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ABSTRACT 

The thesis explores problems of feedback of information in the process 

of planning and design of health facilities. This topic was selected 

because the writer was concerned at lack of coordination and sharing 

of information among many hospital planners and designers. 

Following a review of planning and design method~ the process of 

planning and design of health buildings is examined with regard to 

inputs and flow of information. Selected building planning procedures 

are analysed from the viewpoint of use of information in briefing and 

design. Significant international developments in hospital planning 

and building methods since 1960 are described. 

Methods of design evaluation are then explored for their potential to 

generate knowledge about effects of design on users. Organisation and 

presentation of information for health facility design are considered 

from the viewpoint of aiding decision making. 

The results of two Australian surveys of information practice and usage 

are described, an important finding being that although most planners 

wanted information on evaluations of other planners' buildings, they 

were unwilling to share such information about their own buildings due 

to its commercial value. 

Findings of several comparative evaluation studies of hospitals, wards 

and equipment designs conducted by the writer are presented. These 

illustrate the kind of feedback information such studies can generate, 

and which can be used in defining objectives, establishing priorities 

and resolving conflicts. 



xvi 

A framework of descriptive terms is proposed for linking input of 

information for briefing and design with information output from 

evaluation of effects. This framework is seen to offer a means of 

improving design by enabling evaluation findings to be used more 

directly in decision making. 

The conclusions are that much information produced in a typical health 

facility planning and design project is poorly utilised, that competit

ive attitudes regarding design information limit its application, and 

that more could be done through coordination of education and research 

programs to promote effective planning and decision making methods. 
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HYPOTHESES 

1. Systematic planning procedures, briefing methods and design 

evaluations significantly reduce design errors in health 

facilities. 

2. A common set of descriptive terms for organising information 

assists in the feedback of knowledge from evaluations of 

health facility designs to briefing and decision making. 
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A CRITERION 

"The literature of environmental psychology and design evaluation is 

full of examples proving that the designed environment alone cannot 

determine human behavior. It is clear, however, that the proximate 

environment is indeed a strong contributor to the direction of human 

behavior, therefore~ evaluations of interior spaces that recognize 

the many interactions of social variables, but focus clearly on 

specific aspects, can provide useful and significant data for designers. 

Perhaps evaluations of interior spaces, more than any other aspect of 

the larger field of man-environment relations, represent the most 

clearly tangible results which can provide the answers sought by 

design professionals and others commissioning environmental design 

evaluations." 

From Friedmann A et al. (1978) 
Environmental Design Evaluation 
New York, Plenum, chapter 2 'Interior Spaces' p.34. 



1.1 

CHAPTER ONE 

INTRODUCTION - Synopsis 

This chapter describes events leading up to the decision to investigate 

information needs of health facility planners, and subsequent events 

in pursuing that objective. 

Key words used in the title and in the hypotheses are next defined in 

the context of the thesis. Some quotations are used to illustrate the 

difficulty of giving precise meanings to words such as 'design'. 

The two hypotheses are then discussed in detail and possib~lities 

explored for testing their validity. 

Finally the methodology used in developing the thesis is described, 

firstly in relation to the historical review section, and secondly with 

regard to case studies on information usage and design evaluation. 



1.2 

1.1 PRELUDE 

A variety of factors led to the proposal for this thesis, ranging from 

a personal interest in design methc~s and information systems,to 

involvement in hospital design research and in education of health 

facility planners and designers. 

The writer's experience on a number of hospital design projects in the 

twelve years before starting work on the thesis left the impression 

that many problems were presented and decisions made without knowing 

whether these problems had been effectively solved before, and if so 

whether the same solutions were appropriate to use again. 

Involv~ment in detailed briefing for design had reinforced the view 

that many requirements stated as necessary might not in fact be valid 

or desired by the users. But who indeed were the users? Should they 

not have an opportunity to say what their requirements were, or be able 

.to influence the design to some extent? 

Both before and after starting work on the thesis the writer became 

involved in several hospital development projects in which attempts 

were made to investigate users' needs, and to get users to participate 

more actively in decision making about design. Discussions with 

hospital administrators and other professional staff about health 

facility planning and design added to the view that many decisions 

about design were made without the decision makers realising the likely 

consequences of many of their decisions. 

Prior to embarking on research for the thesis a discussion note 

entitled 'Hospital Planning and Information Needs' was circulated to 

about 45 people in the fields of architecture, planning, education and 
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information science. This discussion note included a brief historical. 

sketch of hospital design and of information systems for design. 

Recipients of the note were invited to comment on the research 

proposals, and detailed replies were received from over half the 

respondents. These comments were analysed with a view to identifying 

those areas considered to be most important to investigate (see 

. 1 
Appendix I for Summary of Respondents' Comments). 

The comments were of two kinds: 1) those which suggested that an 

explanation of the health facility planning process was an essential 

first step before one could identify what information was needed, and 

2) those which suggested that the need for an information system was 

so urgent that it should be developed regardless of the planning·process 

used. 

To investigate both these problem areas seemed too large a task for a 

thesis. The decision was therefore made to study information''feedback' 

in the planning/design process, briefing and evaluation methods being 

identified as primary targets for investigation. 

The original intention was to develop a 'metasystem' for coordinating 

feedback information on planning and design of health facilities. 

Results of two surveys on information practices and usage among health 

facility planners and designers led,however~to the conclusion that this 

proposal would be abortive. While the idea of developing a feedback 

link between briefing and evaluation has remained, the emphasis has 

shifted towards making more effective use of results of evaluation 

studies in briefing for.design. The thesis therefore explores briefing 

and evaluation methods in terms of obtaining 'knowledge of results'. 

and greater participation from users. 



1.4 

Several studies of design evaluation methods, coupled with findings 

from a number of evaluation studies of health buildings in use,provided 

further evidence of lack of effective 'feedback' from design experience 

and user evaluation to briefing and design (eg Baynes et al 1969, 

Cammock 1973). 

O~e possible approach to improving feedback was based on experience 

in setting up and using architects' technical libraries and in develop

ing methods of classifying and presenting design information. Linking 

analytical processes in planning and design to arrangement of inform

ation in libraries and documents was thought to be a means of reducing 

the problem (RIBA* 1968, Gilchrist & Gaster 1969, University of 

Edinburgh 1974). Subsequent events,however, showed this to be a 

relatively unrewarding approach. Attitudinal factors appeared to 

reduce effectiveness of feedback, so the causes needed to be investig

ated. Studying how health facility planners and designers used 

information, as well as canvassing opinions on what an ideal system 

might be, weretwoother possibilities for investigating the problems. 

Later research into means of improving utilisation of hospital planning 

information showed that comparative evaluation of specific design 

features was considered by many designers to be a worthwhile approach 

(Heath & Green 1976). A number of comparative evaluation studies of 

health facilities were therefore undertaken. 

The problems revealed by the research suggested the lack of a synthesising 

framework to bring together the disciplines of planning, design, inform

·ation and evaluation. rhis thesis proposes the basis for such a frame

work, and in that respect contributes an original viewpoint on the art 

of health facility planning and design. 

*See appendix A for key to abbreviations 
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1.2 SOME DEFINITIONS AND DIRECTIONS 

In a subject field as wide ranging as health facility planning and 

design, there is no consistent descriptive terminology understood by 

all participants (Baynes et al 1971). The words 'health facility', 

'planning', 'design' and 'evaluation', for example, appear in the title 

of this thesis; they also recur frequently in the text. The meaning 

of these and other key words used in the hypotheses arc therefore 

defined below. 

'Health facilities' include buildings such as hospitals, health centres 

and nursing homes as well as individual departments such as nursing 

units (wards), outpatient clinics and hospital kitchens. 'Health 

facilities' also include equipment such as beds and wheelchairs. 

The Concise Oxford Dictionary (1976) gives five distinct meanings of 

'plan' including 1) drawing showing relative position of parts of a 

building, 2) table showing times and places of intended proceedings, 

3) organised method by 0which something is to be done, 4) to make a 

drawing, design or scheme, and 5) to control design of buildings and 

development of land. 'Planning' is also defined by Webster's (1972) 

as "to invent or contrive for construction; to scheme; to devise; to 

form in design". 

These definitions are,however, not appropriate for this thesis as they 

suggest an historical bias towards physical planning. While several 

writers regard management as an aspect of planning, an alternative 

view sees planning as the decision making phase in the overall process 

of management (Byrt 1968). Planning also involves allocating 

appropriate resources to sectors and phases of a program. 



One of the most realistic definitions of 'planning' was that given by 

Buchanan (1966) in the 'South Hampshire Study': 

"Planning" said Buchanan "is becoming less and less a 
matter of precise propositions committed to paper, but 
more and more a matter of ideas and policies, loosely 
assembled, under constant review, within which, every 
now and then some project is seen to be as ready for 
execution as human judgement can pronounce." 

A shorter, more general definition was that given by Leach in a talk 

he presented to the Town Planning Institute (TPI) in London in 1968 

when he said that the 'role of the planner' was 

" .. to try to reduce the significance of irreversible 
errors" (The Guardian 1968). 
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One cynical view of planning is that it is a device to delay or avoid 

taking decisive action (ABC 1975). But plans produced in a hurry due 

to political pressures or budget deadlines may be ill-founded and cause 

unnecessary waste and frustration. Much time of planners is therefore 

devoted to ar:-a.r:gi.::-lg information and formulating ideas so that alter

native proposals can be m_ade and responsible decisions taken. This is 

where 'plans' in the sense of graphical means of representation come 

in. Most people cannot visualise proposals unless they are in a form 

that can be easily analysed and evaluated. Describing ideas in words 

alone can be very inhibiting. Diagrams and models of various kinds 

are therefore often the principal means of communication between the 

parties involved. 

The distinction between'planning1 and 'design' is seldom clear-cut. 

Planning tends to refer to higher level issues such as national and 

regional development. Design usually concerns physical products such 

as buildings, vehicles and equipment. Buildings, however, are 'planned' 

in terms of their.layout, and the process of building construction is 
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'planned' in the management sense of the word. Yet management systems 

are said to be designed! 

Archer (1971) defined design as: 

" .. essentially concerned with making decisions, deeply 
concerned with making and following through the value 
judgements, the importance of one consideration being 
set off against another, and the merits of one outcome 
being weighed against another." 

Thus Archer saw evaluation as being an important part of designing, 

the purpose of which is to satisfy human or personal needs such as 

comfort or safety. 

A more pragmatic view was taken by Lawson (1980) who said: 

"Design is often a matter of compromise decisions made on 
the basis of inadequate information ... Designers, unlike 
scientists, do not seem to have the right to be wrong." 

'Briefing' means the process of defining and explaining requirements 

and conditions which a design is intended to meet. (l) A 'design 

brief' is a document or set of instructions specifying the design 

requirements, it may aiso be the basis on which the design proposal 

or design outcome is evaluated. (2) 

A definition of 'evaluation' was provided by Deming (1975) in the 

Handbook of Evaluation Research: 

"Evaluation is a pronouncement concerning the effectiveness 
of some treatment or plan that has been tried and put into 
effect." (p 53) 

Deming commented that it was fascinating to observe how people often 

applied some treatment hoping to produce an effect, proclaiming their 

success if events went favourably, but suppressing the results if they 

failed! 

(1) In the USA the word programming is equivalent to 'briefing'. 
(2) Some British authors use the word 'appraisal' instead of the more 

common term 'evaluation'. 



'Design evaluation' was defined by Black (1968) in an article on the 

appraisal of buildings as: 

" ... intending to provide a measure of fitness for its 
purpose of the thing being evaluated". 
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A rather different interpretation of evaluation was given by Law (1981~: 

(the) "difference in value between what was intended and 
what actually happened". (p 4) 

Law (1980) also commented that: 

"If the evaluation of the performance of buildings is to 
provide feedback to the designers of future buildings, it 
must be recognised that it is a means to an end only .. . 
Through evaluation ... a balance may be achieved so that .. . 
repetition of bad design decisions, failure to interpret 
accurately the needs of users, and the unnecessary high 
cost of building maintenance, can all be analysed more 
effectively." 

Law's comments applied particularly to post-occupancy evaluation of 

buildings, but he made the point that evaluation also applied to the 

process of design (or planning) itself, as well as to the selection 

of options during the decision making process. 

A planning 'process' is the sequence of activities which together lead 

to the realisation of a plan. Although many attempts have been made 

to describe the processes which occur during conception, development 

and realisation of a plan or design, few of these descriptions agree. 

Each tends to stress either a specialist point of view, or a particular 

type of problem. Jones (1981), for example, stressed the iterative 

nature of design processes as distinct from the procedures required to 

produce design documents and control construction. 

Where several people of different professions work together as a 

planning team they need some kind of framework or language as the 

basis of transactions between them. Lack of such a framework can 

result in poor communication between members of a team (Moss 1972). 
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One purpose of planning 'procedures' evolved by many public building 

authorities is to serve as such a framework (eg Great Britain DoE 1976, 

USA DHEW 1978, NSW Health Commissio~ 1981). If the procedures are 

followed systematically by all concerned then progress is facilitated 

and approvals are more likely to be quickly obtained (Gt. Britain DHSS 

1969). 

The process of planning, designing and constructing a building is, 

however,more complex than can be represented adequately by procedures 

specifying the data and documents needed to control allocation of 

resources. Procedures may, for example, require that design drawings 

must be to a particular scale and show certain types of information; 

they do not describe how to decide what to provide. A distinction 

between process and procedure has perhaps not been made sufficiently 

clear in the past in discussing methods of planning and design. 

•Information' is used in the second hypothesis in the sense of 

organised and meaningful data, whether communicated verbally, grapµic

ally, in publications, or by electronic means. 

'Feedback' is a term derived from cybernetics. In 'closed' mechanical 

or organic systems it is the means of controlling the functioning of a 

system by linking the output to the input so that stability is 

preserved. In more complex 'open' systems where change is desired, 

the means of control lie partly outside the system being controlled. 

The concept of feedback is used in planning and design in the general 

sense of obtaining information about effects of a plan or design. This 

information is then available for use in future decision making, firstly 

in selecting planning policies based on outcomes of previous plans, and 

secondly in deciding methods of implementation based on experience of 



the process of planning. Feedback from design evaluation thus links 

decision makers with consequences of their decisions so that better 

decisions can be made in future. This topic is discussed further in 

chapter 12 under the heading 'A Framework for Feedback'. 

1 .10 



1.3 THE HYPOTHESES 

The first hypothesis expresses the idea that systematic methods of 

planning, briefing and evaluation result in improved design of health 

facilities such as hospitals and health centres. 
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Much of the literature on planning theory, design method and evaluation 

supports the principle that systematic approaches to problem solving 

and innovation are worthwhile because they produce 'better' solutions 

than non-systematic approaches. The thesis explores this contention 

in the case of health facility design. 

The hypothesis involves three phases of design activity: 1) planning, 

which is preparing for and organising the overall process of designing, 

constructing, commissioning and operating a facility, 2) briefing, 

which refers specifically to methods of gathering and analysing 

information used in design, and 3) evaluation, which is not only part 

of designing, but which also occurs after the design has been implemented 

and is in use. 

The question of 'degree' arises in respect of two words in the hypothesis: 

'systematic' and 'errors'. Systems are sets of elements which are 

organisationally related according to a set of rules. In the case of 

planning, briefing and evaluation, the elements are the topics to be 

considered. The degree to which these topics are related systematic

ally in any particular planning procedure, briefing method or technique 

of design evaluation depends on several criteria. One is whether the 

same approach is used each time a particular type of problem is 

investigated. Another is whether the same sequence of design activities 

occurs in each project. A third is whether similar concepts are 

referred to in communicating ideas between the people involved in 



each phase of planning and design. 

Errors occur in most types of human endeavour. They are serious to 

the extent that they cause human suffering or waste of resources. 

Errors in health facility design will be reflected, for example, by 

higher capital and running costs compared with other designs, by the 

frequency of injurie~ and accidents due to design factors, by the 

number of modifications which have to be made ~o physical structures, 

and by the number of complaints or adverse comments made by users of 

a facility. These and other indicators of error are discussed in the 

chapters on evaluation, and in the case studies of hospital, ward and 

furniture design. Perception of errors also depends on people's 

standards of success or failure, and on the prevailing economic or 

cultural conditions. 

The first hypothesis therefore seeks to establish whether 'organised' 

methods of planning, briefing or evaluation, have helped to control 

costs, prevent accidents, reduce unnecessary changes, or improve user 

satisfaction. 

1 . 1 2 

A problem in exploring this hypothesis is that even if systematic 

methods do help to reduce design errors, this does not necessarily mean 

that non-systematic methods cause errors to increase. The test for the 

first hypothesis is whether systematic methods, as such, yield worth

while benefits, or whether other factors have a greater effect, either 

beneficially or adversely, on outcomes. 

The second hypothesis deals with means of effecting improvement in 

health facility planning and design by use of a common set of 

descriptive terms. The issues are 1) whether using the terms in 
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briefing and decision making can help to ensure that all relevant 

factors are considered in a useful sequence, and 2) whether appropriate 

data for decision making are made easily accessible as and when needed. 

Three main means of organising information are involved: 1) use of 

check lists and procedure guides in gathering information on design 

requirements and conditions, 2) use of classification schemes and key

word indexing ~ystems in libraries and document collections, and 

3) format of guidance information used in planning and design. The 

problem is to establish what methods of organising information are most 

'effective', and what particular organisational characteristics are 

significant. 

Three main ways in which organisation of information can help designers 

are, 1) by presenting all relevant data in an appropriate manner for 

decision making, 2) by promoting both innovative and logical approaches 

to problem solving, and 3) by enab!ing new information to be added, 

and obsolete or irrelevant information to be discarded. Each criterion 

requires flexibility in methods of organising information according to 

the nature of the project and the types of people involved. 

The significance of the second hypothesis is whether a particular set 

of descriptive terms common to three phases of design. (namely briefing, 

decision making, and evaluation) provides an effective 'framework for 

feedback'. The assumption is that a common set of terms is likely to 

be more easily remembered and used, and that this will help improve 

feedback. Using a particular method of organising information may 

however inhibit innovative approaches to designing, and this could 

adversely affect design results. 
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The issue boils down to whether using a common set of terms is effective 

in linking evaluation findings, design requirements, and decision 

making. This issue depends on the first hypothesis in that a 'frame

work for feedback' must take account of the process of planning and 

design if it is to facilitate information flow throughout the progress 

of a project and between projects in a program. 



1.4 METHODOLOGY 

A number of methods of examining the hypotheses were considered. 

Comparisons could be made, for example, between systematic and 

un-systematic methods of design in terms of their effects on costs, 

defects, or user opinions. A longitudinal study could be made of 

several projects which used different planning methods, and their 

evaluated effects related to organisational characteristics of the 

planning methods used. Alternatively, a comparison could be made 

between selected projects or products in terms of their performance, 

and an attempt made to relate their 'good' qualities to methods of 

design, decision making or information processing. 

1 .1 5 

Due to inevitable difficulties in obtaining sufficiently detailed 

information from a selection of health facility planning projects, the 

overall comparative approach was not considered practicable. Comparat

ive evaluations have,however,been made in several of the case studies 

described, and the longitudinal approach was used in personal involve

ment in planning (and evaluating) one of the case study hospitals, and 

in respect of using various types of information filing and retrieval 

methods. 

User opinion surveys form a substantial part of the case study 

material, both in respect of effectiveness of design, and of information 

retrieval methods. Several methods of survey were themselves compared 

for ease of application and usefulness of results. 

The method of exploring the first hypothesis is partly by an historical 

review of planning and design methods in general, and of health building 

planning procedures in particular. These methods and procedures are 



taken both from a selection of literature sources,and from experience 

in health facility planning and design. The different approaches 

adopted in planning and design are examined in relation to their 

emphasis on systematic methods, and on opportunities to learn from 

past experience. 
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For the second hypothesis selected methods of gathering and analysing 

information for design and decision making are reviewed and compared, 

particularly with regard to means of linking problems with their 

solutions. Both the sequence and range of topics used are explored in 

order to identify a common set of themes to facilitate feedback to 

decision makers. 

The context for the thesis is set by describing significant recent 

developments in design of health facilities with regard to methods of 

formulating requirements and implementing proposals. The effects of 

'program building' are also considered with respect to benefits offered 

in continuously improving design as a result of feedback within a 

relatively closed system. 

Comparisons are made between selected methods of evaluating building 

designs, both in planning and in use. Applications of these methods 

to health building design, especially wards, are reviewed in some 

detail. A distinction is made, firstly between evaluating design 

options as part of the decision making process, and evaluating the 

effects of the decisions. A further distinction is made between 

objective measures of performance or cost, and subjective opinions and 

attitudes of users. Several types of evaluation methods are then 

compared for their value in producing useful data on requirements. 
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The more commonly used methods of organising information on design and 

health topics are analysed in relation to their potential for producing 

and presenting information in a useful way for planning. The criterion 

of freedom of·choice in how information is applied is used as a measure 

of suitability. Different methods of feedback are also considered in 

terms of effectiveness in making designers aware of consequences of 

their decisions. 

To test whether a particular method of organising information is 

effective depends on whether it leads to appropriate solutions to the 

problems which generate enquiries. Various methods of filing and 

retrieving design data are therefore compared with respect to user 

opinions on their helpfulness in problem solving. 

Research into methods of information usage by health facility planners 

includes some personal experiments in filing and retrieval methods. 

The findings are, however, mainly derived from questionnaire and inter

view surveys of information users in the planning and design fields. 

A case study evaluation compares three different approaches to planning 

large hospitals. The comparison includes a review of planning and 

briefing methods used, arid a description of the resulting designs. 

Effectiveness of the three buildings is compared, both with respect to 

objective measures such as capital and running costs, and in terms of 

user opinions. 

Another case study describes developments in ward planning, particularly 

with regard to nursing supervision and patient privacy. This aspect 

was selected because it typifies the conflicts involved in health 

facility design between needs of different groups of users. Comparisons 



are drawn between wards built before 'systematic' design methods were 

developed, and wards designed more recently. 
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A third case study describes design of furniture for handicapped 

children. The aim was to show by example what could be done to improve 

design by a systematic approach to evaluation and briefing. A survey 

was conducted to establish user criteria for effectiveness of seats and 

tables for hanqicapped children requiring posture support. Selected 
f 

examples of seats and tables were then evaluated in detail,and a 

performance specification derived from the evaluation findings. 

Examples of designs to meet the performance requirements were then 

developed. 

The final chapters aim to bring together the two main issues in the 

hypotheses, namely development of systematic methods of planning 

health facilities, and organisation of information which supports 

planning and decision making. The key factor is whether findings from 

evaluation studies of design can be arranged and presented so that 

they significantly reduce incidence of errors occurring in future. 

A method of organising information is proposed which aims to encourage 

analytical and constructive decision making, but which is adaptable to 

a variety of personal approaches, types of problem, and professional 

interests. 
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OIAPTER TWO 

PLANNING AND DESIGN METHODS - Synopjls 

This chapter discusses a variety of approaches to planning, firstly 

in general, and secondly as applied to buildings, especially buildings 

for health. The process of planning is described in terms of three 

phases: investigation, synthesis and evaluation . 

. Problems of planning for change and uncertainty in a changing world 

are discussed next, some methods of designing indeterminate buildings 

being outlined. 

The need is argued for a team approach to planning and design of complex 

buildings such as hospitals. But because the team approach generates 

communication problems between different professions in the planning 

~earn, a variety of methods of communication are compared for tpeir ability 

to reduce misunderstandings. 

Section six reviews a number of design methods used in architectural 

and industrial design. Interactions between function and design 

are discussed in section seven with particular reference to the design 

of health facilities. 

Section eight considers the 'problem of problems', that is the degree 

to which a problem can be described before its solution is investigated. 
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2.1 APPROACHES TO PLANNING 

There are many approaches to planning, Blum (1974, 1976), for example, 

lists eight. At one extreme is 'non-planning' where one just sits back 

and lets things happen of their own accord. Problems are avoided or 

left for so long that they are forgotten about or become irrelevant. 

Next is the planning approach which responds to obvious and uncomfortable 

problems by trying to reduce them, but only in order to make life more 

tolerable. This is known as 'disjointed incremental' planning. 

'Allocative' planning seeks to determine priorities for action on the 

basis of their likely dividends or effectiveness. Current problems may 

be reduced but new problems may also be made evident. 

The fourth approach is 'guided incremental problem-solving' which 

l 

~ttempts to find out why problems exist and then seeks the best ways of 

tackling them. Future problems are predicted in addition to known 

current ones. 

These four approaches to planning 'tend to be more concerned with 

solving problems in the shorter term. The remaining four approaches 

look further ahead. 

'Exploitive' planning tries to predict what is likely to happen in 

future from a study of the past. Knowledge is used as a means of try

ing to defy fate. Resources are allocated according to likely benefits 

and opportunities are exploited to the full. 

'Exploitive' planning seeks to plan for the future by looking at 

possibilities and testing their feasibility. The best plan is then 

selected in the light of available resources. 



The planning approach which tries to define a desirable future is 

known as 'normative' planning. Necessary changes are then identified 

and resources organised to achieve the changes. 

Last is 'totalitarian' planning in which an ideal state is pursued 

regardless of the costs or other consequences. Absolute control is 

both the means and.the end. 
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The planning approach adopted obviously affects how problems are viewed. 

At both extremes problems are ignored as far as possible. In the centre 

problems are the reason for planning and the basis for decisions on 

what to do. 

Change -is implicit in all but the first kind of planning which is· 
I 

essentially conservative and restrictive in outlook. Totalitarian 

planning seeks to make sweeping changes, but once the plan is decided 

any changes to it are resisted. 

The degree of participation by the planned-for is most evident in 

'exploitive' and 'guided incremental' planning; it is less evident in 

'exploitive' and 'allocative' planning; and non-existant in totalitarian 

planning. 'Non-planning' may be seen by some as offering the ultimate 

in 'user participation', but it isn't really planning. 

The extent to which planners are prepared to look into the more distant 

future depends largely on whether they have the opportunity to do so. 

Government agencies are usually so hard-pressed with current problems 

that there is little time for 'strategic planning'. Hence problems 

arise as a consequence o_f not looking ahead far enough or not being 

sufficiently imaginative (Friend and Jessop 1969). 
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Knowledge is essential to success in most types of planning. Decisions 

made without knowledge of trends or resources are likely to disappoint. 

Feedback (or knowledge of results) is implicit in making decisions on 

particular courses of action assuming the actions have predictable 

effects (Benne ~t al 1976). 

Many planning decisions are made with inadequate, conflicting or 

misleading information. Too much information may however only increase 

confusion and conflict. Too little, while making decisions easier, may 

nevertheless result in failure (Parkinson 1958, Raiffa 1968). 

Because knowledge is essential for rational planning, it is often 

thought that more knowledge means better decisions. But knowledge with

out understanding is like knowing that one has a temperature without 

W1derstanding its significance, and hence what to do about it. 

Two approaches to application of knowledge in solving problems can be 

identified - comprehensive and incremental (see also Jones 1970 p259): 

1) in the compreh~nsive approach as much knowledge as possible is 

acquired about needs, resources and techniques in the hope that 

this will provide a means of understanding how to solve all 

problems, 

2) in the incremental approach our limited capacity for organising 

information,and understanding it,is recognised;the most pressing 

problems being identified, analysed and solved first. 

Acquisition of comprehensive information, and its storage in computers 

and libraries, is intended to aid planning. Planners are then expected 

to use this information in making 'good' decisions (Cater 1974, Cowie 1974). 



The incremental approach relies more on obtaining information relevant 

to particular known problems so that they can be understood and 

appropriate solutions found. Experience rather than 'book' knowledge 

is often more helpful in knowing what information is most relevant to 

particular problems (Havelock 1969, Ginsburg et al 1975). 

In practice most planning adopts some of both approaches,being guided 

by the amount of information available rather than by a deliberate 

choice (Leigh 1975a, 1975b). 

Blum (1976) described planning in the form of a link diagram in which 

'values' are the starting point of a process which leads to the desire 

for change. 

2 ~ standards 

(expectations) 

4 ! 
judgement 

(evaluation) f.- --J 
7 short fall 

(between 6 & 2) 

J, 
8desire for change 

(need for improvement) 

--

1 values 

~ 

-- -- -- ~ 

3goals 

(objectives) 

J, 
5activities 

(prediction) 

j, 
6 outputs 

(achievements) 

Fig 2 .1 T.he origin of a desire for change (from Blum (1976) p. 71) . 

Change is implicit in most types of planning, and it is happening 

relentlessly all the time. It can however be modified for better or 

worse. Development of values, both in individuals and in society, is 

how directions of change are selected. The amount of effort put into 

2.5 
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planning will depend partly on the availability of resources and partly 

on the benefits expected (Warwick and Kelman 1973, Perraton 1974). 

Values act as a generating factor in another diagram adapted from 6lum 

which described the planning process from identification of aims through 

to evaluation of results: 

goals, 
purposes 

values 

expectations 

aims, 
policies 
~ 

problems, 
resources 

~ 
identify objectives 
consider options 

~ 
decide alternatives, 
assign priorities 

~ 
plan selection 

~ 
implement plan 

~ 
develop, modify 

~ 
operate 

~ 
evaluate effects 

Fig 2.2 The health planning process(adapted from Blum (1976) p.75 ). 

In this model a succession of decision-making stages is evident. 

'Values' exert influence both at the beginning and at the end when 

'effects' can be compared with what was intended. But options also 

need to be evaluated and a 'plan' selected which will produce the best 

effects. 

While these kinds of process model are widely used to explain methods 

of planning and decision-making they rarely bear much similarity to 

how it is done in real life. Nevertheless, such models make it easier 

to discuss the kinds of problems encountered in planning, and what can 

be done about them (Perraton and Baxter 1974). 



:.2 TI-IE PLANNING AND DESIGN PROCESS 

Souder et al (1964) described the process of planning in terms of three 

distinct phases: 

1. investigation of requirements, resources and 
constraints 

2. synthesis - invention of patterns to satisy the 
requirements 

3. evaluation - decision and selection of preferred 
solutions. 

A diagram included with the description shows 'feedback loops' linking 
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the phases (p 32). These loops represent a return to the earlier phase 

to sort out problems, rethink requirements, or synthesise further ide~s: 

--t investigation --~) synthesis ______ evaluation ----t 

T t I i.___ _ ___. 
feedback loops 

Each phase depends on the preceding phase for information concerning the 

operational system being planned and the physical effects of the design 

on the operators. Three types of architectural function are identified 

by Souder et al, which are labelled: 

1. utility - functions of the hospital in providing 
health care services 

2. amenity - personal satisfaction of users 

3. expression - symbolic impact on the community at 
large. 

These functions are then split down into properties viz: 

1. utility 

2. amenity 

- space for people and equipment 
spatial arrangement, layout 
communications between spaces 
movement control 

- health and safety 
comfort 
access and convenience 
privacy and relaxation 

3. expression - aesthetics 
conformity 
commercial image 
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Some of these properties can be measured either directly (eg dimension) 

or indirectly (eg noise level); others, such as aesthetics, can only be 

given some general indicator of quality or satisfaction. The factors 

involved in design are often confusing,but Souder et al suggest there are 

three groups: 

a. variables - which can be measured either 
objectively or subjectively 

b. constraints- which are either acceptable or 
unacceptable 

c. immeasurable determinants 

Separating the immeasurable from the measurable simplifies the evaluation 

problem, leaving constraints to be sorted between those which are 

acceptable and those which are not. Evaluations of the performance of 

possible design can then be made in terms of these three factors for 

those functional properties which are relevant to the p~oblem to be solved. 

A 'framework for planning'was then described by Souder et al i~ the 

form of eleven propositions which were together based on two axioms 

or assumptions viz: 

"a) The hospital planning process is basically an 
orderly rational endeavour. 

b) The planning process)can be considered as a three
phase process of investigation, synthesis and 
evaluation." (p35) 

The propositions (paraphased below) were: 

1. requirements at any level in all organisations 
are influenced by any or all of the other levels 

2. utility requirements are met in general at the 
technical level, amenity requirements at the 
managerial level, and expression requirements at 
the institutional level 

3. most aspects of hospital performance can be measured 
either objectively or subjectively 

4. hospital performance can be affected by choices made 
in planning, and alternative choices can be evaluated 
in terms of their likely effects on performance 



5. the satisfaction of the requirements of utility, 
amenity and expression cannot be evaluated by a common 
unit of measurement 

6. because expression is the most difficult function to 
measure, decisions should be made first to satisfy the 
needs of expression, then amenity and lastly utility 

7. better access to information on hospital operation 
should result in better planning decisions 

8. scanning a wide range of possible operational and 
design patterns should improve the quality of the 
solution finally selected 

9. the wide range of variables to consider makes it 
desirable to evaluate a large ntnnber of possible 
solutions to each problem rather than to rely on 
simple guidelines and models to copy. 

10. space and cost limitations may limit the range of 
possible solutions 

11. organisational and physical planning should occur 
concurrently and interactively. (pp 35-36) 
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The remainder of Souder et al's book 'Planning for Hospitals' described -

applications of the planning process recommended, especially in relation 

to the 'commerce sub-system' and its effects on hospital layout and 

· traffic systems. 

The building planning process is often described as a series of approval 

steps or stages, but it is perhaps better regarded as a succession of 

inter-related, overlapping, hazily defined and changeable phases of 

activity. There is no one obvious sequence, nor is there general agree

ment on the procedures to follow, as demonstrated in chapter three. 

Most descriptions of the planning/design process include 'briefing' as 

one of the early phases of activity. This is usually followed by 

'design', 'construction', 'commissioning' and 'operation' in that order, 

although other activities, such as evaluation, may be interspersed: 

Short cuts may have to be taken if time is an important factor, but 

higher cost or less satisfactory performance may result. The diagram 

below is a general explanation of the building planning prvcess: 
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effects of 
operational 
policies 
7 

Representing briefing as an early phase in design is however both false 

and misleading. Ideally both briefing and evaluation are continuous 

activities which proceed concurrently with design and development. 

This concept of the planning/design process suggests that briefing and 

evaluation together perform a monitoring function,and that this should 

therefore be regarded as a separate set of activities from the decision 

making which takes place in the analysis, design, construction, 

commissioning and operation phases. 



User5' 'needs' have been discussed by Alexander & Poyner (1970) in 

terms which raise serious doubts that anyone can adequately describe 

anybod;=s needs specifically enough for a suitable design to be 

produced. Observations of peoples' behaviour do not necessarily 

accord with what they describe their needs to be. In addition, the 

different needs of one person may conflict, or the needs of different 

people may vary in their importance. A further difficulty is that 

descriptions of users' current behaviour or activities are not 

necessarily the best prescription for answering their needs ·in future. 

Opportunities to discuss preferred ways of doing things with other 
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users may alter ideas on what needs are to be met by a proposed design. 

The designer may provoke new ideas in the users' minds byasking such 

questions as "Why do you have to do it this way, how about if you did 

it that way". Thus the development of design ideas may modify the 

users' concept of what their needs really are. With the completion of 

a design, and its operation or use, the users may ciscover new needs; 

or they may modify thei~ preconceived ways of doing things as they 

experiment with their new environment. 

A good designer will understand many of the user needs he is designing 

for better than the users themselves. A user will,for example,only know 

that he needs to be able to see clearly to perform a task satisfactorily 

and without fatigue or strain. The user doesn't usually know what kind 

' of light fittings, surface colours, window arrangements, desk positions 

etc. will provide the best visual conditions for performing a given 

task. This information may be known to the designer from previous 

experience of similar situations, he may consult appropriate publica

tions or experts in the field, or he may conduct experi~ents to find 



what he considers to be the best arrangement to fit the requirements. 

In the final analysis the design may have to be compromised because 

cost or structural considerations have had to take precedence. Thus 
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the ordering of priorities between conflicting requirements may determine 

how well particular users' needs will be met, or indeed whether they 

will be met at.all. 

Various methods of obtaining statements of users' needs as a basis for 

design are discussed in chapter 4 on Briefing, but an important 

consideration which affects health building design and construction 

methods is the point at which users' needs are discussed and defined, 

and the extent to which some decisions are left open, or are delayed 

until later in the design, construction or commissioning phases 

(Claridge 1974). 

In many health building projects identification of user needs is 

frequently left to the project team leader to determine in consultation 

with department heads 01 expert consultants. Alternatively,previous 

projects and published guidelines are used as the basis for design 

proposals and decisions. More rarely,operational policies and methods 

may be discussed prior to desi~ns being developed, or the operational 

aspects may be considered in parallel with design development (Green 

et al 1971). Not infrequently the more detailed aspects of operational 

procedures will be decided after all design decisions have been made, 

any changes in design which result being charged as extras. 

When designing buildings, spaces or equipment for particular groups or 

types of users such as children, the aged, the disabled, the sick or 

migrants, it will usually be difficult to get effective user participa

tion in discussing requirements (Friedman 1972). Even in the discussion 
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of requirements for hospital ward design it has mostly been the 

exception rather than the rule that nursing staff at all levels have 

been able to contribute to decisions on nursing or design policy. The 

author has personal experience of one major hospital in Australia where 

it was proposed to convene a committee comprising about twenty people 

to discuss a new ward block without any nursing staff being present. 

In the event the director of nursing was brought onto the committee, 

but only after protest at her proposed exclusion. 

Another problem is the influence of senior hospital personnel with 

strong ideas and voices, but who have little conception of the needs of 

other users. Some recent hospital buildings would seem to reflect this 

pecking order in the hierarchy by evidence of omissions of facilities 

for junior staff amenities in new ward blocks. Absence of adequate 

toilet facilities for the disabled in public buildings, including 

hospitals and universities, is quite common (RAIA 1980), and the needs 

of children are often not considered in hospitals designed specifically 

for them (Lindheim 1972). 

More recently Lindheim (_1979/80) has commented on the effects that 

technology has had on society, on medical care, and on hospital design 

in particular. The soaring costs of medical care in the USA are, 

Lindheim suggested, at least partly due to the way society operates. How 

can one 

"develop a rational approach to the design and operation 
of hospitals within the context of an irrational society" 
(p 62) . 



2,3 PLANNING FOR CHANGE AND UNCERTAINTY 

Changes occurring in society are the reason for changing goals and 

attitudes in planning. Changes now occur with such widespread and 

tmpredictable effects that an adaptive approach to planning has to be 

adopted. Whereas specific objectives and standards are used as 

criteria of achievement, they can also unduly restrict the range of 

choice and hence the opportunity for making improvements. Develop

ment of more adaptive approaches to planning means that several 

alternative goals and strategies are explored, not so much with the 

aim of choosing one of them as the sole basis of a plan, but to make 

apparent the range of possible futures which the plan should be able 

to accommodate (Faludi 1973). 

Rose (1974) lists a number of what he regards as essential features 

of an adaptive approach to planning. These are: 

a) integrating in approach and multi-disciplinary in 
character, 

b) normative and self-directing; concerned with choice, 
preference and goals, 

c) adaptive to change - continuously modifying ends and 
means, preferences and goals, 

d) democratic and partir.ipatory, 

e) based on adequate information and consideration of 
alternative courses of action (p27). 

This assessment suggests that both planning, and planning information· 

systems, depend on adequate input from the results of studies into the 

effects of previous decisions, and hence what changes in direction 

further planning decisions should seek to implement. 

2. 1 4 
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An important factor in designing for change was referred to by De Bono 

(1969): 

"Until today ideas have always lived longer than people, but 
now people live longer than ideas. As a result there is a 
great need for mental tools that make possible the reforming 
of ideas." (p 9) 

Cne might also add that buildings should encourage the reforming of 

ideas for the sake of advancing knowledge. But sometimes ideas or 

policies become impossible to change because they have become fixed 

by buildings or procedures. 

Rose (op cit) said "We are being forced to make decisions in the face 

of uncertainty. Data is not always available, rarely is it reliable" (sic). 

Although Rose was primarily concerned with problems of "environmental 

deterioration, hunger, resource depletion, and war", the uncertainty 

principle still applies at the levels of ergonomic design and building 

planning (Broadbent 1973 p67-71). 

Faludi (1973), in discussing methods of solving ill-defined problems, 

drew attention to two forms of uncertainty identified by Friend and 

Jessop (1969). The first is uncertainty about the environment, whether 

this be social, political, economic or physical; the second is uncertain

ty concerning values or policies. Recognising that clear definition of 

goals or objectives in an ill-defined situation is impossible, Faludi 

suggested that 'general directions' can nevertheless be identified which 

are likely to reduce problems (eg build more houses to reduce the number 

of homeless people rather than aiming to build a precise number of 

houses by a certain date). The process of planning then becomes the 

means of discovering more precise objectives. Above all it helps to 

fulfil a function which Faludi saw as the primary purpose of planning 

i.e. "to promote human growth". 



In building planning some types of user requirements are only 

satisfied by particular design forms, auditoria for example. Most 

building designs are a compromise between the extremes of flexibility 

and fixity. Weeks (1970) used the term 'multi-strategy' to describe 

the ability of buildings to accept a limited range of possible layouts 

and functions. 
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So~e buildings may,however,remain virtually unchanged without restrict

ing their users' freedom. Weeks (1964) referred to this approach as 

1duffle-coat planning' (after the war-time standard size overcoat). If 

a simple building layout can accommodate different functions satisfact

orily, then detail design decisions can be delayed until the building is 

almost ready for occupation. 'Bureaulandschaft' (office landscaping) 

exemplifies this approach, but it needs to be well designed acoustically 

and visually otherwise privacy and comfort are sacrificed (Manning 1965, 

Duffy et al 1975). 

Prolonging the research and briefing phase in building planning,by over

lapping it with design development and construction,is one means of 

allowing more time for investigation of requirements and possibilities; 

but it demands a more open-ended approach to decision making, design 

documentation, cost control and construction compared with conventional 

methods. Some client authorities have realised the potential benefits 

of this approach and have 'bent the rules' to achieve longer-term 

benefits in functional adaptability (Weeks 1969, Blandford 1975). 

Office, factory or shop tenants expect to be able to design and re

arrange their accommodation after such buildings are virtually completed. 

This approach also allows the users easily to visualise the functional 

and environmental effects of design proposals. 



But as Broadbent (1973 p69) pointed out, physical science is full of 

uncertainties, and many architects have reacted to this realisation 
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by trying to create environments in :;hich users' needs can be discovered 

afterwards rather than defined beforehand. Indeed the principle that 

an objective method can even be devised for scientific investigation 

of physical phenomena was challenged by Fayerabend (1975) who considered 

that some of the most important discoveries were the result of 

irrationality and anarchism. Fayerabend believed that the only 

principle which does not inhibit scientific progress is 'anything 

goes' (p28) • 

Defining the problem is often said to be more than half way to finding 

a solution, but problems are to a large extent products of the minds 

of people engaged in trying to find appropriate answers. An infinite 

rrumber of possible answers exist to most planning problems. The fact 

that one plan is finally selected is more likely to be due to the 

personalities of the participants than to the inherent nature of the 

stated problem. 

Health facilities can influence patterns of organisation of health 

care services in both desirable and undesirable ways. Hospital siting 

and location, for example, induce patterns of patient use due to 

accessibility; and. policy decisions on size and content of departments 

are often derived from existing out-of-date institutions which have 

inherited operational methods from the Florence Nightingale era. 

Hospital planning is mainly evolutionary because buildings change at a 

far slower rate than the factors causing change (Whyte 1967). 



2, 4 THE TEAM APPROACH 

Many projects are planned by what might be called the 'letter-box' 

method: the client instructs the planner to prepare a plan; the 

planner produces ideas and sends them back to the client for comment; 

the client selects a plan and asks for it to be developed in detail; 

the planner produces detail proposals and specifications; the client 

makes comments on detailed preferences and cost options; and so on. 

This process runs the risk of many misunderstandings; it is also time 

wasting (Friend and Jessop 1969). 
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The team approach on the other hand encourages joint discussion between 

'clients' and planners, both at the investigation stage and durin~ 

development of proposals. Client representatives may also be 'involved 

during the implementation stages, and in evaluation-in-use studies. 

The size, organisation and professional make-up of a planning team .. 

depends on the nature of the planning task. For a large building 

project, such as a teaching hospital, the team needs to reflect the 

range of interests involved. The 'one man' system may have the merit 

of simplicity and speed of decision (Harrell 1970), but when a variety 

of interests are involved.in decision making the solution is likely to 

be more acceptable. Coordination is the key to effective decision 

making on a large scale project where a democratic approach is adopted 

(Blandford 1975) . 

Whatever method is adopted for corporate planning some kind of committee 

structure will be needed. This will usually be a hierarchical structure 

of three or four levels of decision, each lower level focusing on a 

progressively narrower field of application (see fig 2.4). 
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DECISION LEVEL APPLICATION 

Central planning cttee PROGRAM 

project team A project team B etc PROJECT 

sub-group 1 sub-group 2 sub-group 3 etc FUNCTION/DEPT. 

working party I working party II ASPECT 

Fig 2.4 Four levels of decision making 

Where several projects (a program) are being planned concurrently by one 

authority there needs to be a central steering and coordinating c9mmittee 

whose task is to set down principles which each project is to ~ollow. 

This central committee also p~ovides the initial statement of objectives 

for each project and acts as a continual referral and supervising body 

for all projects under its control. 

Project teams are responsible for de ta i 1 ed planning and implementation 

of each project. They will generally have wider professional represent

ation than the central planning committee and will be responsible for 

day-to-day management of project planning. 

The third level is made up of departmental committees or 'sub-groups' 

responsible for functional parts of a project. In a hospital building 

project each committee would be responsible for detailed planning of a 

department, or for functions such as 'communication' or 'maintenance'. 

A fourth level may sometimes be necessary for short periods to deal 

with particular problems or aspects occurring within the area of 

interest of one or more 'sub-groups'. A communications sub-group for 



exar.1ple might set up a working party to investigate aspects such as 

lifts or nurses' call systems (Green et al 1971). 
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Flow of information between each decision level may be in either 

direction. Guidelines and instructions flow down from upper levels, 

information and questions on detail requirements flow upwards.from lower 

levels. Requests for further information may flow in either direction. 

An efficient planning management information system aims to make 

information at each level accessible to each of the other levels 

(Eldin and Croft 1974). 

The concept of planning teams is relatively recent and may not be 

regarded as essential by some client or planning authorities. In the 

public building field, and especially in health facilities where the 

client/user is difficult to identify in one person, the 'development 

group' may take on the role of an expert client/user. An alternative 

approach, widely adopted in North America and Europe in more specialised 

forms of building types'is the 'planning consultant' (Bottelli 1969). 

The intermediary thus introduced between client/users and designers is 

intended to make access easier to specialised knowledge on user 

requirements and planning solutions. The development group may also 

carry out design research on its own account,or commission research 

from other agencies,eg universities and commercial firms. 

Perhaps the most notable development groups in the public building fields 

have been those associated with health and educational buildings in 

Britain immediately after World War II. Both the the~ Ministry of 

Education and subsequently the Ministry of Health established develop

ment groups which included both user advisers and designers. The 

Nuffield Provincial Hospitals Trust (NPHT), in conjunction with the 
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University of Bristol, also established a research and development team 

in 1949 to carry out studies in the Functions and Design of Hospitals 

(Nuffield 1955). The team consisted of an economist, an architect, 

an historian, a statistician, a medical doctor, a nurse, an operational 

research scientist, an accountant, and a varied team of supporting 

professional field workers and academics. In the introduction to the 

classic work of its kind (Nuffield op cit) the case for the team approach 

to innovative design was expressed thus: 

"Hospital problems may be approached from two directions. One 
way is from the accumulated knowledge and experience of those 
whose daily work has been within the hospital or in hospital 
design; the other is by bringing to bear fresh minds and fresh 
methods from outside because people working in hospitals are 
often too close to their problems to view them dispassionately. 
These two approaches are complementary." (p.XIX) 

The idea of a planning project team thus fulfils two needs: a) to 

represent the full range of interests of people involved in both the 

process of planning and the results of planning, and b) to mix both 

subjective and objective viewpoints so that the results may be more 

universally applicable over a wide range of situations. In centrally 

organised and financed systems such as the British schools and hospitals 

building programs the team concept is virtually unavoidable. In North 

America, where a much smaller proportion of such building programs are 

directly financed and controlled by national or federal authorities, 

specialist planning and design consultants have found a field worth 

exploiting. Despite this difference in organisational relationships 

between North America and Britain there has been an increasing acceptance 

of the multi-disciplinary team approach to planning health facilities 

in the USA (American Hospital Association 1973, Rea et al 1978). 
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In Britain the team approach to building design (as distinct from 

£lanning involving user interests) has been fostered by the York 

Institute of Advanced Architectural 8tudies and by the (then) Ministry 

of Public Buildings and Works (now Department of the Environment). 

Project-centred short courses involving teams of several architects, 

engineers and quantity surveyors were a continual feature at the York 

Institute. The Department of Health and Social Security and the Nuffield 

Centre for Health Service Studies at Leeds University organised a nwnber 

of similar courses in team planning involving users (medical, nursing 

and administrative) as well as design professionals. Other courses in 

planning team collaboration were organised by the Bartlett School of 

Archite~ture (1964) and by the King Edward's Hospital Fund (McNab,1969). 

The benefits of the multi-disciplinary team approach to planning and 

design education have perhaps been under-recognised. The separate 

education of social and institutional planners for fields such ~-s urban 

planning, university planning and hospital planning, has caused a lack 

of understanding between the professions concerned (Amos 1973). 

Having behavioural scientists, such as sociologists and psychologists, 

on a planning team has been suggested as a means of making architects 

more aware of hwnan problems in design (eg Gutman 1972, Conway 1975). 

But because of the special language each professional group uses, and 

their specialised ways of thinking, one of the problems often 

encountered is that neither group can fully understand what the other 

half is talking about, or why or how certain decisions have been taken 

(Purcell 1980). 
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2.5 COMMUNICATION PROBLEMS 

For planning to be participative and responsive it has to be understand

able. The development of specialised professional languages is perhaps 

due more to a wish to appear erudite than to a need for new or different 

words because the ordinary ones aren't good enough (Desoutter 1967). 

When people of several different professions are brought together in a 

planning team they need to be able to understand each other's viewpoints 

if later confusion and conflict are to be avoided. In the beginning 

each team member tries to establish their position while the purpose of 

the project is temporarily forgotten. To start a project with a clear 

and simple statement of objectives, factors to consider and proposed 

methods of proceeding is the ideal, but is seldom attained (Gregory 

1972). 

Many methods of investigating planning requirements and developing 

design proposals have been proposed (eg Moore 1970, Jones 1970), but 

few have become widely adopted. Planning and design guides for various 

·types of buildings and spaces have been published by many professional, 

commercial and government organisations over the last twenty years. 

The RIBA Management Handbook (1964), for instance, included a guide 

to various stages of the Plan of Work to get design ~earns to approach 

their work systematically. The plan has also formed the basis for 

educational courses for design teams (Moss 1972), and for developing 

procedures for planning particular kinds of buildings (eg Great Britain, 

OOSS 1969). In presenting a general view of the building planning 

process which each professional group can relate to, it has provided 

an effective framework for inter-professional communication. 
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Many social benefits of planning, as distinct from energy or cost 

savings, would seem to occur as a result of the personal interactions 

established during the process of pianning. Creation of an interactive 

planning system can thus help to bring about improvements without 

necessarily producing any results in the form of-buildings (Lindheim 

1972). Evaluation· of planning proposals may, for instance, reveal that 

a new building is not the best answer, and that a better use of resources 

would flow from reorganising services within existing facilities. 

Creation of a planning team can generate new ideas and new relationships, 

the benefits of which far exceed the sum of the individual _team members' 

separate contributions. Effective communication between the people 

involved may be a key factor in achieving desired results (Crichton 
I 

1966). More important still may be the personality of the team leader 

and the organisational environment in which the team operates. But 

if people involved in planning are uncertain as to their objeci"ives, 

responsibilities and tasks, this affects their performance in carrying 

out the project (Crichton op cit). 

Interruptions to information flow between planning team members occurs 

in several dimensions: 1) through the chronological phases of work in 

briefing, design, construction and use - the longer it takes the more 

changes will occur, 2) between the levels of decision and application 

in a planning hierarchy - the more levels the greater the risk of errors, 

3) between people with differing functions and roles - causing problems 

of terminology and values, and 4) between varying viewpoints about the 

purposes of the project - social versus technical goals. Reducing the 

co~nunication barriers between these four kinds of division and between 



categories within each division, would thus appear to be a means of 

impr~ving information flow, and hence achieving greater understanding. 
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The variety of means of communication used in planning and design 

contributes to many misunderstandings, especially where new and 

unfamiliar words, symbols or techniques are employed. Inconsistency of 

meanings, terminology, graphic conventions or coding adds to the problem. 

Expressing an idea in· different ways can however help to make it clearer. 

The use of three dimensional models, flow diagrams, questionnaires, 

mock-up rooms and visits to existing buildings can help understanding 

between team members. But effective communication of new or unfamiliar 

ideas requires expenditure of time, a) because the more realistic aids 

to visualisation take longer to prepare, and b) because new ideas need 

time for assimilation. 

Planning large systems such as transport, education and health 

encompasses both macro and micro levels of organisa~ion. The problem 

is how to link the various levels in a complex system so as to 

facilitate decision making. When information is passed from one level 

to another there is a risk of misunderstanding and error. Within a 

health service system one can identify at least five or six inter

acting levels:-

National 
State 
Regional 
Local 
Institutional 
Functional 

Within an institution the levels of department, unit, room, workspace 

and equipment item are identifiable. The two sets of levels overlap 

at the institutional level where failures in communication often occur 

(Sheldon et al 1970, Rowbottom 1973). 
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Planning a whole building is clearly a bigger task than planning one 

of its departments. Planning a department includes planning the 

functions and rooms it contains. Within each room workspace desig~ and 

equipment selection have to be considered. A means of differentiating 

between levels of application and decision is needed however, although 

physical size is not the vital factor. A workspace problem, for 

example, can be decided at national level, or a national issue be 

debated at local level. 

In making planning decisions one may apparently be going round in ever

decreasing circles leading to an appropriate decision. In reality 

interim decisions will be taken in outline before assessing other 

factors which lead to a more detailed decision, perhaps rather 

different from the first. 



2.27 

2.6 SOME DESIGN METI-IODS COMPARED 

An international conference on Design Methods in June 1968 held at MIT 

included a paper by Alexander and Poyner (1970) which attempted to 

define what was meant by the word 'needs' as applied to building 

design. The authors began their paper as follows: 

"··· there are two things wrong with design programs (briefs). 
First of all, even if you state clearly what the building 
has to do, there is still no way of finding out what the· 
building must be like to do it .... Second, even if you state 
clearly what the building has to do, there is no way of 
finding out if this is what the building ought to do ..... 
There is no way of testing what the program (brief) says." 

The issue which Alexander and Poyner were trying to debate·was whether 

the design suitability of a building for its intended purpose wa~ a 

matter of fact or opinion. They said that they believed it tb be a 

matter of fact. Furthermore they considered that it was possible to 

write a brief "which is both objectively correct, and which yields the 

actual physical geometry of a building". (p 309) . 

After a discussion of how user needs could be observed, recognised and 

defined, the authors pointed out that conflicting requirements or 

\endencies' were the only reason why designers were necessary at all. 

Otherwise all the user had to do was to adapt to a given environment 

and all would be well. This was followed by an example of design 

'relationships' which were in conflict,and which therefore required the 

agency of a designer to resolve the conflicts. As experience was 

gained in resolving such conflicts a language of satisfactory relation

ships or patterns could be developed. This'pattern language' then 

formed the designers' and the users' vocabulary for resolving any 

conflicts that arose in living in the physical environment. 



The principle underlying Alexander and Poyners' approach was that 

designs for a given purpose differed because their designers differed 

in thPir order of values. If there was general agreement on 'one 

basic valuei on which all others depended, then there would be no 

conflicts and all designs could be based on fact and not opinions. 

This 'basic value' was that 

"The environment should give free rein to all tendencies: 
conflicts between peoples' tendencies must be eliminated." 
(p 314) 
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With this utopian viewpoint anything is likely to be considered 

possible. Alexander's later bocks on 'The Pattern Language' (1977), 

and 'The Timeless Way of Building' (1979), were an attempt to 

catalogue for universal use all the significant patterns in the 

physical world which worked well and were therefore considered worth 

repeating. The process of briefing in one form or another depends 

ultimately on feedback of information from past or present experience. 

It does not however offer a safe way of recognising how to avoid 

conflicts in future un\nown situations. 

Alexander and Poyner (op cit) suggested one way round this problem 

wasto observe people's 'tendencies' and to devise environmental systems 

to permit these tendencies to operate with the least amount of 

resistance or conflict. 'Architectural programming' based on analysis 

of specific human activities then becomes almost irrelevant, except 

insofar as it may indicate the space, time, cost and quality parameters 

within which the design and the functions may interact. 

Some of these ideas have affected the way in which requirements for 

health facilities are expressed, and how briefing statements affect, 

and are affected by, the development of design solutions. Best (1969), 
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for example,described how relationships between departments in a large 

teaching hospital project were defined by asking representative hospital 

staff what they thought the physical relationships between departments 

should be w~thin a broadly defined context. The results were rather 

different from those previously asslDiled by the architects from their 

experience on oth~r hospital planning projects. It then transpired 

that the meanings given to 'hospital departments' differed between the 

staff representatives and the architects. The problem was essentially 

due to what Best called 'encoding' or labelling of elements. The 

staff were describing 'functions' while the architects were thinking 

in terms of 'zones' and 'areas'. 

In his. introduction to a report on a 1967 conference on 'Design Methods 

in Architecture''· Ward (1969) commented that none of the other 

speakers at the subsequent Design Methods Conference at MIT in 1968 

'seemed remotely interested in the real world of the people th.~y 

· were supposed to be designing for ... ". This has since been remedied by 

an expansion of the literature on architectural and environmental· 

psychology (eg Sommer 1969, 1972, Canter 1970, 1975, Proshansky et al 

1970, Honikman 1970, Architectural Psychology Research Unit 1972, 1974, 

Mehrabian & Russell 1972, Lang 1974, Deasy 1974, Lee 1976). 

Jones (1970), in discussing choice of design methods, distinguished 

between a) creative or 'black-box' methods, b) rational or 'glass

box' methods and ~) controlled or self-organising methods. He also 

emphasised the importance of 'externalising' the design process (making 

it public) so: 

"that other people, such as users, can see what is going on 
and contribute to it information and insights that are out
side the designer's knowledge and experience." (p.45) 



2.30 

To do this the designer either seeks to explain the process by which 

ideas are generated and decisions re~ched by representing the process as 

a logical series of steps or events in a network or chain; or he has to 

establish a broad strategy for reaching an objective, perhaps only dimly 

perceived, and which is constantly being refined and modified in order 

to find short cuts across unknown territory. 

One of the weaknesses of both the black-box and the glass-box methods: 

"is that the designer generates a universe of unfamiliar 
alternatives that is too large to be explored by the slow 
process of conscious thought. He cannot make an intuitive, 
or black-box, choice (for that would re-impose the 
restrictions of previous experience from which he is trying 
to escape): neither can he use a high-speed computer to 
search automatically (for the computer program requires 
fore-knowledge of objectives and criteria of choice that 
are themselves dependent upon the alternatives that are 
available)." (Jones op cit p.55) 

To overcome the problem the designer can divide the design task in two: 

1) search for a suitable design (innovation), and 2) control and 

evaluation of the search strategy (regulation). Design now becomes a· 

consciously steered activity dependent upon accuracy of feedback from 

a) the situation that the design is intended to meet (the objective), 

and b) the performance of the design method adopted (the strategy). 

The purpose of this new method (of strategy-plus-objective): 

"is to enable each member of the design team to see for him
self the degree to which the search actions decided upon do, 
or do not, produce an acceptable balance between the new 
design, the situations influenced by the design, and the 
cost of designing. This is done in two ways: firstly 
through creation of a--'meta-language' of terms which are 
sufficiently general to describe relationships between a 
strategy and the design situation, and secondly, through 
the evaluation, in this meta-language, of a model which 
will predict the likely results of alternative strategies 
yet to be undertaken so that the most promising can be 
selected." (Jones ibid) 



A brief explanation of Matchett's Fundamental Design Method (FDM) was 

given (pp.178-190) and the comment was .then made (by'.'Jones) that:-

"FDM could be described as the learning of a meta-language 
that exposes the pattern of thinking and makes it easier to 
match this pattern to the pattern of the problem." 

Students of this method are firstly encouraged to analyse their own 

design methods and are then gradually introduced to Matchett's method 

which is based on two definitions of designing: 

"a) good design is the optimum solution to the sum of the 
true needs of a particular set of circumstances, and 
b) designing means discovering and reconciling conflicts 
in a multi-dimensional situation." 

Five modes of thinking are used by Matchett to perceive, control and 

extend the patterns of thought about design problems. These are 

1) 'Thinking with Outline Strategies' consisting of a) deciding a 

strategy in advance, b) comparing achievements with intentions, and 
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c) producing strategies for producing strategies (planning the planning). 

Other modes are 2) 'Thinking in Parallel Planes' (levels of conscious-

ness while designing), 

possible solutions), 

3) 'Thinking from Several Viewpoints' (about 

4) 'Thinking with Concepts' (relating problems, 
I 

processes and solutions, and 5) 'Thinking with Basic Elements' (action 

alternatives in a problem solving process). The last mentioned mode 

consists of seven groups of words in the form of check lists which 

represent a problem solving process. 

Although mainly concerned-with engineering design problems, many of the 

design methods described by Jones are more concerned with methods of 

creative thinking and problem analysis than with engineering design as 

such. Many of the methods depend upon statements of requirements which 

are themselves the result of experience of previous design solutions. 
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This works when the designer's task is to improve or develop an existing 

design, but is unhelpful where no precedents exist. The linear or 

sequential approach was compared (by Jones) with the circular or it~rative 

approach, neither of which he regarded as ideal or universally applicable. 

The self-organising approach demands an element of iteration as some 

false trails are likely to be followed before it is apparent that they 

are profitable. Yet many models of planning and design processes and 

procedures are represented as continuous uninterrupted linear decision 

chains (eg Great Britain DHSS 1974, Royal Institute of British 

Architects 1964). For this reason it is appropriate to distinguish 

between planning as an administrative procedure concerned with the stage 

by stage progress of documenting and managing a project,and planning 

as an exploratmy problem solving process (Jones 1981 p xx). 

Archer's 'Systematic Method for Designers' (Archer 1965) attempted to 

provide a means of reviewing the full field of possible solutions to a 

problem and at the same time induce logical decision-making. Luckman's 

methods of Analysis of Inter-connected Decision Areas,or AIDA (Luckman 

1967, also referred to by Jones,and included in Broadbent 1969), is one 

means of n~rrowing the field; but it has limited appl~cation and is more 

an analytical tool where a narrow range of possibilities for a small 

number of known linked solutions have to be optimised. Jones (op cit) 

commented that Archer's method is very time consuming and tedious, and 

it needs a computer to solve many of the mathematical ?roblems 

involved. But it helps to ensure that no gaps in decision making are 

left,and therefore is applicable where absolute reliability is highly 

rated and where design time and cost are of less importance. Luckman's 

AIDA has been applied to a varied range ~f problems from designing a 

ball-point pen to selecting a preferred strategy for improving hospital 
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based maternity services in a given locality (Luckman 1973). In both 

methods the pattern of decision-making (and of information searching) 

is largely 'pre-fabricated'; ie it employs factual and quantitative data 

produced in response to specific questions regarding alternative 

policies or solutions. 

1n·theory the development of alternatives and their evaluation is a 

continuous cyclic process which only ceases when all outstanding 

problems, conflicts and uncertainties have been resolved (Markus et al 

1972). In reality the cycle may not even begin, or it may be cut 

short by lack of time, information or personnel, in which case the 

resulting design may fail to meet the criteria. 

Lack of definition of problems which a design is intended to solve may 

also cause failure, mainly because no adequate basis for evaluation then 

exists. This results in what Norton (1970) termed the 'vicious/circle' 

design sequence (adapted from original): 

problem revealed 

J, 
ideas sought to 
solve problems 

J, 
preferred idea 

selected & developed 

J, 
new problems revealed 

J, 
improvements made to 
overcome new problem 

j, 
further problems revealed 

Fig 2. 5 Vicious circle design sequence 

start 
cycle 
again 



To overcome this 'vicious circle' Norton proposed a ~inear' design 

sequence (adapted from original): 

problem revealed 
J, 

problem analysed 
.J, 

- criteria L requiremenr described 

ideas sought 
J, 

options evaluated 
-J, 

preferences selected 
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.J... 
design developed 

-l, 

experience, 
examples 

prototype tested 
..J.., 

production design modified 
J, I 

-.v 
operation design in use --4) problems detected 

..!, J., ' 
evaluate effects ~<--

.J., 
improvements made 

report findings 
-,!, 

development continues 

Fig 2.6 Linear design sequence 

Norton's comparison of design methodologies was revealing for two 

reasons, firstly because it was conducted by a user (a nurse) rather 

than by'a designer, psychologist or statistician; secondly because it 

showed the importance of systematic design method on the effects of 

design in use. By comparing design methods for simple products such as 

walking aids and lifting devices, Norton was able to show how the 

method of thinking about problem solving affected the outcome of the 

design process. 

The idea of 'participation in design' was the theme of a conference of 

the Design Research Society held in Manchester in 1971 (Cross 1972). 

Many of the speakers describ~d methods by which users could become 



2.35 

more involved in the planning and design process. Friedman ( 1972), for 

example, suggested that the designer should adopt the role of a 

technician who provided a 'repertory' of environmental aids together 

with a feedback or warning system to keep those involved aware of what 

was happening. Friedman also criticised most design processes for 

'separating decision-making from risk-taking' - designers made 

decisions but users ·bore the consequences, 

Page (1972) was another speaker at the Manchester conference who 

described a spectrum of methods by which designers and design processes 

involved users, either in defining their needs, or in the decision 

making process. The distinction was made between private and public 

client organisations, and especially the influence of profit in 

commercial projects and the ballot box in public sector programs. 

Various forms of feedback mechanism were described including dissatis

faction by users which resulted in subsequent legislative changes 

aimed ,at preventing repetition of past mistakes. But as Page said 

"Design by retrospective feedback doesn't help the existing design", 

although "one can get a long term design improvement by retrospective 

feedback" (p 116) • 

Because thinking is a sequential step-by-step process, any design task 

which includes more than one level of complexity begs the question of 

whether to start with higher level general issues or with lower level 

specific aspects. The first approach exemplifies the deductive method, 

the second proceeds by induction from parts to the whole. Markus (1973) 

called this procedural problem the 'double pyramid paradox' . 

The analytical phase of design is normally represented as proceeding 



from generalities to particularities, ie it breaks the task down into 

progressively smaller parts. The synthesis phase of design then 

2. 36 

inverts the process and reassembles the whole from the various elements. 

Marcus suggests however that there are in fact at least three ways of 

proceeding with the analysis and synthesis phases of design:-

1. start frqm the 'general' in the analytical phase 

until the required level of detail is reached, then 

reverse the order of levels in the synthesis phase 

2. start by analysing general issues, then synthesise 

general solutions, followed by analysis and synthesis 

at each more detailed level in turn 

3. start by analysing general issues and proceed progres

sively to more detailed issues, then start the 

synthesis phase at general issues and follow the same 

sequence as in the analysis. 

The diagrams below show the three approaches (adapted from Markus' 

original version): 

1. 
~ general 

"'- ANALYSIS 

_r SYNIBES IS 

gV-1 

2. general ANALYSIS & 
SYNIBESIS 

ANALYSIS & 
SYNIBESIS 

ANALYSIS & 
detailed SYNIBESIS 

Fig 2.7a Analysis and synthesis procedures (1 & 2) 
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3. 
/'\ general 

/. \ 
-ANALYSIS 

detaile-0 _ 

/\. 
general 

..._ SYNIBESIS 

detailed 

Fig 2.7b Analysis and synthesis procedure (3) 

Other approaches would be to start in the middle of the analytical 

pyramid and then proceed up (or down) followed by a similar or 

reversed order for synthesis. With a system comprising several levels 

the options for an order of procedure are virtually limitless. 

Whichever order of approach is adopted for analysis and synthesis in 

any particular planning project,the order of thinking about the various 

problems and their solution has to be sequential (a), although a 

number of sequential processes can occur in parallel (b),.(see fig 2.8). 

1 2 3 4 
(a) problems 

A, B & C 
analysis ) synthesis ) evaluation ) decision ) 

(b) problem A 1 
~ 

2 
~ 

3 > 4 
-~ 

problem B 1 2 3 4 
will they 

> > > > fit? 

problem C 1 
~ 

2 
~ 

3 
~ 

4 
~ 

Fig 2.8 Multiple problem solving process alternatives 

In whatever order the levels of complexity are analysed and synthesised 

in the planning process, the thinking processes of the planners will, 

to some extent at least, be affected by the way information on needs 

and problems is arranged and presented. 
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:; 7 FUNCTION AND DESIGN INTERACTIONS 

Designing cannot properly be undertaken without defining the purposes 

whic~ the design is to serve. Function and design interact in a way 

which is however often difficult to explain adequately. The statement 

of functional requirements logically precedes exploration of design 

possibilities or consequences, although sometimes an article designed 

for one purpose.is converted to another purpose with unexpected 

success; perhaps•mar.e success than a purpose-designed product might have 

achieved (Leach 1968). An easily adapted building, for example, enables 

jts users to work out a method of working in it as they use it. The 

design thus helps in developing ideas about better working methods. 

Although design should aim to satisfy functional needs it may not be 

practicable for financial, structural or legislative reasons fully to 

achieve that ideal. Both functional and design aspects of planning 

therefore need to be considered together, eg how social, administrative 

and organisational aspects affect buildings, engineering services or 

equipment, and vice versa. 

The idea of an interactive model of design, which relates activities 

and functional needs to ways in which designs serve those needs, has 

preoccupied many design and planning theoreticians over most of the 

last 20 years (see Jones 1970, Gregory 1972). The intermeshing of 

functional planning and 'hardware' designing is a fundamentally 

different concept from that represented by the catch-phrase "form 

follows function" which was a guiding principle of architects and 

designers in the 1930s. Realisation that satisfactory environments 

could not automatically be derived from detailed analyses of functional 

requirements may have been sparked off by Alexander's classic exhaustive 

study of the design of an Indian village (1964, see also Hanson 1969, 
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Studer 1969, Daley 1969). Studies of ways of relating rooms or 

departments in buildings as a result of their traffic links are as 

notablP- by their abundance (eg Moseley 1963, Archer 1963, Levin 1964, 

souder 1964, Whitehead and Eldars 1965, Black 1966, Great Britain MoH 

1966, Tabor 1969, Applied Research 1973) as by their apparent lack of 

success in making significant improvements in layout. The fact that 

building layouts induce traffic, just as roads do (Buchanan 1963), seems 

to have escaped the notice of many of the seekers of rational design 

methods based on mathematical analysis. 

Designers who believed that 'acceptable' social behaviour and 'good' 

housing or city design were causally related were challenged when 

it was shown that the reverse was often the case (Sennett 1973, Goodman 

1972, Gans 1969). While engineering design and design in nature would 

seem to follow fairly clear-cut principles of gradual ?Ptimisation or 

natural selection in response to functional needs (Jones op cit, Whyte 

1951), there are nevertheless many instances where new functions or 

capabilities have emerged as a result of accidental or mutative 

design changes. Functional efficiency also seems to be less related to 

the 'functionalism' of design than to the ability of users to adapt 

themselves to the designs·. 'Loose fit' is a concept which has been 

explored for its capability to 'prolong useful life' of buildings 

(Weeks and Best 1970, Gordon 1973). It avoids the need clearly to 

define functional needs or to design specifically for them. Instead 

the range of functional possibilities of a design are explored. This 

design is then developed and refined, possibly adding unsought-after 

functional capabilities as a bonus by 'accidental insights'. 

Psychological experiments have shown how people have mental blockages 

about objects which are too rigidly associated with their normal 



purposes,and therefore are not used in abnormal ways to help solve 

problems (Birch and Rabinowitz 1951). Labelling a room 'treatment 

room' or 'store' can have the same effect in inhibiting flexible use 

of space (Sommer 1969). De Bono (1969) suggests a variety of ways in 

which the mind can be freed of preconceptions in order to find new 

solutions to old p~oblems which,when looked at in retrospect, seem 

pa1nfully obvious. 
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The design of laboratory workspaces for pathology technicians (Moss 

1971, Great Britain DHSS 1973) demonstrates an approach to design for 

a range of possible activities.· This study showed how previous 

experience of designing laboratory buildings, together with a detailed 

survey of existing laboratory activities, were too limiting in concept. 

Experiments with a mock-up benching system prompted several new ideas, 

and gave a better understanding of user needs, which would not have 

been discovered otherwise. This kind of discovery makes suspecJ those 

design procedures (and information systems) which rely wholly on a 

logical deductive method. 

In a new review section of the beginning of his classic book gn design 

method~, Jones (1981) made a few significant comments on changes in his 

thinking that had occurred since the book was first published in 1970. 

For example the importance of 'muddle' in helping to see new possibilities 

is often undervalued in helping to solve design problems,as is the need 

to 'step back' periodically and review the progress and direction of a 

design project or program. The goals and objectives for design may 

become unduly fixed and need to be periodically renegotiated with clients 

and users. The interdependency of problem and solution is insufficiently 

recognised in many planning and design procedures,and emphasises the need 

for design methods and processes to allow for continual reassessment, both 

of problems and of the means of answering them. 
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Models of various kinds, which can be used to test design methods, design 

ideas and design effects,are widely used in designing, yet Jones 

maintai~edthatthey can distort the understanding they give because they 

present a picture "of some reality which is being changed but is not 

directly present". Caution was therefore advocated in relying on 

conclusions derived from modelling. Nevertheless Jones said '"test it' 

is perhaps the best-design method there is" (p xxv). 

Many of the newer methods of designing,covered by Jones in the original 

edition of the book,permit or encourage collaboration between a variety 

of professional designers,and between designers and users. What they 

also did,Jones realised, was to permit this collaboration to occur 

before the design concept is frozen. The new methods of collaborative 

designing: 

"release everyone from the tyranny of imposed ideas and 
enable each (person) to contribute to, and act upon, the 
best that everyone is capable of imagining and doing. This 
is not easy. It requires .not only new methods but a new 
conception of the self." (p xxvii) 

The implications of the foregoing section (and especially Jones' 

recent review) for health facility planning and design is that many of 

the planning and design 'methods' now in use may not produce the desired 

results and effects. If this is true then it is important to know this 

as soon as possible before too much irreversible damage is done. The 

means of finding out for certain what effect a particular design decision 

may have is to build it, use it and assess it. This takes a long time, 

too long to be of much use in the design process. Therefore the design 

must offer the opportunity to correct mistakes discovered in using it. 
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.8 PROBLEM SOLVING AND DECISION MAKING 

There are many different potential answers to most planning problems. 

Planning and designing are therefore concerned with finding 'reasonable' 

solutions to 'apparent' problems. But the nature of a problem may not 

become clear until various solutions have been explored. Sometimes 

'solutions' generate ~ew problems worse than the initial one,i.e. 

cure worse than disease (Norton 1970). Conflicts can arise between 

incompatible solutions or requirements, and a compromise may have to be 

accepted. In this sense many design solutions are, to a degree, 

failures (Pye 1969, see also Luckman 1969). 

The need for architects to know more about the human consequences of 

design was put forward by Manning (1965) of the Pilkington Research 

Unit study team on office buildings. Many designers thought that the 

things they found desirable were also desired by their building's 

users, which was obviously not true. There was thus a need for 

architects to learn more about human environmental psychology . 
• 

Otherwise there was a 'danger of industrialising the obsolete if 

knowledge of human requirements could not keep up with technical 

developments'. (Architects' Journal 1965) .) , 

Other designers have argued for industrialised building methods, 

suggesting that if good design answers ·can be foW1d to common human 

problems then the best approach is to 1serialise1 whole buildings, thus 

making better use of design skill for a wider group of users, 

Page (1965) said that design could not be represented as a linear 

sequence of events, but that 'information and decisions must be 

recycled'. He also expressed the view that no problem had a unique 

solution and that any design method had to permit a range of possible 



solutions to be considered. A further difficulty was caused by the 

time taken in briefing, design and building so that projects were 

frequently out-of-date before their users could occupy them. The 

propo~ition of a 'two-stage' design was put forward by Page in which 
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•a separate permanent envelope' enclosed a more easily changed interior. 

The need to spend more money on provision for flexibility was emphasised, 

and this also offered the opportunity to delay making some decisions 

1D1til the last moment. 

Decision making about the future is largely based on predictions derived 

from past events and trends. Yet evidence from all spheres of planning 

(social, commercial, technical and political) suggests that the past is 

not a good indicator of the future (Terreberry 1968). The degree to 

which a planning organisation should a) encourage change, b) allow for 

change, or c) suppress change, depends upon the overall objectives of 

the organisation concerned. Beer (1975,) suggests that many organisations 

react against pressures for change because it threatens their existence. 

The idea of participative planning·may be used as a political gesture 

to divert criticism of autocracy by government departments rather than 

as a matter of democratic principle or policy (Stretton 1974). 

Many decisions are taken unnecessarily by building planning teams, 

either because information on design proposals and their costs is 

required by the approving authority for budgetting purposes, or because 

detailed information on construction has to be produced for tendering 

and to provide a basis for negotiating contract variations (RIBA 1964). 

Some well-meaning but fruitless design decisions may be made in the hope 

of influencing or 'improving' the user (Broady 1968). The alternative 

approach is to provide users with a kit of parts and leave them to work 
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out their own environmental solution. The PSSHAK (Primary Support 

Structure and Housing Assembly Kit) system by the Greater London Council 

(Hamdi 1971) attempted to involve public housing tenants in the d~3ign 

of flats, and provided flexibility to meet changing needs as they arose 

in subsequent use. 

Many tentative design decisions are made early in planning so that 

budgets can be-allocated to projects, and to their component parts. 

Cost planning and control are therefore inherent in any design method. 

The (then) British Ministry of Health's hospital building procedures 

in the early 1960's, for example, were founded on a method of allocating 

building costs to 'functional units' (_such as beds, operating theatres, 

meals and clinic sessions) (Great Britain M-of H 1961). 

Whyte (1967) discussed model-building as a means of making planning and 

decision making more effective. Most people apparently can visualise 

only a small number of. models resulting in too narrow a range to choose 

from. Analysing the activities to be performed, as well as the needs of 

the people involved, was suggested as a better means of understanding 

requirements and implementing changes than innovation by more arbitrary 

means. 

When asked for their requirements users tend,however, to describe design 

solutions rather than state the problems to be overcome. This means 

that designers who need to know what they are designing for, have to ask 

many questions about the problems to be solved (see chapter 4). 

Collecting information about 'problems' is made difficult because the 

concepts about which information is to be collected are often obscure. 

It is easier to collect information about solutions, which is why it 

is more often done that way. 



Rather than propose simple and direct remedies to these problems, 

Woolley (1970) discussed the nature of the creative process called 

designing. This somewhat poetic discussion was aimed, one suspects, 
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at non-architects in the hope that they would better tmderstand what 

went on in the architects'mind when designing. Creativity for instance 

was described in terms of Wallas' (1926) four steps: 

preparation 

incubation 

illumination 

verification 

Because nearly all design involves a variety of professional skills 

and types of knowledge, the need exists for both theoretical and 

practical aspects to be included in any information systems for decision 

ma.king. Wade (1980) describes methods of representing the design 

process using what he calls five 'levels' of description which are 

related in an 'ends - means' spectrum: 

person or institution 

purpose or intention 

behaviour or attitude 

ftmction or activity 

object or tool (from p 65). 

These five levels are used,for example,in defining the difference 

between briefing, planning and design: 

"Programming (briefing) converts purpose into behaviour 
information; planning converts behaviour into function 
information; design converts function into object 
information" (p 53) . 

Wade, an architect, goes on to quote Studer (1972), a psychologist, 

who contrasts the appro~ch to problem solving of behavioural scientists 

and designers. The designer usually starts with 'behaviour' require

ments and proceeds via 'functions' to descriptions of 'objects' that 
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induce the required behaviour. The behavioural scientist,on the other 

hand,starts with environmental stimuli or objects which affect functions 

which influence the behaviour he is interested in (p 65). 

Wade then describes (p 70) the approaches to problem solving of three 

designers (Asimow 1962, Archer 1967 and Honey 1969) whose methods are 

analysed in terms·of five 'segments' or problem solving steps: 

1. demand input (requirements) 
2. supply system input (resources) 
3. matching process (decision) 
4. selection (evaluation) 
5. supply output (demand input to next phase) 

Wade (op cit) also discusses 

and solutions: 

the 'circularity' between problems 

"One of the great difficulties in architectural design 
is that a statement of a design problem already supposes 
that the answer is a building" (p 35), 

and later 

"A problem statement almost always has in it the seeds 
of its solution" (p 36). 

The dilemma that this circularity of 'problem affecting solution 

affecting problem' causes can, Wade suggests, be resolved with the aid 

of information classification systems. These systems should be based, 

not on scientific or academic disciplines, but on relationships 

between 'ends' and 'means' (p 62). 



CHAPTER THREE 

BUILDING PLANNING PROCEDURES - Synopsis 

An overview of health. building planning procedures in Britain, 

North America and Australia introduces the chapter. This is 

followed by a list of criteria for evaluating planning procedures. 

The main health building planning and design procedures in Britain, 

USA, Canada, Australia and New South Wales are described in the next 

four sections,followed by planning procedures at regional level in 

NSW. 

The final section considers the requirements for a rational planning 

process, and especially the ability of the various procedures 

described to change, to involve users in decision making, and to 

facilitate feedback to briefing and decision making. 

3.1 
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3,l HEALTH BUILDING PLANNING PROCEDURES - AN OVERVIEW 

In 1963 Clive Wooster et al in the then Ministry of Works Research 

and Development Group in London, proposed a 'Plan of Work' which 

building design teams could use for programming building projects from 

inception through to completion and evaluation. This 'Plan' was 

subsequently adopted by the Royal Institute of British Architects 

(RIBA 1964) and described in detail in the Handbook of Architectural 

Practice and Management. A much modified form of the 'Plan of Work' 

was developed by the Department of Health and Social Security (Great 

Britain, DHSS 1971) for its Hospital Building Procedures and published 

t.mder the title of CAPRICODE (see next section and appendix H1 ). 

Reasons for the DHSS procedures differing from the RIBA 'Plan of Work' 

stemmed from a number of studies on the planning of hospital building 

schemes carried out by inter-board study groups in Britain in the early 

1960s (Great Britain MoH 1962). The case for varying the planning 

process when applied to hospitals was that the RIBA plan was orientated 

mainly towards buildings designed by private architects for commercial 

clients, whereas in the health building field the roles of architect 

and client were less clear cut as some architects worked for 

government authorities and some were employed as consultants. The 

hospital building planning procedures also reflected a greater number 

of levels of decision making involving the DHSS, the Regional Hospital 

Boards and the individual project planning teams. 

In New South Wales the Hospitals Commission and the Department of 

Pllblic Works (1969) adopted a modified form of the original RIBA Plan 

of Work, rather than the DHSS Procedures, for organising health building 

planning work,and for approval and cost control purposes (see section 3.5 
2 

below and appendix H). 
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In 1973 the Australian Commonwealth Government attempted to introduce 

common planning procedures for all health buildings involving federal 

government money (Australia 1974). This initiative ~as however 

subsequently modified with the change in government in 1975 to 

recommending a "sequence of activities necessary to develop an integrated 

planning procedure for the provision of any health facility" (Australia 

1976). The 'Action Sequence' has since been turned into a detailed 

network of all documentation and decision activities necessary for the 

planning, design and construction of a health facility (Kleist 1980). 

Most Government health building authorities in countries such as Britain, 

South Africa and Canada have produced recommendations for planning 

procedures based either on Wooster's original model, or on developments 

of it (eg Great Britain DHSS 1974, Gt.Brit. StlliD 1976, NSW HC 1971, 

Ontario 1972, South Africa 1975). Some of these procedures emphasise 

cost control, others are more concerned with rational procedures for 

decision making based on evaluation of previous projects and on 

predictions of likely trends. Those procedures based on the RIBA Plan 

of Work tend to emphasise the information needs of the design team, 

while those modelled on the DHSS health building procedures reflect 

more concern with administrative and approval processes.· 

Procedures have also been developed for hospital planning in the USA 

and these tend to reflect a greater concern with fund raising and with 

quick decision-making and construction (AHA 1966, CHI/SMP 1976, USA DHEW 

1978, Hardy & Lammers 1977). The different approaches adopted in 

these various procedures are described in more detail in the following 

sections of this chapter. 



The purposes of establishing a standard procedure for planning health 

facilities on a national or state basis can be summarised thus: 

1. to help ensure that knowledge, people and finance are 

effectively and fully utilised. 

2. to enable comparisons to be made between individual projects 

or between alternative policies and proposals. 

3. to enable funds to be allocated to projects on an equitable 

basis. 

4. to help provide information on the likely effects of 

particular policies or designs. 

5. to encourage logical and objective· decision making based on 

all available evidence. 

6. to permit the progress and performance of projects to be 

monitored and remedial action to be taken if necessary. 

7. to facilitate communication between the various professions_ 

involved in planning, design, commissioning and using health 

facilities. 

8. to provide a framework for education and training of health 

facility planners and designers. 

9. to provide a means of supplying the various people involved 

in the planning of a project with the information they need 

when they need it. 

3.4 
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The procedures and processes discussed in the following section have 

been developed in varying political. economic and organisational 

circumstances and in response to a variety of needs. Nevertheless their 

suitability can be assessed in relation to the broad criteria outlined 

above, and more particularly in respect of the opportunity for modifying 

the planning process on particular projects according to local needs and 

circumstances. Most importantly the procedures should promote feedback 

from evaluations of options in the course of planning and design, and 

should avoid the risk of imposing solutions without ari adequate invest

igation of problems to be solved. 



,2 BRITISH PLANNING PROCEDURES 

The British health building planning procedures originated in the 

immediate post-war period following the setting up of the National 

Health Service in 1948. The (then) Ministry of Health provided funds 

directly to Regional Hospital Boards for individual capital building 

projects costing over a specified minimum amount ( £ ½M in 197 3) • Up 

to the mid 1960s all aspects of design were carefully scrutinised by 
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the Ministry of Health before approval for fwiding was given, but after 

about 1967 the approval procedures were simplified leaving responsibility 

for detailed design in the hands of the regional authorities. This 

change was caused partly by expansion of the capital building program 

and the impossibility of scrutinising the details of all major building 

proposals. A greater degree of standardisation of design,and better 

guidance from the DHSS,also made detailed examination of design unnecessary 

(Goodman 1969) . 

Prior to the publication of the first of the Hospital Building Procedure 

Notes in 1969,the(then)Ministry of Health in England provided guidance 

to Regional Hospital Boards on the planning of hospital buildings in a 

document entitled 'Processing and Approval of Hospital Building 

Schemes'. In 1963 an inter-Regional Board Communications Study Group, 

which included representatives from firms of private architects, 

produced a report entitled 'Coordination of the Process of Design' 

(Alex Gordon & Partners 1963). This report proposed a five stage 

model of the design process, based broadly on Wooster's 'Plan of Work' 

for design team collaboration, and which could be applied to major 

hospital building projects planned by Regional Hospital Boards (and/ 

or their consultant architects and engineers) and centrally financed 

by the Ministry of Health (see appendix 1-I3}. 



3.7 

Further work on development and planning methods by the Ministry of 

Health, Inter-Regional Board Study Groups. and various consultant firms, 

led eventually to the DHSS Hospital Building Procedure Notes, the first 

of which appeared in 1969. These procedures varied considerablyfrom the 

RIBA's 'Plan of Work' based on Wooster's proposals in 1963, especially 

in terms of the approval procedures necessary for central financing of 

hospital building projects. The 1969 DHSS procedures split the process 

up into eight stages: 

pre A. establish need and regional policies 

stage A. functional content, site and shape, cost and phasing 

B. program, project policies, development plan, budget 

C. departmental policies, space and cost plan, room data, 

sketch designs, equipment and component lists, design cost 

D. detail design and specification 

E. contract and construction 

F. commissioning (concurrent with D & E) 

G. evaluation 

Each stage A to C culminated in the DHSS approving the proposals, costs 

etc. before authorising the project team to proceed to the next stage. 

This procedure involved the three main parties ( the DHSS, the Regional 

Board and the project team) in much detail design and discussion in 

order to obtain approval to proceed with the project. While the DHSS 

was considering whether to give its approval,it was likely that the 

project team was in any case progressing with the next stage of work, 

otherwise time and labour would be wasted. 

When the proposal to reorganise the British National Health Service 

was first made public in 1971 it was realised that this would alter the 

relation between the DHSS and the new regional authorities.not least in 

respect of planning hospitals and other health buildings. Realising the 
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need to reassess the planning and building procedures in the context of 

reorganisation, the DHSS appointed a consultant, Herbert Cruickshank, 

who had wide experience in the building contracting industry, to produce 

a report on improving the management of the hospital building program 

which was then predicted to be approaching nearly[200 Million a year 

for the next five years. 

The 'Cruickshank Report' (1973) made a number of important recommendations, 

the most relevant to this thesis being: 

1. that more thorough evaluation be made of the direction of 
the building program in general, and of the costs of 
individual projects in relation to their benefits. 

2. that the current program of standard department designs, 
and standard room and activity data, be continued, but 
that a reassessment be made of standardisation of· 
construction systems. 

3. closer collaboration between architects and engineers. 

4. clearer distinction between mandatory and advisory guidance. 

5. the Capricode procedures be revised, particularly in report 
of stages A and B. 

6. client briefs to be frozen at an early stage and variations 
in requirements to be kept to a minimum. 

7. studies to be made on selective rather than comprehensive 
evaluation of new buildings. 

8. development of training courses for members of multi
disciplinary planning teams. 

Recommendation (5) on the planning procedures was to the effect that the 

earlier planning stages be drastically simplified to avoid unnecessary 

detail work and consequent delay to projects which caused excess cost. 

Cruickshank suggested six stages (1 to 6) instead of the previous seven: 

1. outline intentions 

2. planning 

3. design 



4. contract and construction 

5. commissioning (concurrent with 4) 

6. evaluation 

stage 1 consisted of decisions on project objectives, population 
to be served, content, siting, phasing, capital and 
operating cost estimates. 

stage 2 included project program, project policies, development 
plan, contract methods and budget. 

stage 3 include all items previously in stages C and D, ie 
detail design documentation. 
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Proposals were to be submitted to DHSS at the end of stages 1, 2 and 3 in 

the form of statements of content and costs sufficient for the DHSS to 

evaluate the desirability of proceeding with the project. It was 

envisaged that the DHSS would provide guidance on the design and cost 

standards expected, but that only three formal submissions ·would be made 

instead of the previous four. 

Cruickshank made particular reference to evaluation of design, both. in 

terns of cost and value of design proposals, and also in respect of 

evaluation of design in use. He suggested the problem was essentially 

one of communication, and of the availability of suitable evaluation . 

methods. Selective evaluation of particular problems was recommended, but 

it was realised that changing circumstances could render some evaluation 

findings obsolete before they could be implemented in new buildings. 

A second point emphasised in the report was the need to shorten the time 

spent on briefing, and to make good use of the experience of professional 

staff, such as doctors and nurses, in building up standard well-tried 

solutions to particular user requirements. Changes in requirements were· 

to be avoided after the 'client brief' had been presented. 

Much of the Cruickshank report was written against the background of the 

Best Buy and Harness hospital projects. One of the consequences was the 
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development of the Nucleus hospital program (see Chapter 5). With a 

greater emphasis on standard designs for departments, and indeed standard 

hospitals, in the late 1970s, there has been less need for detailed and 

lengthy briefing on each project, but an increasing need for systematic 

evaluation of each design decision,both before its implementation and 

after it has been put into use. Feedback was thus an essential component 

of the planning system recommended by Cruickshank. Cruickshank's 

proposals were substantially embodied in the revised Capricode procedures 

issued by DHSS in January 1974. 

With the development of the 'Systems and Standards' approach to hospital 

planning and building as represented by the Harness project, the DHSS 

developed a modified form of the planning procedure stages. This procedure 

recognised the increasing use of generally applicable data derived from 

research and from previous projects in the program (Moss 1975, Drake 1976). 

Six stages were identified in the 'Systems and Standards' approach: 

1. Briefing 
2. Design 
3. Production 
4. Construction 
5. Commissioning 
6. Evaluation 

In addition to the six planning stages, five levels of'activity data'were 

identified: 

1. whole hospitals 
2. departments 
3. activity spaces 
4. activity units 
5. components 

The'activity data base' (ADB) has been continually developed and updated 

as feedback from evaluation studies and experience has occurred; thus 

providing a tested input to the briefing and design stages. 
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The briefing, design and feedback stages in the 'Systems and Standards' 

approach are defined as follows: 

Brief 

Design 

"To provide the brief for the project team, establish 
the budget cost, determine the outline development 
plan on the selected site." 

"To develop the detailed design from the material in 
the brief and establish the design cost for the 
product." 

Feedback "To carry out a systematic examination of the performance 
of the various aspects of the building in relation to the 
design brief, and feedback the information to appropriate 
parts of the system and data base." (Drake 1976) 

Activity data is divided into two types: Type A concerns the activity 

space and provides data on personnel involved in the activity, 

environmental requirements, location, special equipment, internal 

finishes, engineering services, doors and corridors. Type B data 

describes the activity requirements in terms of workflow, fixed and 

loose equipment relationships and critical dimensions. These data are 

available for each project team to use and adapt as necessary according 

to the particular needs and constraints of the project. Costs can be 

accurately estimatedonce decisions have been made on the content,· space 

and quality of building. 

While evaluation is an important element in such a planning system it 

nevertheless occurs mainly at the end of the process. There is 

apparently little evaluation of options other than for a restricted 

range of policies, size and content of hospital, layout of department, 

and types of equipment. Many detailed dee is io,1s are, -in effect, 

taken in the context of the program rather than the project. There is 

thus no effective user participation in such a system with the 

consequent risk of lack of adaptability and sub-optimal performance. 

While a 'big system' philosphy may enable a large building program to 

be maintained within tight cost constraints, it nevertheless tends to 
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bring all projects down to the lowest common level. There is 1i ttle 

opportunity to innovate and to learn by experiment, there is also 

likely to be lack of incentive to develop different approaches because 

to do so takes resources away from the systems and standards approach. 

Economic incentives to standardise designs thus have a more 

profound effect on planning processes for health facilities than 

the technical information needs of the building design team. 

In Scotland, the Scottish Home & Health Department (SHHD), following 

its own approach to rational planning, has produced a substantially 

different version of revised health building procedures for adoption 

north of the border (Great Britain, SHHD 1976). This procedure was 

based closely on the RIBA's twelve stage Plan of Work rather than the 

DHSS's Capricode procedures. The Scottish Health Building Code (SHBC), 

part 1 describes the Procedure for the Preparation and Approval of 

Individual Projects in Scotland in considerable detail. Page 40, 

for example, lists the 'references to Department' which have to be made 

to maintain progress. This list includes four mandatory submissions 

(and one possible one if the tender price exceeds the budget); it also 

includes a number of informal discussions with the Department and the 

provision of information on actual costs in the later stag~s of 

construction. The final stage 'Feedback" requires that information on 

final building and equipment costs be provided. There is very brief 

mention of evaluation of design in use, but no detail description of 

what the feedback stage involves. There is however some emphasis on 

the need to consult potential users (para 3.17), but there is also a 

warning (para 3.19) that: 

"consultation does not necessarily imply acceptance of the 
wishes of the individual who may not be fully conversant 
with the principles of planning health service buildings ... 
and who may even have moved elswhere by the time the building 
is constructed." 
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On briefing the SHBC states (para 4.4.2): 

"The drafting of a brief is an evolving process which allows the 
various factors to be considered, problems resolved, and 
decisions taken •... For each department the brief should contain 
a full description of function and a schedule of accommodation 
with information for each room detailing its function, equipment 
and furniture ... " 

Para 4.5.S describes assessment of design in maintenance terms and 

emphasises the problem of choosing between high construction cost or 

high maintenance cost. The'present value' of the estimated annual 

maintenance cost of a particular building element should be compared 

with the capital cost. No guidance is given on which cost consideration 

should take precedence, but the Building Division's advice should be 

sought as necessary. No definition of 'present value' is given. 

Commissioning the building in stage L includes consideration of the 

policies expressed in the brief which governed the design:of the building. 

These are to be used as.a basis for preparing operational policy 

guidance for staff who will use the building. It might be added that 

such briefing information is often inadequate or outdated, consequently 

commissioning teams may find themselves having to develop operational 

policies and procedures to fit in with the design in any case. 

Apart from the DHSS and the SHHD in Britain, the Department of the 

Environment (DOE) Property Services Agency (PSA) carries out hospital 

building projects for the Armed Forces, several of which were built in 

the 1970s (Beesley 1978). The building planning procedure adopted by 

DOE-PSA (1976) is similar to the RIBA 'Plan of Work', but the stages are 

rather differently defined (see appendix tt4). 
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3,3 NORTH AMERICAN PLANNING PROCEDURES 

In North America the United States Government's Public Health Service 

building program following World War II, and the Canadian Government's 

concurrent support for provincial governments' health building programs, 

are rather closer to the current Australian federal situation than is 

the centrally controlled British system. The Hill-Burton and Hill-Harris 

programs in the USA originally required much detailed information from 

state hospital planning councils before funds were allocated to support 

new building proposals. Subsequently funds were allocated more generously 

to assist in modernisation and replacement of both public and non-profit 

private hospitals and ether facilities and there was thus less need for 

extensive documentation to justify funding (Reinke 1972, p~ 708). 

In Canada the National Health & Welfare Department provided funds to 

provincial authorities on a one to one basis for capital development of 

hospitals containing teaching and research facilities, while community 

hospitals were allocated funds on a one to two basis, such funding being 

partly based on evaluation of estimated running costs (Billings 1972). 

In 1975 the US Department of Health, Education & Welfare, Division of 

Health Facility Planning, and the office of Facilities Engineering & 

Property Management,commissioned a 'state of the art' study on Health 

Facility Planning & Development from the finns CHI Systems, and Stone, 

Marraccini & Patterson (1976). This study followed recommendations in 

a report of the US General Accounting Office (1972) on Health Facilities 

Construction Costs which drew attention to the need to rationalise the 

process of planning and design of new health facilities which received 

federal government aid. 
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The 163 pages of the CHI/SMP report described in detail a recommended 

process for planning health facilities from the establishment of a 

philosophy and planning framework to the beginning of design development. 

Five levels of decision making are identified: 1) Federal authorities, 

2) State health authorities, 3) Area health service agencies, 

4) Institutional, and 5) Functional and space. Levels (3) and (4) 

are shown sharing data and technical assistance resources. On the 

functional and space planning process the report stated (p.124) that it 

is not a relay race: 

" ... it is a team activity which requires an orderly framework 
to provide for overlapping activities and interaction between 
participants." 

On page 126 it advocated a more systematic approach to functional and 

space planning "to provide an essential framework for .an improvement of 

facilities to support health services". A warning was given that: -

"undue emphasis on space program standards (meaning 
accommodation schedules) whether based on previous experience 
or regulations ... will have limited life and consequently may 
contribute to inappropriate functional and space programming." 

The report went on: 

"Space should be a product of the activities to be performed 
within it and, in medical care in particular, these activities 
frequently change." 

Thus the report challenged a widely practised characteristic of many 

building planning procedures - ie the use of accommodation schedules 

as a starting point for design development. The problem is partly 

caused by the need to produce a building budget in the early stages of 

facility planning, and this budget is most easily derived from an estimate 

of building space requirements. The DHSS health building procedures in 

Britain initially recognised this danger and therefore related cost 
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allowances to units of function rather than space wherever this was 

practicable. The more recent Capricode 'cost and area guide' however 

emphasised building space as the primary determinant of building cost 

rather than the functions and activities which the building is to provide 

for. 

The CHI/SMP report went on to discuss the 'interlocking and cyclic 

nature of the functional and space planning process" (p .127). A 

diagram of this cyclic process of programming (briefing) and design 

is given below: 

function and 
space program 

/ 

define need 

j, 
define service program 

plan 
alternatives 

/ 
Fig 3.1 CHI/SMP planning process 

evaluation 

1 
implement 
facilities plan 

This explanation of the process emphasises the role of evaluation in 

analysing and revising alternative proposals before deciding on 

implementation. The statement "Needs to be met remain constant while 

function, space and physical feasibility are evaluated ... " is perhaps 

questionable. This would imply the inviolability of statements of 

need, whereas there may be occasions when evaluation of alternative 

design proposals suggests that a redefinition of the reed is required 

because the original statement was too hidebound by tradition. 
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The term 'function and space program' should of course be interpreted as 

, the brief' in British or Australian English rather than North American 

English. The above diagram thus emphasises the close link between 

briefing and evaluation with feedback forming part of the cyclic process. 

On p 128 of the CHI/SMP report it said that some architects/planners 

tend to rely on standard solutions, and that this tendency is a 

characteristic of inexperienced planners as well as some experienced 

ones. The report went on to emphasise the value of a rational approach 

in which the processes to be accommodated are first analysed before 

deciding on a space budget. Leading up to the 'facility concept plan' 

are a number of planning studies which are grouped under the tnree 

headings of functional, operational and physical concepts. These studies 

include work flow analysis, growth trends, interdepartmental relation

ships, workload statistics, operational philosophies, activity analysis, 

equipment, communications, engineering services, finishes, transport 

and staffing. No guidance was however given in the report on how these 

studies, or the data deriving from them, are to be ~sed in producing the 

facility concept plan. The report in fact stated "typically there is 

no order which regulates or organises the individual studies which are 

performed as part of the conceptual facility planning". 

The facility development process is summed up in the CHI/SMP report on 

p 140 in the form of a network (see fig 3.2). 



service program 

l 
r-----~ define process ~ - -7 

analyse workload 

l r I 
l J, 

define determine identify determine 
function as activity equipment staffing 
relationships procedures 

I I I 

I J J l I 
I 

operational space environmental I methods requirements criteria 

I I 
L functional operational physical - J 

concepts concepts concepts 

cost studies 

t 
design development 

Fig 3. 2 CHI/SMP facility development process 

The dotted lines leading back to 'define process' from 'functional 

concepts' and 'physical concepts' are presumably meant to indicate 

'feedback' although this is not explained in the report. 

A brief reference is made(on p 149)to provision for adaptability by 

reference to the need to separate the permanent' from the 'changeable'. 

elements of buildings,so as to provide for change in response to user 

needs,and to prolong useful life. 
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This is as far as the CHI/SMP report went in a rather wordy and 

inadequately illustrated report. Much of what it said would be fairly 

obvious to anyone who was familiar with the guidance on planning and 

design published by Dl!SS in the preceding years. 
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Another report by Building Systems Development and Stone, Marraccini & 

Patterson (1972) on a feasibility study for the Veterans' Administration 

Hospital Building System had earlier proposed an 'integrated building 

system procedure' for use in the Veterans' Administration hospital 

building program then under way. This procedure was arranged in 13 

• f; 

stages with strong emp~asis on feedba9k (_see appendix H ). 

Apart from the health facility planning procedures published by (or for) 

the US Government authorities, there have been a number of descriptions 

and explanations of health facility planning and design processes and 

procedures by organisations such as the American Hospital Association 

(1958, 1966) and Aspen Systems Corporation (1977). These descriptions 

were primarily aimed at planning consultants, architects and client 

organisations working on private hospital projects with or without 

financial assistance from government sources. 

The lengthy publication by Hardy & Lammers (1977) for Aspen Systems, 

for example, described_ 'the planning and design process' fo;r hospitals in 

terns of a rational decision-making process involving: 

"the testing of aiternative courses of action against facts, 
authoritative opinion, or the findings of research, in order 
to select the most feasible one." (quoted from Dewey 1933) 

A· sequence of rational decision making previously described by Hardy 

(1971)consisted of four steps or phases: 

1. diagnosing the problem and defining the mission, objective 
or goals 

2. determining and setting forth alternative courses of action 

3. analyzing and testing the relative feasibility of each 
alternative course of action 

4. selecting the most feasible plan. 
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The 'systems approach' to planningwasdescribed by Hardy & Lammers (opcit) 

in a diagram (see below in simplified form) in which alternative approaches 

to attaining objectives were evaluated: 

r constrints critria 

objectives "7 translation 4 analysis 7 selection~ synthesis~ output 

reso!ces ~ innovation J 1valuat-:' nei 
options project/ 

task 

.._ ___ .. feedback 

evaluate effects "------------' 

Fig 3.3 Hardy & Lanuner~ systems approach 

Three basic aspects of the systems approach wereemphasised by Hardy & 

Lammers: 1) a deliberate methodology, 2) problems are analysed as part 

of the total process (rather than individually), and 3) problem-solving 

is an interdisciplinary activity. Lack of a conscious definitive 

planning methodology was suggested as a cause of much poor planning, 

especially in respect of lack of coordination of the diverse individuals 

involved. No universal model of planning was put forward by Hardy & 

Lammers, but they suggested that: 

"derivations of either the rational decision-making process, 
the reflective thought process, and/or the systems arproach csn 
be.adapted to individual situations." (p.S) 

Hardy & Lammers' approach wasmainly directed at managing the planning, 

design and construction process within the constraints of time, cost 

and space. Despite the initial emphasis on the systems approach, on 

evaluation, and on team working, there was only brief discussion of 

these aspects. (See appendix H6 for activity network.) 
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Canadian developments in hospital planning have been mainly concentrated 

at provincial level with Ontario being more forward than other provinces 

in developing. a systematic approach to planning. In 1972 .. for example, a 

joint procedures and planning sub-committee of the Ontario Association of 

Architects and the Ontario Ministry of Health, Hospital Planning Branch, 

produced a Summary of Hospital Planning Process Approval Stages. 

typical project these stages were anticipated to be: 

For a 

stage A 
B 
C 
D 

Role Study (by planning consultants) 
Master Program (by planning consultants) 
Master Plan (by architect) 
Functional Program (by planning consultant including 

operational policies and procedures, workloads and 
space requirements. 

Stages A to D constitute the 'pre-design' phase! (A Feasibility Study 
might be carried out by the architect as part of the Master Plan.) 

stage E 
F 
G 
H 

Block Schematics (architect) 
Sketch Plans (architect) 
Working Drawings (architect) 
Tender, Contract and Construction (architect) 

The emphasis was mainly on the documentation to be produced for fWlding 

approval and for contract execution and cost control. No mention was 

made of options, evaluation or feedback. 

Subsequent developments in Canada have concentrated on realistic estimates 

of running cost consequences of planning and design proposals, particularly 

staffing. One interesting product of the Canadian hospital planning system 

was McMaster Medical Centre in Hamilton, Ontario by Craig, Zeidler, Strong 

(Zeidler 1976). The planning process adopted on this building allowed 

construction design to start concurrently with department design. 

Construction work on site was started within a year of con.r.encing the 

project, and the whole building was completed within an overall period 

of about four years from inception. It was one of the first major hospital 

building projects to employ the 'fast-track' process of planning and 

building (Hei bert 1972) . 
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A more recent publication from the Ontario Ministry of Health (1978) 

emphasised the need to evaluate alternative arrangements for space lay

out, systems and organisation. Criteria were suggested for evaluation 

such as functional effectiveness, ease of implementation, patient care 

safety standards and estimated total capital and operating costs "with 

particular emphasis on staffing requirements". There was no apparent 

mention of follow-up evaluation of effects, or of feedback to subsequent 

projects or to guidance. 
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3.4 AN AUSTRALIAN FACILITY PLANNING PROCEDURE 

In 1976 the Hospitals Facilities Services Branch (HFSB) of. the Australian 

Departments of Health and Construction proposed an Action Sequence for 

Health Facility Planning which was described as" 

"the sequence of activities necessary to develop an integrated 
planning procedure for the provision of any health facility.' 

The foreword to the descriptive document further explained its aim as 
to: 

"set out, step by step, a logical and ·orderly planning 
procedure •.• to ensure that a facility can be designed and 
built in the most efficient and economical way. 11 

The Action Sequence divides the health facility planning process 

firstly into seven stages: 

stage 1 
2 
3 
4 
5 
6 
7 

feasibility and initial briefing 
development briefing 
detail briefing 
documentation 
tendering 
construction and commissioning 
evaluation 

A secondary structure runs through this process which consists of four 

streams which relate to 'broad discipline areas' thus: 

stream A 
B 
C 
D 

policy and organisation 
design and construction 
staffing and equipping 
approval and authorisation 

Activities in streams A, Band Care to be completed for each stage 

before being approved and authorisation obtained to procede to the next 

stage. Interaction between A, Band C in stages 1 to 3 is regarded as 

essential, while in stages 4 to 6 it is not so necessary. In stage 7 

(evaluation) interaction varies according to the aim of the evaluation. 

Stage 1 of the sequence is preceded by 'the Proposal' in which the 

intention and scope of facilities for a project are defined. 



HFSB proposed a further dimension for the planning process in which 

there are eight levels: 

1. whole facility 
2. service categories 
3. service groups 
4. services 
5. activity groups 
6. activity spaces 
7. activities 
8. activity components 

3.2 4 

Levels 1 to 4 are combined in the initial brief, levels 4 to 6 in the 

development brief, and levels 6 to 8 in th~ detailed brief. Thus 

planning and decision making proceed progressively from higher levels to 

lower levels. A comprehensive and detailed hierarchical classification 

of health facility services and activities was proposed by HFSB (Australia 

1980) as the basis both for project documentation and for in-formation 

retrieval using Hospital Information File (HIF) code symbols (Australia 
. . 

1978), (see chapter 7 and appendix C ). 

The whole Facility Planning System (FPS)was later described by Kleist 

(1980) in a paper delivered at a seminar on Briefing for Health Facilities 

held at the University of New South Wales, Graduate School of the Built 

Environment. In this description the number of streams in the planning 

decision making process was increased to five, namely: 

1. Hospital Board 
2. Hospital Executive/Project Team 
3. Functional and Operational 
4. Design and Construction 
5. Staffing and Equipping 

Thus the 'Approval and Authorisation' stream in the 1976 version of the 

Action Sequence is replaced by two planning and decision making bodies. 

"The Final Approving Authority stands over and above these five streams." 

The 'Policy and Organisation' stream is renamed 'Functional and 

Operational' in the later version, presumably to reflect a wider range 

of interests. 



Kleist (1980) reported that the Action Sequence was· found: 

"difficult to use as a 'generic planning system' because the 
activity sequence and the activities themselves were-. 
unseparably related." 

3. 2 5 

Instead a 'planning system framework' was developed which was intended "to 

illustrate the sequence of activities only". A reproduction of the 

planning system framework appears below: 

stages outputs 

identify need statement of intent 
approval .J, 

I ~ 1 feasibility report 
approval .J, 

2 define project report 
approval J, 

3 design concept report 
approval ,!, 

4 detail design documentation 
approval ,1, 

5 tendering contract docs. 
approval· J, 

6 construct, commission ~ (facility) 
J, 

7 evaluate report 

Fig 3.4 HFSB Planning System framework 

The first 3 'stages' of the FPS are shown as the 'briefing phase' while 

'evaluation' is shown as stage 7. The process is essentially a linear 

one,although proposals and approvals are shown passing and returning 

through the five streams at each of the seven stages. 

While the Action Sequence as described in the 1976 version was relatively 

comprehensive and detailed it lacked coherence and logical developmental 

structure. Developments since then would appear to have remedied some 

of these omissions, but as yet there is little evidence available on how 

the Facility Planning System has performed on any particular project. 

The Australian federal Departments of Defence and Veterans Affairs' 

health buildings, being subject to central financial control, are the 

only spheres where the Facility planning system is applied, although the 
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west Australian and Tasmanian governments have collaborated with the 

federal Departments of Health and Construction in planning hospitals at 

The Lakes, Perth, and in Launceston. Some other state hospital projects 

have been selected for experimental development of the federal Facilities 

Planning System, but so far no feedback has been published on the results. 

One criticism of the FPS is that it is inconsistent in the concepts it 

uses for 'streams'. Dividing the original 'Approval and Authorisation' 

stream into the three bodies: Final Approving Autho~ity, Hospital Board/ 

Governing Body, and Hospital Executive Project Team,has resulted in the 

streams containing a mixture of both 'bodies' and 'aspects~ whereas these 

should (in the writer's opinion) be entirely separate concepts. A more 

valid basis for 'streaming' would appear to be: 

user functions and activities 
design 
construction and materials 
staffing 
equipment and supplies 
costs 
management 

The various bodies involved in planning approval etc~ could then be 

designated by the level at which they operate thus: 

national 
state 
regional 
hospital/institution 
Eroject 
department 

Thel976 Action Sequence version provided detailed guides on initial 

briefing in stage 1, development briefing in stage 2,and detail briefing 

in stage 3. Initial briefing includes establishing the project team, 

determining the scope of the whole project, deciding the facilities 

required, and considering interactions between major functions. This 

outline statement is then used as the basis for establishing design 

feasibility with regard to site selection, shape and size of buildings, 
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and communications and engineering systems. Staffing and equipment costs, 

and feasibility,are also established in outline at this stage, 

especially regarding opportunities to save on staff by substituting 

equipment. 

Development briefing is primarily concerned with establishing what 

activities are to be included in each department and their relative 

spatial disposition. Movement patterns for people and supplies are then· 

identified and operational policies for e~ch department are established. 

Activity spaces and activity units are determined for each activity group 

within each department. Preliminary design then proceeds with the 

refinement and finalisation of shape and building requirements for each 

departmental zone. Preliminary staffing and equipment schedules are then 

produced, together with refinement of departmental operational policies 

and the development of operational procedures. 

Stage 3 includes detailed development and coordination of data from each 

of the two previous stages and for each stream. Design of building 

components is settled and the methods of construction to be used are 

decided. Staffing and equipping requirements are estimated and then 

confinned prior to design documentation in stage 4, tendering in stage 

S, and construction and commissioning in stage 6. 

Stage 7, evaluation, includes determining the scope and organisation of 

proposed policy, building, staffing and equipment evaluation studies. 

Significantly no mention is made of any evaluation studies relating to 

user satisfaction or patients' opinions. Consumer reports are however 

included with time and motion studies in examples of information to be 

obtained for evaluation purposes. The main emphasis is on relating 

results in terms of functions, building and engineering system, staff 

ratios and equipment performance, to the intentions established in the 
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original brief. The "project specific action sequence" and "management 

procedures" are also included as potential topics for evaluation. 

The Australian Health Facility Planning System is potentially one of 

the most advanced systems for health facility planning yet developed, 

although much of it was derived from the British Harness Hospitals Project 

and its supporting Activity Data Base (ADB). The three facets of the FPS 

namely: stage, stream and level, are intended to make use of the Health 

Facilities Information File (HIF) in such a way that HIF data should be 

easily applicable to any project using FPS. Yet both in the UK and in 

Australia there seems to have been relatively poor acceptance by planners 

and designers of the 'big system' approach, partly because it remov~s 

a sense of individual achievement and participation from the planning/ 

design team, and partly because it is too complex and unwieldy to manage 

( Green 1974a, 1979b). 
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3,S PLANNING PROCEDURES IN NEW SOUTH WALES 

Following the development of planning procedures for hospital buildings 

in Britain in the 1960s the New South Wales Government Architect in 

conjunction with the (then) Hospitals Commission introduced a Planning 

Procedure for new public hospital buildings in New South Wales. This 

procedure was described in Hospital Building Guidance Note no 1 (NSW 

Hospitals Commission 1971). It had however been preceded by an earlier 

discussion document entitled Programming of Hospital Building Projects . 

(NSW Department of Public Works, Government Architect 1969). 

The NSW procedures particularly emphasised the importance and role- of 

project planning teams in defining requirements and in assessing the 

cost consequences of planning decisions. The Hospital Commi.ssion's 

role in providing information and in approving planning proposals was 

outlined. Project teams were adjured to draw up functional briefs as 

part of the Feasibility stage. The brief was to include a general 

schedule of accommodation for the whole hospital or department involved. 

The future organisation and operational policies of the hospital were also to 

be considered at this stage. In stage 3, Outline Proposals, the accomm

odation schedules were to be refined, the functions to be performed . 

studied in detail, traffic and work flow considered, equipment lists 

prepared, various outline solutions tried out and modified as necessary, 

and one general approach decided upon. This 'general approach' then 

fonned the basis for a cost plan and a submission to the Commission to 

proceed to stage 4. In stage 4, Scheme Design, the brief was to be 

completed in detail and after approval by the Commission was not to be 

altered. The project team w~s to. "approve the 'final brief' and accept 

NO changes after this point". 



The remainder of the stages 6 to 11 concerned tendering, construction 

and completion of the building. The purpose of stage 12, 'Feedback 

and Evaluation was: 

"To study the hospital buildings in use, ••• to evaluate the 
effectiveness of the planning and design decisions, (and) to 
record information about the planning, briefing, design, 
construction, cost and use of the hospital which will be used 
to help in planning future projects." 

To help give effect to the NSW Planning Procedures the Hospitals 

commission and the Public Works Department set up in 1970 a joint 

Hospital Building Research Group staffed by a hospital administrator, 

an architect, a nurse,and with part-time involvement of a doctor, an 
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engineer and a quantity surveyor. This group subsequently produced six 

design guides and reports on departmental design, construction and 

engineering aspects before being wound up in 1974. 

With an expanding program of hospital building being foreseen in 

consequence of the election of a Federal Labor government in 1972, the 

NSW Health Commission and Government Architects Branch set up in 1974 a 

Joint Working Party to produce Health Building Guidelines on a wide 

variety of aspects including cost and area standards, planning of 

departments, room layouts, construction, engineering and equipment 

details. The Guidelines were intended to set standards and to provide 

feedback from exp~rience of previous projects. It was however not 

always clear in practice whether they were intended to be mandatory or 

advisory. 

Prior to the demise of the Hospital Building Research Group in 1974, 

proposals were developed by the Health Commission and the Public Works 

Department to establish an advisory organisation on the lines of the 

King's Fund Centre in London and the Scottish Hospital Centre in 



Edinburgh. As a result the NSW Hospitals Planning Advisory Centre 

was established in 1973, being mainly funded by the Health Commission 

and staffed by a manager from the Commission, an architec~ from the 

Government Architect's Branch, a nurse from the Commission, and with 

other specialists as required. 

3. 3 l 

The NSW Hospital Planning Advisory Centre (subsequently known as HOSPLAN) 

was intended to carry out research on behalf of the Health Commission, 

provide advice to individual hospitals, produce its own series of guidance 

notes, hold seminars, and provide a library and information retrieval 

service on all aspects of hospital planning and design. It was also made 

responsible for providing planning project managers·for a number of 

hospital building projects. HOSPLAN's guidance publications on topics 

such as Fire Safety, Medical Gases, Signposting, Ward Planning etc. 

were intended to "be integrated with and related to the planning process 

adopted by the Health Commission". In addition:· 

"the Centre's continuing involvement with current building 
projects would allow Hosplan Notes to be evaluated and 
supplemented as necessary." (NSW Hospital Planning Advisory 
Centre 1977, inside front cover) 

At about the time that HOSPLAN was established the Health Commission 

decided to review its planning procedures and in particular formally to 

establish its role as 'the client' for all capital works projects. This 

review was presented in a draft submission for discussion within the 

Commission in 1975. The aim of the review was "to produce an overview of 

planning procedures (to) satisfy the following criteria": 

"1. A system of planning whereby the parts are related in a 
whole (sic). 

2. The use, to the fullest extent, of planning documents 
which have been produced by the Health Commission viz: 

Health Building Guidelines 
A Guide to the Preparation of Development Briefs 
Briefs of Major Hospital Projects - Operational Policies 
Evaluation of Hospital Buildings. 



3. A system to which projects already in the planning and 
design process can be related. 

4. Consistent with the philosophy of regionalisation. 

S. Consistent with the administrative structures which 
already exist and avoid the need for additional staff. 

6. Anticipate the convening of the Inter-Bureau Review 
Committee (capital works)." 

The method of reviewing the procedures was 1) to determine the stages 

of plan~ing and approvals~ 2) to establish the flow of information at 

each stage, 3) to state the objectives of each stage, and 4) to 

describe the activities involved and the personnel likely to undertake 

each stage. 

3. 3 2 

A major feature of the review was to differentiate between 'acceptance' 

and 'authorisation' as the two aspects of 'approval' at any stage. 

Acceptance was defined as agreeing that a plan confonned to the 

Commission's established policies; authorisation was conditional on 

availability of funds and the priority of the project. 

The planning procedures proposed in the review report consisted of 

eight stages: 

1. Regional Planning 
2. Feasibility (including prepare primary brief) 
3. Outline Proposals (including prepare development brief) 
4. Sketch Plans 
S. Tender Documentation 
6. Tender Procedur.es 
7. Construction 
8. Commissioning (including procedure manuals, evaluation study 

and feedback to data base) 

A concluding comm~nt stated: 

"The final stage of the design and construction process 
should ensure that there is feedback to the data base 
available for all new proposals." 
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In a detailed description of activities at each stage the review report 

specified activities for stage 3 as: 

1. prepare operational policies 
2. consider 'Brief for Major Hospital Projects-Operational 

Policies' and 'Guide to the Preparation of Development 
Briefs' (documents prepared by the Commission) 

3. prepare schedules of accommodation and a schedule of 
engineering services 

4. consider the Health Building Guidelines 
5. prepare outline solutions 
6. evaluate and adopt one solution 
7. estimate the provisional cost limit 
8. prepare a design and construction program 
9. assess possiblities for phased development 

No guidance was given on how the briefs, operational policies or 

guidelines were to be used in the evaluation of the outline solutions, 

or how decisions were to be made on selection of a preferred solution. 

'Evaluation of the building in use' was included as a commissioning 

activity to be carried out by the Commissioning Team and the staff of 

the hospital. Evaluation results were to be documented and fed back to 

Head Office. A fold-out chart of the planning procedures explained the 

process in terms of infonnation inputs and outputs at each of t_he eight 

stages. 

Apart from some developments at Regional level in NSW (see next section) 

nothing else of consequence to this thesis happened until June 1980 when 

the Health Commission Head Office presented a long-heralded document 

entitled "The Process of Planning Health Care Facilities". This document 

specified seven stages of the planning process and placed increased 

responsibility on Regional Offices for planning and procurement of health 

care facilities. Individual hospitals could however become .the client 

"under certain circumstances" (unspecified). The seven planning stages 

were described in terms of a cycle rather than a linear process, 

influenced perhaps by the British DHSS's Annual Planning Cycle (see 

Dunnell 1976). The Health Commission Head Office was shown as the 
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pivot of the cycle, approval being given at each of stages 1 to 3, while 

the Regional Office was to be made responsible for work at stages 4 to 

6. The results of evaluation at stage 7 were to be fed back to Head 

Office to serve as inputs to stage 1 on subsequent projects. 

1. Regional 7. Evaluation 6. Construction and 
Strategies 

K,, '1' 
Commissioning 

1 ........ I T ........ 
.J,, '-

~ HEALTH s. Tender Action 

2. Functional -~ COMMISSION 

r 
-

Briefing ~- 1". 
I 

~ 
) 3. Operational 4. Regional Project 

Planning Planning 

Fig 3. 5 NSW Health Commission, Facility Planning Process (1981) 

The intention of the new procedures was to eliminate unnecessary delays, 

and an organisation chart was shown wherein a Conjoint Planning Group 

acted as a link between the Health Commission Head Office, the Regional 

Office, and the Regional Planning and Development Committee. The Project 

Planning Team was to be responsible to the Planning and Development 

Committee, both of which included representation from the hospital or 

institution involved: 

Head Office ~<---~> Regional Office 

~ ~ t 
Conjoint Regional Planning 
Planning ~ & Development ~<---)T 
Group Committee 

t 
Project Planning 
Team 

Professional 
Consultants ---~) Project Design 

Team 

Hospital/ 
Institution 

Fig 3.6 NSW Health Commission, Planning Organisation Structure 
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The 1980 procedures document also explained in some detail what is to 

be included in a 'functional brief', viz the organisation and membership 

of the Regional Planning & Development Committee together with an 

Introduction describing the historical, geographical,dernographic and 

health service context of the project; justification for provision of 

new services required,together with a full list of the kinds of 

facilities to be provided (the sample list of 46 items ranged from 

Accident and Emergency Services to Cleaning Services, and from Medical 

Gas Services to Kiosk); general design requirements and environmental 

factors; and statistical information on staffing, population, utilisation 

and demand. The functional brief should end with 'recommendations and 

priorities' as directives to the design team. 

Stage 3, Operational Planning, included Design Briefing· which should 

specify the following (condensed from original): 

1. References to information sources 
2. Description of facilities to be included and departmental 

operational policies 
3. General design requirements and environment factors 
4. Room data, including engineering services and equipment 
5. Primary engineering services systems 
6. Cost check against estimate 

The Schematic Design section of stage 3 was to include an evaluation and 

comment on the brief, preliminary design drawings, and a review of design 

proposals based on consultants' advice and briefing data. 

At a 'workshop' organised by the Western Metropolitan Region of the NSW 

Health Commission on 24 May 1981 the new Procedures were described by some 

of its authors. Following review sessions by the thirty or so participants 

at the workshop, suggestions were made that the new procedures should be 

simplified and give more attention to evaluation and user participation. 



6 PLANNING PROCEDURES AT REGIONAL LEVEL IN NEW SOUTH WALES 3, 

With the need for an expanding program of hospital development in the 

western Metropolitan Region of Sydney, the Health Commission of NSW 

authorised in 1974 a comprehensive and detailed review of hospital 

planning needs and proposals for the region for the ensuing decade. 
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Two preliminary reports for discussion were published in December 1975, 

one on 'Planning hospitals for the west of Sydney', and the other 'A 

handbook for project teams (on) developing hospitals for the west of 

Sydney'. 

The former report was concerned primarily with the types of hospital 

services and facilities to be provided over the ensuing ten years; the 

latter was a more detailed study of how the plan could be implemented. 

It included a detailed description of "a Management Information and 

Evaluation System (MIES) for the briefing, design, docwnentation and 

construction of regional projects". The aim was to explain to project 

teams the "procedures appropriate to designing a project, and (the) 

methods, checks and procedures involved in constructing and commissioning 

a facility" (pl). The system of 'Hospital Planning Units' (HPUs) was used 

in providing information on the content, floor areas and costs of projects 

and this was set out in detail to the nearest bed, square metre and $100 cost 

increment. 

The basis of project team organisation roles and relationships was then 

described together with the MIES procedure stages and the proposed method 

of briefing design teams. The Introduction emphasised that the standard 

range of procedures and the HPUs should be adopted "so that comparisons 

between projects (could) be made" and their value for money assessed. 
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Briefing was described in tenns of three types of brief - 1. Development 

Briefs, 2A. Planning Unit Briefs and 2B.Technical Briefs, and 3. Room 

Data Sheets. The Development Brief was described as a 'perfonnance 

specification' and it was intended that the three stage briefing process 

should avoid the delays caused with traditional briefing methods. 

"The brief must be a neutral document ... rather than a 
description of a favourite built solution." (p99) 

On briefing generally the handbook said "all briefs are to be referenced 

and stored for feedback purposes" (p104). 

The MIES procedure stages 1 to 8 were then set out in tabular fonn and 

each stage described separately in terms of inputs, procedures, drawings 

and models, reporting and approval. Alternative sequences were indicated 

for sequential design (traditional) or concurrent design (fast-track). 

The MIES procedure was based on the 12 planning stages then used by the 

Health Commission, but amended to have "the minimum number of separate 

stages to ensure good project rnanagement"(p107). 

Two sections in the handbook dealt with evaluation: Section 11 was on 

evaluating existing hospitals, while Section 14 dealt with evaluation of 

detail design drawings under two headings - planning evaluation and cost 

evaluation. The HPUs and the Health Commission Guidelines were the 

standards against which proposals were to be evaluated. Emphasis was 

placed on the need to evaluate design options for their cost implications 

aI1d "to ensure that excesses in one area do not cause defficiencies in 

another". The last stage in the procedure was 'Feedback and Evaluation' 

but no further guidance was given on what it contained or who was to do 

it. The handbook made no reference to consumer participation in planning 

or design, and no mention was made of the need to consider priorities or 

user satisfaction from the patients' viewpoint. 
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At about the time that work was proceeding on the two planning and develop

ment reports for the Western Metropolitan Health Region there was consider

able activity on the planning for the new Westmead Teaching Hospital to be 

built in the Region. This project, which originally started in 1967 with 

a budget of about $SOM for a 1,400 bed hospital, had run into difficulties 

in 1974 with a likely building cost of around $2SOM and the decision was 

made to start again with a new planning team and a new design. Accordingly 

the British hospital planning consultants Llewelyn Davies, Weeks, 

Forestier-Walker & Bor were brought in to compile a Functional Brief 

which was presented in April 1975. 

For the planning of Westmead Hospital the Sydney office of Llewelyn 

Davies, Kinhill (LDK) in conjunction with the NSW Health Commission and 

Public Works Department adopted a twelve stage planning process: 

1. Outline brief 
2. Development plan 
3. Detailed brief 
4. Department plans 
5. Room data and main equipment 
6. Design development 
7. Production information 
8. Bills of Quantities 
9. Tender 
10. Construction contract 
11. Commissioning 
12. Evaluation 

This process differed somewhat from the 12 stage RIBA Plan of Work then 

used by the NSW Health Commission as the basis for its planning procedures, 

although stages 6 to 10 of LDK's process were almost identical to RIBA 

stages E to K. LDK's process was based on Llewelyn Davies & Weeks' 

international experience of planning hospitals elsewhere in Australia and 

in several overseas countries. It also depended on using design data from 

several previous projects including the new Flinders Medical Centre in 

Australia on which Llewelyn Davies' firm had acted as planning and design 

consultants. 
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3, 7 RATIONAL PLANNING FOR HEALTII FACILITIES 

The above selection of planning procedures advocated or qsed by various 

authorities in different parts of the world suggests that there is little 

agreement on what constitutes a good procedure for the planning and 

design of health facilities. Some of the earlier procedures for example 

gave greater emphasis to briefing, evaluation and feedback than some of 

the later ones. The planning 'processes' adopted on individual projects 

by their project planning teams may in fact bear little_ resemblance to 

the decision making processes assumed in the 'procedures'. Nevertheless 

the existence of the procedures,in specifying the information to be 

submitted to the approval authorities, inevitably influences the way 

the planning and design process is conducted on those projects subject 

to the control of funding authorities. 

There are clearly dangers in relying too much on a decision making 

process in which an error in the early phases can upset the validity 

of later decisions, and thus precipitate a subsequent disaster. Either 

the decision making process must allow for such errors, and for changes 

in the data due to changing circumstances, or the decisions must be 

adhered to and the resulting facility design must allow for changes to 

be made and errors to be corrected. 

None of the planning processes and procedures so.far examined appear 

sufficiently to acknowledge the 'certainty of uncertainty'. The require

ments of cost control procedures often force an undue degree of precision 

on many planning and design processes with the consequence that the 

facility design constrains the way it is used rather than 'form following 

function'. 



Lack of recognition of the close and continuing interactiou between 

function and form in planning and design would appear to be the cause 

of the failure of many planning and design methods to ach1eve their 

objectives (Jones 1981). Development of more responsive means of 

evaluation feedback could possibly help to correct this potentially 

wasteful and damaging situation. But perhaps the first two steps in 

this direction are 1) evaluate the economic. and social effects of 

present methods, and l) demonstrate by examples what could be achieved 

with a more responsive and rational planning process which followed 

well-established cybernetic principles. 
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Perhaps more significant than any other finding, in this admittedly brief 

and selective survey of health facility planning and design processes and 

procedures, has been lack of evidence that any of the more recently 

developed planning and design procedures have been based on systematic 

comparative evaluation of the earlier procedures. If this is so, it may 

either be ar~ueJ that it doesn't matter what procedure is used so long as 

it 'works well enough' and facilitates effective communication between 

the parties and people involved; or that it does matter how procedures 

work in practice because they influence how people think, organise their 

information and make decisions. If the decisions do not produce the 

intended results, then either 1) the data may have been wrong, or 

2) the decisions did not use the data appropriately, or 3) the procedures 

used caused people to make unsuitable decisions. A fourth, and perhaps 

more important conjecture, is that the 'information systems' used by the 

people operating the procedures did not adequately reflect their various 

interests, nor the rationale of various types of thinking processes, nor 

the state of knowledge in the relevant subject fields. 
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BRIEFING POR DESIGN - Synopsis 

Toe chapter sets out some of the reasons why particular methods of 

briefing have been adopted and discusses their merits. The purposes 

of briefing are first defined, after which problems of briefing in a 

number of projects are described. 

4. 1 

The third section describes a number of approaches to briefing, based 

mainly on the literature. Several briefing methods for building design 

are then reviewed, using both British and American sources. A 

comparison is made between methods of briefing which are separate from 

designing, and those which are integral. with it. 

Section five discusses briefing methods for hospital buildings, using 

South African, British and Australian health authorities' recommendations 

as examples. 

A briefing method for health centres is then described. This method 

was based largely on the results of evaluating health centres in use, 

and is an example of feedback from 'effects' to 'needs'. 

Section seven describes the approach adopted in a selection of guide

lines on health facility design. Ward design guidance is used to 

illustrate the range of formats used in presenting information for 

briefing. 

The final section discusses the issue of whether briefing and design 

are separate processes, or are merely different phases of problem 

solving. The possibility of a 'general' approach to briefing is 

considered. 



4.2 

4.1 ~URPOSES OF BRIEFING 

The word 'brief' is derived from the Latin 'brevis' meaning short or 

concise, and the dictionary definition includes "a short statement of 

any kind". Many briefs are however anything but short. For a large 

and complex building such as a major hospital with many aspects to 

consider, it may be considered desirable to produce a voluminous brief 

which sets down everything in minute detail. There is however little 

apparent relationship between length and degree of detail of a brief, 

the size of facility for which it was produced, or the degree of 

success of the project. 

Two contrasting descriptions are given below which seek to explain the 

purpose and nature of briefing for design. Neither description was 

related specifically to health facility design, although the second 

is more relevant to complex buildings such as hospitals: 

1. "Any serious attempt to make the environment work must 
begin with a statement of user needs .... Before starting 
to design a building, the designer must define its purpose 
in detail. This detailed definition of purpose, goals, 
requirements or needs can then be used as a checklist. 
A proposed design can then be evaluated by checking it 
against the check list." (Alexander & Poyner 1968 p 309) 

2. "The briefing procedure, by which the designer collects 
information as to the client's requirements and policy, 
involves in principle an iterative communication process 
in which the client describes his requirements and his 
own constraints to the designer, who in turn submits 
proposed solutions to the client for decision. 

It is essential that full information is obtained in a way 
that can reveal the ftmctional and cost implications of 
every decision. It is also desirable, so far as possible, 
that the resulting brief is in a format suitable for input 
to the subsequent design programs, including those of 
consultants and other specialists." (Great Britain DOE 1971 
p 18 para 4.7.3) 

Briefing therefore is the process of collecting, analysing and 

presenting requirements of a design and about the conditions for its 

realisation. (In North America it_ is called 'functional programming~) 



4.3 

Briefs are prepared for a variety of purposes, and in varying degrees of 

detail and kinds of format. The following are the principal purposes 

for which briefing has been undertaken in health facility projects: 

1. to establish a case for provision of a new facility 

2. to justify allocation of ftmds to a project 

3. to state the basis for considering alternative courses 
of action, eg to rebuild or renovate 

4. to explain the functions to be provided so that 
estimates of space needs and costs can be made· 

5. to list the departments and rooms in a proposed building 
-so that its feasibility' within predetermined cost 
constraints can be established 

6. to provide a basis for determining operational and 
design policies 

7. to explain the ftmctional requirements so that a suitable 
design can be developed 

8. to establish objectives and criteria as a basis for 
evaluation of design proposals 

9. to establish the operational policies and staffing 
implications for estimates of operating costs 

Not all these purposes are necessarily followed in the briefing for a 

particular project. Some projects may indeed proceed without any 

formal brief being prepared or submitted. Briefing on most well

planned projects will however encompass a majority of the purposes 

How briefing is conducted on any particular project will be a matter 

for the planning team or the planning team leader to decide. The 

project funding authority may however stipulate the form in which 

information on requirements and proposals is to be presented for 

approval. This will inevitably influence the way in which information 

on user requirements is obtained and analysed by a planning team. 

Examples of selected briefing procedures and check lists are included 

in appendix B. 
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4. 2 PROBLEMS OF BRIEF ING 

Briefing is primarily concerned with the set of problems for which a 

planning team is responsible for finding solutions. There are however 

many ways of briefing depending on whether they are orientated more 

towards defining problems or describing solutions. 

A brief which defines problems and needs may be called a 'functional 

brief' if it explains what functions may occur in a facility. A 'design 

brief' on the other hand describes the kind of design which can accommo

date the functions. A 'planning brief' may embrace both functional and 

design aspects; or it may describe how a project is to be planned, 

ie the decision processes to be followed. 

The solution orientated approach to briefing may work if one can match 

the needs and situation being planned for sufficiently closely to the 

needs and situation that were met by a previous solution, and then 

copying that solution as closely as possible. But if the needs or 

situation differ from those of the previous solution then the nature 

and extent of the differences must be defined. It may be possible to 

modify a previous solution to match the perceived differences, but 

this implies producing a different solution to a different problem. 

Changing the emphasis still further comes increasingly nearer a 

problem orientated approach to briefing and design. 

The problem orientated approach is more concerned with aims and 

objectives than with possibilities or 'products', ie with activities 

and functions rather than with equipment, rooms or departments. Yet 

many people, if asked to state functional requirements of an activity 

such as writing,will specify 'a desk' rather than describe how they 

wish to write and the conditions required for writing. 
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The writer's interest in briefing was originally aroused by the 

opportunity to work in the architect's office of a London teaching 

hospital. One of our tasks was to collect information on user require

ments by interviewing hospital staff in their working environments, and 

by observing what went on in various departments of the hospital. All 

this was carefully noted down with the help of checklists developed for 

the purpose (see appendix B1 . Layouts of existing buildings, rooms and 

equipment were drawn up on squared paper and filed for reference. Using 

these data as a guide, sketch designs of new departments were developed~ 

partly by attempting to improve on the old designs and eliminate obvious 

problems, and partly by seeking new ideas. 

Schedules of accommodation were then prepared from these sketch designs. 

The schedules were later submitted to the Ministry of Health for approval 

to proceed to the next stage - preparation of sketch plans! Only parts 

of the designs were built however, the rest were scrapped along with 

the briefing information when the hospital Governors decided to change 

architects and start planning again for the third time in ten years. 

The next job was in a private firm of architects who were planning a 

totally new district general hospital. As no hospital staff had yet 

been appointed, the main user requirement input was from Regional 

Hospital Board and Hospital Management Committee specialist medical 

consultants appointed to look after the new hospital's interests. A 

firm of hospital planning consultants also provided expert advice as a 

result of their earlier experience investigating functions and design 

of hospitals. 
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Draft sketch plans of the hospital and of each department were evolved 

with the help of the planning consultants. Once these plans were 

approved in principle each room was separately identified and a list of 

questions drawn up concerning its use, population, equipment, finishes, 

• 2. 
fittings and services (see appendix B.). No design or operational 

policies were however stated or written down as a basis for design. 

Opinions were then sought on what the design should be like and the 

ideas incorporated as planning progressed. Some aspects, such as 

storage equipment, were investigated in detail,. the aim being to 

develop ·general purpose systems which would fit a variety of users. 

Some ideas were developed by visiting other hospitals and talking to 

the'users. There was little published guidance except the 1955 Report 

of the Nuffield Investigation Team, some of whom were acting as 

planning consultants. Other hospital projects in the architects' 

office also provided a basis for comparison. 

The next job was in the Ministry of Health Architects' Branch investig

ating deep-planned ward design (Great Britain MoH 1965). This study 

was carried out by a multi-professional team including two nurses, two 

doctors, two architects, two engineers, a quantity surveyor, and a work 

study officer. A number of different ward design ideas were explored 

and a comparative evaluation made of six basic layout types, all serving 

the same functions and with similar standards of accommodation. As 

the nurses and doctors involved in the study disagreed on some of the 

functional requirements it was necessary to design a general purpose 

ward which could accommodate their preferences without undue compromise. 

Factors affecting efficiency were compared, but the effects which could 

actually be measured were few (see appendix B3). 



Toe ward design study later evolved into a study of whole hospital 

design. Using earlier experience of planning several hospitals and 

departments, the planning team began investigating how to redevelop a 

new hospital in several phases on a existing site, thus allowing the 

existing hospital to continue functioning during building work. 
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Toe methods of briefing and design used on this project have been fully 

explained elsewhere (eg Holroyd 1968, Green et al 1971, Keep 1972; see 

also chapter 9 and appendix B~. The main innovations in the project 

were: 

1. to involve staff at all levels in discussions 

on requirements and policies 

2. to focus on functions, such as inpatient care and 

catering, as the main topics of enquiry 

3. to establish a standard sequence of asking 

questions about problems, needs and possibilities, 

and to keep a detailed, classified and cross-indexed 

record of all discussions· held 

4. to produce a general 'design idea' for the whole 

hospital and for each department within which 

operational policies could be tested and developed 

S. to translate descriptions of ideal sequences of 

functions and activities into 'functional diagrams' 

which would form the basis of operational procedures 

and commissioning manuals 



6. to use the functional diagrams as a means of testing 

the design proposals in detail and to develop )?b 

descriptions 

7. to make mock-ups of all key rooms and to simulate 

their use with the help of hospital staff prior to 

finalising construction drawings 

8. to design the building structure and engineering 

services so that room layouts could be altered 

without unduly disrupting design, construction or 

operation. 

4.8 

The building which resulted from this approach formed the basis for a 

number of other management, design and construction developments, but 

the detailed briefing methods have not been repeated, so far as is 

known. The briefing process was curtailed in some departments with the 

result that they were less thoroughly planned. The relative success of 

areas where user requirements were more thoroughly investigated appears 

to justify the detailed briefing methods used (see chapter 9). 

The main benefit of the foregoing experience has been in research and 

teaching. The main conclusion is that there is still a communication 

gap between users and designers which needs to be bridged. Briefing 

methods intended to improve the 'fit' between function and design do 

not appear to have answered the problem. 
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4 .3 APPROACHES TO BRIEFING 

Growing interest among many architects and designers in.systematic 

design methods during the later 1950s and early 1960s resulted in a 

variety of techniques being developed for component parts of the design 

process (University of Aston 1965). Some of these techniques tended 

to focus on spaces and equipment,while others concentrated on functions 

and activities as the main aspects for analysis and decision. Most of 

the techniques nevertheless aimed to produce design data related to 

user requirements rather than to state the problems which the design 

was meant to help solve (Cowan & Goodman 1960, Great Britain MPBW 1966). 

Failure by designers to produce designs which meet human and functional 

requirements has often been blamed on lack of understanding of the 

requirements by both users and designers (Norton 1970, Sommer 1972, 

Hughes 1981). The statement of 'user requirements' by the 'client' 

in a definitive written brief is rarely a satisfactory means of 

providing clients' instructions to an architect. This is especially 

true in large and complex problems, such as hospital design, where 

many user professions are involved, and where few if any users have 

had previous briefing or planning experience (Dudley 1970, Quarry 1973, 

Lundeberg 1977). 

Two main approaches to briefing for design are apparent. In one the 

'client' instructs the designer what sort of building to provide. In 

the other approach the designer takes the initiative and investigates 

the 'clients' needs putting forward ideas for exploration by discussion 

or simulation. Briefing in most planning projects comes somewhere 

between these two approaches. The approach adopted in any particular 
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situation will depend not only on the knowledge and experience of the 

people concerned, but also on the degree to which the P!Oject is 

breaking new ground. 

Using 'off-the-peg' designs may do away with briefing altogether in 

theory, but a wise client will try to ensure that available ready-made 

solutions match the project's particular needs and problems, A danger 

is that standardised solutions can inhibit progress, but to go through 

the same detailed investigation and design process on each new building 

project is clearly tmnecessary and wasteful. Development of new ideas, 

and of better solutions to old proble~s, often depends on testing 

several different ideas for design solutions, first in theory and then 

in practice. 

'Briefing' is often regarded solely as the investigation process 

preceding the production of a document called The Brief. Briefing is 

however better regarded as a continuing process of interchange and 

exploration of ideas and policies between users and designers. Looked 

at in this way it becomes a learning process which may not need to be 

recorded in detail, so long as nnderstanding is achieved between the 

people involved (Markus 1970). 

Planners sometimes put forward provocative ideas to get people's minds 

working creatively. These ideas may however be taken too literally 

and are therefore condemned outright as being impracticable. Useful 

innovations and improvements may nevertheless be developed by this 

approach (Page 1971). 
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While users' experience is often helpful in briefing, it needs to be 

leavened by 'common sense' plus creative thinking. This is likely to 

be easier to achieve in informal discussions rather than at formal 

meetings or by questionnaire surveys. Getting heads of departments to 

produce planning briefs tends to lead to tailor-made designs which 

become outdated. On the other hand seeking views of department users 

individually results in conflicts of opinion (Dudley 1970). Getting 

several users to discuss needs and ideas together with designers can 

sometimes present a totally new outlook (Macdonald et al 1981). 

Discussion of conflicting views in public does not necessarily remove 

conflicts of opinion, but it can help to explain the reasons for 

different viewpoints. A solution may then be more easily found which 

satisfies everybody. If designers discuss functional needs and design 

ideas with the users, both parties may better understand what design 

is capable of achieving. If a designer participates throughout the 

briefing process, he or she can advise on the information needed in 

order to produce a satisfactory design. The designer can also 

contribute ideas from a different and perhaps more objective viewpoint 

than that of users who tend to think only of their particular needs 

rather than the needs of all users (Friedman 1972). 

Briefing ideally involves discussion by both users and designers of 

how things may function as well as the physical facilities needed for 

efficient operation. Often however a client merely produces lists of 

rooms for each department. The designer then attempts to arrange the 

rooms to fit a preconceived building shape and structure. Many faults 

of hospitals in use are attributed to this approach to briefing (Heath & 

Green 1976). 
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Another tendency is for clients to attempt to do the designing. 

Alternatively the designer may try to influence the client's operational 

policies. While both approaches may help to open up new possibilities, 

they do not use the special skills of each to best advantage. Clients 

should know how to rllll their own departments or services, designers 

should be able to design facilities to· meet their users' needs. 

An inter-active briefing discussion seldom occurs however. Either no 

one represents the user, and the designer tries to imagine how a 

facility may be used; or else there are several users who cannot agree 

what they want to do, or how they want to do it. In health facility 

planning the real users are seldom represented in briefing discussions. 

There may be at least two or three different types of professional 

interests involved in stating user requirements for any one department, 

each professional representative tending to interpret 'consumer'needs 

in their own way. A cornrnllllity representative or a sociologist may 

occasionally be co-opted to advise the team, or to be a full-time 

member (Jefford 1967). Whatever method is adopted it is desirable to 

solicit public opinion and to get active participation from local 

comsumer groups in deciding operational aims and policies and in 

commenting on proposals 04eier 1978, Sandercock 1975). 

A problem with defining 'user requirements' in 'The Brief' is that the 

'client' is often an amorphous body of people with vague and conflicting 

views on needs. The result is that no clear agreed concept of user 

requirements is possible. As Peter & Hull (1969) put it: 

"The Edifice Complex tends to afflict philanthropists 
wishing to improve education, health services, or religious 
instruction. They consult experts in these fields and discover 
so many at their respective levels of incompetence that 
formulation of a positive programme is impossible. The only 
thing they agree on is to have a new building." (P 107). 
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4 .4 BRIEFING METHODS 

'Briefing', as compared with 'evaluation' and 'information feedback', 

has received relatively little attention in the literature. Much of 

what has been written concerns lack of an accepted methodology and the 

need to improve this aspect of planning and design (Conway 1975,Wade 1977). 

Briefs take a bewildering variety of forms. A comparison of hospital 

'development briefs' shows little similarity in sequence or format 

(see appendix 85). Yet the documents were produced for the- same 

basic purpose and they share much information in common. It has been 

suggested that a standard approach be adopted both for collecting and 

for arranging information in a brief; on the other hand many people 

reject such 'guidance' as too authoritarian. 

Guidance on briefing may aim either to help a planning team to develop 

its own method or to impose a standard method, In either case the 

method will be influenced by the team's approach to planning; ie whether 

it is democratic and participative, or authoritarian and dictatorial. 

One of the early conferences to explore the wider.issues involved in 

briefing for design was entitled 'Building for People' and was 

sponsored by the Ministry of Public Buildings & Works (MP'.BW) in 1965 

(Architects' Journal 1965). Ian Moore, of the MPBW Development Group, 

used the opportunity to describe the Activity Data Method (ADM) then 

being used on several military building projects being designed by the 

MPBW. Moore condemned the traditional approach to briefing in which 

a schedule of accommodation is.the-first step because it 'generated 

a presupposed solution'. ADM on the other hand supplied the designer 
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with information about activities so that choices could be made on how 

they could best be grouped, and thus a building form was developed 

which housed the activities in an optimal relationship. 

Information on environmental requirements of each activity was also 

recorded in ADM, together with any special equipment or services 

essential to the activity. Association charts were used to indicate 

traffic flow of people and goods between activities, and whether the 

conditions required for their performance were compatible or 

incompatible. 

It was pointed out that one important benefit of ADM, or any other 

design method that focused on functions, was that the client was 

'caused to think in great detail about his activities and -methods'. 

This caused him to appreciate present faults which were used to help 

define desirable conditions. Analysis of activities was preferable to 

simply recording activities which only tended to perpetuate them. 

A review in the Architects' Journal (1966) suggested that there 

were two difficulties with ADM, 1) it did not identify all the 

activities which the client organisation was likely to indulge in, 

and 2) it did not show how activities were related to one.another 

organisationally and spatially. 

In the year following the 'Building for People' Conference, Robert 

Gutman,a sociologist on sabbatical at University College, London, 

identified four problems in'Briefing and the design process in architec

ture' at a talk he gave to the British Sociological Association Design 

Group (Scher 1966). These problems were: 



1. the need for continual revision of briefing 
infonnation 

2. lack of responsibility by clients in defining their 
req ui remen ts · 

3. clients' needs as expressed in a brief do not truly 
represent needs of the real users 

4. architects and designers are nnclear what infonnation 
they need to obtain in a brief· 

Architectural education apparently was not much help in this respect 
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as theory and practice differed markedly (Scher op cit). The logical 

design methods described in Archer's Systematic Method for Designers 

(1965) or Alexander's Notes on the Synthesis of Form (1964) were rarely 

if ever followed, either in the office or in the studios of design 

schools. Despite this, many textbooks and design guides have described 

briefing and data analysis as though they were amenable to a 'cookbook' 

approach in which there was an ideal sequence of asking questions, 

recording answers, putting the data thus acquired together, and making 

a good decision. 

In practice architects and designers tended to focus on ideas rather 

than data, on design concepts rather than user requirements. Previous 

solutions were sought which appeared to fit the outline requirements. 

One solution was provisionally selected and this then formed the.basis 

for the collection of further information on requirements. At least 

this was how Gutman saw it from a sociological viewpoint (Scher op cit). 

In 1969 the American Institute of Architects published a guide on 

Architectural Programming in its Emerging Techniques series. This 

70 page book by Evans and Wheeler consisted mainly of examples of forms, 

checklists and diagrams which were used by a number of architectural 

firms for collecting information on requirements, or analysing data for 

design. The introductory section by Evans listed four parts of the 

preliminary programming (briefing) process: 



1. client philosophy and objectives 

2. functional and organisational relationships 

3. facility space requirements eg activities, 
equipment, traffic etc. 

4. commercial, economic and staffing implications. 

This stage was followed by consideration of a number of detailed 

aspects such as: 

site development and details 

description of occupants 

location and interrelation of spaces 

functional requirements 

flexibility and growth 

priority of needs 

restrictions and limitations 

budget 
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No two architectural firms seemed to tackle the task of 'programming' 

in the same way and there were different opinions on what it should 

include. However the guide attempted to describe some of the problems 

often encountered,such as clients who did not know what they wanted> 

who changed their minds, or who could not give guidance on the order 

of priori ties. 

The difficulty was also recognised of establishing "a hie~archy of 

design items that presents the total ranp,e of problems in such a way 

as to permit easy evaluation". This was nevertheless seen as desirable 

if sensible decisions were to be made which would fit within the budget. 

The problem of 'information overload' was also recognised. "The cost 

of collecting trivia is high, the cost of analysing it is even higher." 

The value of having a capable and experienced designer was axiomatic, 

although too much experience in one field could lead to stereotyped 

answers. A less experienced architect could possibly be more innovative. 



Evans considered that a systematic method of data collection.was 

necessary, although it would not produce good design without a good 

designer. The value of employing specialist 'programmers' was 

mentioned and was already becoming (in 1969) a sizable profession 

in its own right. 
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Lastly the importance of evaluation studies was stressed in terms of 

providing the necessary input to briefing and design, and without which 

mistakes were likely to continue to be made. 

In the introduction to another American guide on briefing McGinty (1977) 

described five methods of 'architectural programming'. In the first 

method 'A' computers are used to process large amounts of data for both 

programming and design. Method 181 emphasises design development:and the 

retrieval of infoTination in relation to space and performance require

ments. In method 'C'prograrnming and schematic design are pursued 

alternatively on a trial-and-error basis. Method 'D'combines programming 

and schematic design, thus allowing the client to affect design 

decisions, and design ideas to affect the client's ideas. By contrast 

method 'E'completely separates programming and design and makes the 

assumption that the design problem can be completely defined before 

offering a design solution. 

The last mentioned method was then explained in detail by Pena (1977), 

a Principal in the architectural firm of Caudill, Rowlett, Scott (CRS) 

which has planned a number of major hospitals and other large projects 

in the USA and elsewhere over the last 30 years. CRS's programming 

method has five steps: 

1. establish goals - what is to- be achieved and why 

2. collect and analyse facts - about the goals 

3. uncover and test concepts - how to achieve the goals 

4. determine needs - money, space and quality 

5. state the problem - conditions and directions 



Programming specifically concerns stating the problem, while design 

is concerned with developing solutions. "You can't solve a problem 

unless you know what it is" (p 15). The theory that one person . 
cannot be both programmer and designer is advanced because analysis 
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and synthesis require different mental capabilities and they are seldom 

equally well developed in one individual. 

The problem statement is seen as "one of the most important documents 

in the entire chain of the total project delivering system". A clear 

written statement is the last step in programming and the first step 

in design. 

The five 'steps in programming' are not apparently seen as having a 

fixed sequence - they are heuristic not algorithmic. Nevertheless the 

statement of the problem is dependent on the first four steps. 

Four considerations (or design determinants) indicate the kinds of 

information needed for each step: 

a. function 

b. form 

c. economy 

d. time 

Each of the four 'considerations' is divisible into three 'key words': 

FUNCTION 

FORM 

ECONOMY 

TIME 

people 
acitivitics 
relationships 

site 
environment 
quality 

building costs 
operating costs 
life cycle costs 

past 
present 
future 



4.19 

Thirty-six 'pertinent questions' are then derived from the interaction 

of the first three steps (goals, facts and concepts) with the twelve 

'key words'. This interaction matrix "provides a framework to 

classify and document information" (p 33). The classification can 

also be used as a checklist, and as a wall chart,to help the planning 

team members see what is missing. An example is given below of sub

headings in one of the 20 squares of the complete interaction matrix: 

FUNCTION 

people --l 
-+--- activities --{ 

relationships i 

GOALS 

mission 
numbers. 
identity 
interaction 
values 
security 
progression 
segregation 
encounters 
efficiency 

The aim of the matrix is to provide a means of filing information so 

that it can be assembled into the programming document which represents 

"the epitome of organised, edited information free of irrelevance" (p 39). 

Programming is seen as a two-phase process related to the two design 

phases - schematic design and design development. Information flow to 

the designers must however be controlled otherwise the system becomes 

clogged. Intuition and experience are necessary to decide what informa

tion is relevant to the design development. 

Users are apparently considered to be useful members of the project team. 

"The building should benefit by intensive user participation in the 

programming process" (p 48), although "the users' first concern is how 

his needs will be met when the building is occupied" (p 49). 
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The project team "should be led by two responsible group leaders - one 

to represent the client and the other to represent the architect". 

Their role is to coordinate, to make decisions, and to maintain commu

nication between the client and the architect groups. Clients are 

becoming increasingly involved in programming and in consequence "the 

programmer must keep the client from making premature design decisions 

during programming" (p. 52). 

Much of the rest of Pena, Caudill and Focke's 'Architectural Programm

ing Primer' was taken up with more detailed aspects of programming and of 

examples taken from CRS's practice. Twelve recurring concepts were 

however given some emphasis because they "seem to crop up on nearly 

every project" (p 63 - 76) : 

1. service grouping - centralised or decentralised 

2. people grouping - individuals, large groups 

3. activity grouping - integrated or compartmentalised 

4. priority - order of importance or urgency 

5. relationships - interrelation of spaces for efficiency 

6. security control - property and personal protection 

7. flexibility - expansibility, convertability, versatility 

8. sequential flow - progression of people or things 

9. separated flow - kinds of traffic, degree of separation 

10. mixed flow - to promote social encounters 

11. orientation - to prevent the feeling of being lost 

12. energy conservation - reduce heated areas and heat flow 
to a minimum 

In summary CRS' s programming method included the following features 

(summarised from original p 84 - 85): 

it is separate from design 

it is based on a combination of data gathering interviews 
and work sessions for decision making 

it is finding out what the whole problem is 



it establishes limits and scope of possibilities 

it applies to any building type or size 

it emphasises cooperation between client and designers 

it is a rational and explicit process in which decisions 
and infonnation are displayed for close scrutiny 

it distinguishes between wants and needs 

it is heuristic (serving to guide and discover) 

it is NOT algorithmic (not based on rules and procedures) 
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Despite the last statement above a set of 132 programming procedures 

\\ere included in the primer, but with the suggestion that they could be 

modified by experience, or to fit in with the needs of particular 

projects ~see appendix B6 for example). 

The preceding detailed review of CRS's approach to 'briefing' 

examplifies a method of design in which problems are seen as distinct 

from their solutions. TI1is approach reflects both Archer's and 

Alexander's earlier attempts to develop systematic methods of design 

analysis,both of which have now been largely rejected by the design 

professions, and by their authors (Jones 1980). 

The opposite approach, ie that of continual, comprehensive and 

integrated interaction between needs, problems, possibilities and 

solutions, is favoured by some designers such as Heath (1970) who saw 

the design and briefing process as essentially algorithmic in nature: 

"The design process which will reach a satisfactory conciu
sion with the greatest economy of effort is the one that 
eliminates the greatest number of possibilities with each 
decision. A skilled design team will trace this maze of 
decisions to a satisfactory solution more quickly than an 
unskilled one. They will do this because experience has 
taught them to ask the right questions in the right order 
so as to limit the field as rapidly and completely as 
possible •..•. both their questions and the order in which 
they are asked can be codified in the fonn of an algorithm. 
To this extent the design problem is algorithmic" 
(Heath 1970 p 67). 
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Heath's argument was that the briefing process could be approached 

logically, ie that there was a preferred order of asking questions, of 

considering evidence, of making decisions, which was better than others. 

The order which was 'right' in any particular situation was that which 

"eliminates the need for feedback loops", ie that avoids having "to 

return to an earlier stage of the problem by the discovery that two 

different lines of argument have produced contradictory constraints". 

At a multi-professional seminar on Health Service Building Planning at 

the University of NSW Heath (1973) spoke on 'Compiling the Brief' and 

expressed the view that: 

"the briefing process can be defined as the process of 
discussion and explanation by which the critical decisions 
of the problem and its main elements are located and ranked, 
and the record of this definition and ranking is the 'brief"' 
(from Synopsis of paper). 

Heath was really arguing about the design process as a whole rather 

than the briefing process, and a paper he gave at a seminar on Building 

for Health in 1976 in Sydney made it clear that he thought there was 

"no distinction between briefing and design". 

Methods of obtaining briefing information range from copying someone 

else's ideas to ignoring all precedents and working entirely by 

intuition. Neither method is likely to be wholly successful and any 

project is likely to employ a variety of means of acquiring data. 

Collecting too much information wastes time in recording and analysis, 

especially if it reveals no new problems or solutions. Collecting too 

little information means that decisions are likely to be unduly 

subjective or pragmatic. Much information gathered in planning new 

facilities is not used, yet lack of information of the right kind at 

the right time causes many errors (McQueen 1971). 
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4,5 HOSPITAL BRIEFING METHODS 

In the field of hospital design there has been much individual work 

on developing briefing techniques. Some of this has been reported at 

conferences or led to the production of guidance on department and room 

design. Other work has focused on improving methods of planning and 

processing hospital building projects (Great Britain MoH 1961 - 1967, 

DHSS 1967 - 78, Green et al 1971). 

One design guide specifically on briefing for hospitals was however 

published by the South African National Building Research Insitute 

(Woolley 1970) under the title 'The architectural brief and planning 

infonnation'. It was a fairly general.discussion on design methods 

applying to government hospitals in South Africa, but it emphasised 

the close interrelationship between briefing and design methods. Six 

main techniques for briefing were reconnnended which could "aid in the 

compilation of more efficient design briefs" (p iii). 

Two existing methods of briefing were first described: 

1. a written brief given to the architect by 
the client authority 

2. the basic design undertaken by the client 
authority on the basis of interdepartmental 
briefs prior to the architect being appointed 

Several areas of difficulty arose from these methods: 

1. a tendency for the brief to describe a preconceived 
solution rather than the problem to be solved 

2. lack of opportunity for discussion between client 
and designer 

3. lack of coordination between the design consultants 
(especially the services engineers) which resulted 
in delays and excess costs 

4. lack of continuity in public authority staff which 
meant that essential information was often lost when 
a key person was replaced. 
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Woolley then described some of the methods by which architects 

generated the form of designs, including checklists, diagrams and 

policy statements. Two types_ of diagrams were differentiated -

constructive and non-constructive (or 'form') diagrams. The former 

attempted to explain desirable relationships or to express operational 

policies. The latter described the possible forms of a design solution. 

A number of complications in the design process were then discussed 

using relationships of spaces in operating suites as an example. 

Understanding the complex and sometimes conflicting requirements could 

be aided by a yariety of techniques such as interaction matrices, flow 

diagrams and 'classification by levels'. 

Finally six recommendations were made on improving briefing methods 

for hospital design: 

1. setting up information centres to record, store 
and disseminate design data 

2. multi-disciplinary project teams to include both 
users and designers 

3. use of constructive diagrams 

4. use of an hierarchical sequence in decision making -
from the general to the particular 

5. analysis of relationships between elements to derive 
'independent clusters' 

6. use of flow charts to explain sequences of planning 
and design tasks 

In assessing the relevance and validity of Woolleys' approach it has 

to be recognised that he was attempting to reform a very rigid and 

hidebound attitude to hospital design in South Africa. There was 

little mention of analysis of functions or activities, the main 

emphasis was on spatial relationships and traffic, although examples 

were given of data sheets for activity spaces such as scrubbing up and 

gowning rooms. 
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Following the establishment of the post-graduate course for health 

facility planners at MARU in London in 1970, its Director, Raymond Moss 

proposed (in 1972) that a logical structure was needed to help solve 

some of the problems of procedure and comprehension which had arisen 

in the MARU course hitherto. A draft proposal for such a structure was 

circulated for comment to a number of interested people in November 

1972. It contained ''a checklist of questions which might be asked 

during stages A, B and C of the DHSS Capri code (procedures)". The 

intention was to analyse the process of asking the questions in a 

logical sequence, deciding where the information would originate, who 

would be involved and what decisions would need to be made. In other 

words a set of rules for conducting a planning and design project, 

but which would not constrain the kind of information being processed 

or the kind of decisions made. 

The structure of the checklist was divided first into three sections 

corresponding to the three Capricode stages A, B and C. 

A. Type of facility and functions to be provided 
Siting and building shape. 

B. Detail~d functions of units/ departments 
Interrelationship with other units/departments 

C. Internal organisation of unit/department 
Room types and layout 
Equipment details 

(See appendix B7 for details) 

The questionnaire was intended to apply to a hospital department or to 

a facility such as a geriatric unit or health centre. Unfortunately 

the checklist does not appear to have been developed much further 1 

although a revised version was included in a report by Moss (1975) on 

Hospital Design and the National Health Service (part 2). What it 
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needed in its proposed format was some kind of linking structure so that 

the interdependence of questions and infonnation could be more easily 

appreciated. It would also have been useful to have had some guidance 

as to where relevant information would be likely to be obtained. 

The checklist did however provide a useful pointer to the way in which 

briefing topics could be arranged for analysis and decision making. 

Some health and public works authorities in Australia have produced 

guidance recommendations on 'good practice' for preparation of planning 

briefs, development briefs, and functional briefs (eg NSW 1973-74, 

1975, 1981). Most of the health authorities' briefing guides have 

however been aimed at user members of planning teams, while the public 

works authorities'guidelines were orientated more towards design teams. 

The briefing guide by the NSW Health Commission (1975) proposed main 

headings for a hospital 'department' brief as follows: 

1. PURPOSE 
2. PEOPLE 
3. ACTIVITIES 
4. MOVEMENT 
5. LOCATION 
6. ACCOMMODATION 
7. SERVICES 
8. FlITURE TRENDS 
9. EQUIPMENT 

A ~epartment' briefing guideline from the NSW Public Works Department 

(1973-4) had similar headings but in a slightly different order: 

1. PURPOSE 
2. PEOPLE 
3. TIME (sequence of events) 
4. MOVEMENT 
5 •. LOCATION 
6. SIZE 
7. EQUIPMENT 
8. SERVICES 
9. FUTURE TRENDS 

10. OTIIER REQUIREMENTS 



These lists of headings supported the idea that information can be 

collected in a way which encourages systematic, analytic~! and 

innovative thinking. Topics were arranged in an order which aimed to 

help both enquirers and respondents to develop their ideas from broad 

general principles and policies towards more specific and detailed 

proposals and programs. Supplementary lists were also provided of 

'kinds of things' to consider, such as 'departments' or 'services', 

'parts of buildings', and 'types of materials'. The aim was to ensure 

that nothing important was· forgotten or omitted, but this may make 

users request things because they are·on the list without verifying 

whether they are really needed or not (see appendix B8 ). 
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The NSW Works Department's 'outline of project contents' concluded by 

bringing together all data needed, firstly to produce a 'space budget', 

and from this a 'cost budget'. Some questions were included concerning 

staffing implications, but little consideration at this stage was 

given to running costs, or to alternative ways of providing facilities 

and services at less cost. These were apparently assumed to be the 

responsibi 1i ty of the 'client' authority. The Works Department's 

(and the designer's) task was to produce a building which met the 

clients' stated requirements for a building, not to question why it was 

needed, or if it was needed. In other words these enquiry methods 

started after the basic decisions on what to provide had been made. 

This made it easier to decide how to design and construct a building 

rather than to question its purpose and justification. 
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4,6 A BRIEFING METHOD FOR HEALTH CENTRES 

With the development of a new type of building such as health centres, 

there is often a period of experimental design during which time 

certain ideas and patterns become hardened. If however the ftmctions 

which the buildings are to serve are unclear, there may come a point 

when someone exceptional attempts to clear up the mess. In the case 

of health centres this someone happened to be both an architect and a 

medical practitioner with some experience in both fields. Dr Ruth 

Cammack originally approached the DHSS in London in 1968 with a 

proposal to study the working of a selection of recently built health 

centres which she felt were inappropriately designed for their func

tions. This awareness was occasioned by her work as an architect in 

the office of a local authority architects' department responsible for 

health centre planning and design. The research was eventually carried 

out at t,.lt\RU with support from the DHSS and published as a study of _ -

three activities in health centres (Cammock 1973). 

Concurrently with the comparative study of health centre designs in 

use, Cammock and Adams (1970) were investigating methods of briefing 

for health centre design. This was because inadequate briefing was 

considered to be a prime cause of the dissatisfaction evident in the 

evaluation studies. Some of· the briefing and design methods which 

were proposed for health centres originated in the hospital design 

field in DHSS, others had been developed from the ADM studies by Moore 

et al in MPBW. 

Cammock makes the point that to enable useful comparisons to be made 

between briefs: 

"a standard foTI'lat is necessary, both to ensure that the same ground 
is covered - that no significant items are missed - and to aid the 
prompt identification of connnon factors. Such a format must be 
capable of modification as time goes by, but must at any one time 
be widely accepted ... " (Cammock & Adams 1970 p 900) 



4. 2 9 

The 16 steps of Cammock and Adams'briefing process are summarised below: 

(see appendix B9 for details) 

1. assemble user/designer planning team 

2. formulate general operational policies 

3. assess overall size and cost of facility 

4. determine priorities for services and facilities 

5. estimate floor areas and develop design policies 

6. consider sharing and flexible use of space 

7. throw away accommodation schedule as soon as budget approved 

8. consider levels and interrelations-hips of policies 

9. consider options and select preferences 

10. predict likely demands and catchment population 

11. consider relation to other facilities and services 

12. analyse functions diagrammatically 

13. explore spatial and equipment implications 

14. relate activities to rooms 

15. assess available design guidance critically and apply 
to project as appropriate 

16. assemble all data and integrate into building design. 

Carnmock and Adams stressed that stated or written operational policies 

should form the basis of their briefing method for the following 

reasons: 

1. They constitute the clients' instructions to the 

architect explaining what to provide and why. 

2. The architect can refer to them to verify functional 

aspects he is 1.msure about. 

3. The more carefully they are constructed the less. 

likel :hood there is that the client will change his 

mind. 

4. They provide measuring sticks against which proposed 

designs, or design options, can be compared. 

5. They provide the criteria for assessment for the 

final design in use. 

6. They allow comparisons to be made between the building 

for which they were prepared and other buildings servini 

the same or similar functions. 



A draft checklist for policy statements followed of which the version 

below is a summary: 

1. Title of functional unit 

2. Pattern of activities: 
functional diagrams 
written statements 

3. Frequency and deviations of activities 
Total number of patients, items etc. 

4. Staffing - types, grades, hours of work 

5. Spaces required: 
type, number, ref. to activity data 

6. Relationship to other policies. 
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The policy statements would relate both to general and detail policies 

and there would need to be cross reference between them to avoid 

mnecessary repetition. Carnrnock makes the point that: 

"The recording of facts has long been accepted as a valuable 
discipline in the medical field, providing a scientific basis 
for progressive development, and it seems likely to prove 
even more valuable when more widely applied in the field of 
architecture" (p 900). 

The emphasis throughout Cammock and Adams' paper is that decisions 

involving operational and design aspects need to be made jointly by 

client/user and architect. Unforttmately in many planning and design 

situations clients are acting on behalf of other unknown people, and 

their main concern is to get a building constructed at minimum cost 

before this year's financial allocation has dried up. Consequently the 

detailed and painstaking assembly of information, consideration of 

alternative policies and designs, evaluation of effects,and feedback of 

knowledge of results, is a very rare occurance indeed. 



4.7 GUIDANCE ON HEALTII FACILITY PLANNING AND DESIGN 

Much information used in briefing and design is obtained from guidance 

publications issued by government or professional organisations and 

advisory bodies. The guidance is generally based either on research 

into needs and problems or on feedback from evaluation of designs in 

use, with some guidelines covering both aspects. 
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The US Department of Health, Education and Welfare was one of the first 

Government Departments to produce design guidance in the form of 

standard plans (Modern Hospital 1947, USPHS 1952). These plans were 

copied widely during the early post-war years, and although they were 

revised periodically up till 1962, they had the effect of imposing a 

straight-jacket on hospital design with little provision for growth or 

change (Thompson & Goldin 1975 p 254). More importantly perhaps they 

prevented planners from working out solutions to their problems from 

first principles - if the government authorities were satisfied to 

provide funds for new buildings which conformed with the published 

standards, then this was good enough. 

Research into planning and design of hospitals in the 1950s by the Yale 

Study Team in the USA, and by the Nuffield Investigation in England, 

began to produce some objective feedback data on how hospital designs, 

particularly wards, affected their use and efficiency. These data were 

published in various reports and journal articles which were read and 

applied by many hospital designers. 

In 1961 the British Ministry of Health began its series of Hospital 

_Building Notes and Bulletins which aimed to establish recommended 

standards of design, including floor areas and costs for NHS hospitals 
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and other health buildings. The Scottish Home and Health Department 

followed suit in the same year with a series of Hospital Planning Notes 

and Hospital Design in Use reports. These publication series were also 

used as general guidance on hospital planning and design by people in 

situations well beyond their originators' intentions (Moss 1974). 

A DHSS Hospital Building Note which adopted a new approach concerned 

pathology department design (Great Britain DHSS 1973). This was a 

revision of an earlier Note undertaken to investigate demands for an 

increase in financial and space allowances for hospital laboratories by 

the Association of Clinical Pathologists. The format of the Note 

differed from most previous Notes in the series by first describing in 

detail the functions and activities on which the various design options 

discussed were based. This material was derived partly from user 

requirement studies conducted in the Greenwich Hospital Project .(Moss 

1971), and partly from a series of evaluation studies in 1967 and 1968 

of recently completed pathology laboratories in Britain. A series of 

'work study' investigations were also carried out in one well managed 

pathology department, and detailed descriptions of typical work processes, 

supplemented by 'functional diagrams', were included in the Note. 

Consideration was given by the drafting committee to the most useful 

order for presenting topics in the Pathology Department Note. The two 

main options were between a logical progression of headings based on a 

typical planning decision process, or a grouping of headings related to 

the specialised roles of members of a planning team. The former 

sequence was intended to encourage members of a planning team to work 

together in making decisions, whereas the latter approach acknowledged 

the different interests and needs for information of users and designers. 
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The second option was considered more suitable for the purposes of a 

guidance publication, each main section being directed at particular 

types of professional readers. While the sequence of topics in option'l' 

was more integrated and aimed to represent a typical sequence of 

decision making, it was nevertheless felt to be too restrictive on 

planning methods and too complex for easy comprehension. 

In the USA the American Institute of Architects and the American 

Hospital Association have both published a variety of guides and books 

on both general and particular aspects of hospital planning and design 

(AIA 1977, AHA 1980). In Britain the King Edward's Hospital Fund, the 

Scottish Health Service Centre, and a number of other government, 

professional and private organisations, have produced many publications 

concerned with planning, design, commissioning, and operation of health 

facilities (see Bunch 1979). Similar organisations in Canada, Sweden, 

Denmark and Germany, for example, have produced guidance material which 

was mainly applicable to local needs and problems. 

The World Health Organisation, and the International Hospital Federation, 

have not only been responsible for publishing a range of original reports 

and articles by leading experts in a variety of fields, but also select 

lists of publications on hospital planning and design of particular 

relevance to developing countries (Kleczkowski & Pibouleau 1977+, World 

Hospitals 1977). 

Many documentary sources of health facility planning and design 

information used in Australia have been derived from the British 

Department of Health & Social Security (1961+) and from the US 

Department of Health,Education & Welfare (1951+). Only relatively 

recently have 'planning and design guidelines' been produced 

specifically for use in Australia; for example the NSW Health Commission 
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and Government Architect's Branch Health Building Guidelines (1973+). 

Most of these guidelines have been based on experience gained from 

previous local projects, but with little evaluation of their effects in 

use. 

The New Zealand Department of Health, Hospital Design and Evaluation 

Unit (1972+) has produced a series of reports on planning and design 

of health buildings such as health centres, war~ units and geriatric 

facilities. These reports are based on evaluation of buildings in use 

and are more 'open-ended' than the NSW guidelines in that they do not 

describe solutions, rather they attempt to explain problems and 

possibilities revealed as a result of research. 

Hosplan in NSW publishes a looseleaf series of 'feedback' notes on 

design defects detected in the course of evaluation studies in hospitals. 

These are presented, two to a page, in the form of an illustration of 

the problem together with a short description. The details are coded 

7 
according to a special Hosplan classification scheme (see appendix G ). 

The feedback data sheets are however unsuitable for arranging in 

cumulative order, and the basis of the classification code is not 

explained. Nevertheless the concept of linking evaluation concepts to 

feedback information is a help, but it needs to be developed further if 

repetition of mistakes in design are to be avoided, and the real causes 

detected and corrected. 

The content and form of these planning guidance publications have 

varied according to their topic, application and purpose, ie whether 

they were for general background reading or to define standards of design. 

The following comparison between formats of selected guidance publications 

on ward planning illustrates some of the approaches. 
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The order in which information has been presented in the various guide

lines ranges from 'general before particular' and 'whole before parts' 

(deductive), to 'details of functions and activities' followed by 

'design implications for parts' and then for 'the whole' (inductive). 

The SHHD Planning Note No .1 (1963) was tna:i.n~y inductive,ie it defined 

the functions first before considering the ward in the context of the 

hospital. The interaction between function and design. was emphasised 

throughout the note (see appendix G' ). 

The SHHD note also contained a Supplement which reviewed a number of 

design options and then described an experimental ward design in detail. 

The note contained six main sections: Introduction, Functions of the 

ward, Factors affecting design, Detailed functions and accommodation 

requirements, Design considerations, and Engineering services. 

In 1963 the MoH issued Building Note No.17 on 'Deep Plan (Race Track) 

Ward Units'. This Note aimed to give guidance on the good, a:ud bad points 

of this type of ward layout in comparison with lip.ear designs. 

HBN 17 differed from other notes in the series by considering a 

particular problem,ie cost implications of compact planning. It was 

also intended to be read in conjunction with HBN 4 on ward. units, first 

published in 1961, but which was reissued in a revised form in 1968. 

The 1968 version of HBN 4 gave considerably greater emphasis to fuHctional 

aspects than its predecessor, and was set out under the following topics: 

scope, needs, patient care methods, communications, flexibility, noise, 

privacy, room provision, room data and activities, engineering services: 

terminology, and references (see appendix G2 for full list of headings). 
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After the New Zealand Department of Health established its Hospital 

Design and Evaluation Unit (HDEU) with the help of the Scottish Hospital 

Centre in 1971, the first Report to be published by the unit was on 

'Ward Planning' subtitled 'A study of functional requirements in acute 

general wards' . 

The Foreword to the Report stated that: 

a) the report made no attempt to produce standard 
solutions or plans as these tended to freeze thought 
and initiative 

b) the conclusions were based on evaluations of a 
multi-disciplinary team in various types of ward 

c) the emphasis throughout was on the relation of 
design to function and the necessity to make major 
policy decisions at an early stage 

d) it aimed to make the user representatives and the 
designers more aware of their responsibilities in 
ward planning. 

The New Zealand Report was set out under five main sections as follows: 

Introduction, Policies affecting planning, Room relationships, Room 

design, General considerations (eg fire safety and damage), Glossary, 

Methods of study, Bibliography and References (see appendix G3 for details). 

In Australia the NSW Health Commission and the Public Works Department 

Joint Guidelines Committee produced their first Guidelines in 1973. 

The Guideline sheets referring to general ward design have been 

progressively added to and revised up to 1978 and included both Planning 

Principles and Room Layouts (see appendix d''). 

In 1977 the NSW Hospital Planning Advisory Centre issued a five volume 

Planning and Design Note No. 1 on Ward Units. The first volume on 'User 

Requirements' had the following main sections: Introduction, Scope, 

Functions of a ward, Accommodation requirements, Operational policies, 

General design considerations, Accommodation schedule, Bibliography, 

Operational policies and patient dependency categories (see appendix G5). 
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Another influential source of guidance on ward planning was published 

in 1979. The USPHS 'Minimum Requirements of Construction and Equipment 

for Hospital and Medical Facilities' included a mere two page section on 

Nursing units which stipulated categorically that the maximum capacity 

of patient rooms "shall be 4 patients" and that the minimum area exclusive 

of toilets, wardrobes, alcoves etc "shall be 100 square feet (9.29 square 

meters) per bed in single bed room and 80 square feet (7.43 square meters) 

in multi-bed rooms". Each room or workspace in the ward was briefly 

described in terms of access, equipment and/or critical dimensions. A 

general list of 31 standards and codes at the beginning of the guide 

indicated the restraints within which design options could be explored. 

Apart from this small section in the 107 page USPHS guide, no other 

guidance on general ward planning appears to have been published since 

the 1950s, either by Government Agencies in the USA or by the AHA. Such 

other guidance as exists is mainly in the form of textbooks by eminent 

architects or journal articles which describe a particular facility 

design or research study (eg Redstone 1978). 

The World Health Organisation series on Approaches to Planning (1976+) 

included in Vol 3 a paper by Llewelyn Davies and Weeks (1979) on 

Inpatient Areas with particular application to developing countries. 

Llewelyn Davies' and Weeks' 16 page paper included four examples of ward 

layouts derived from experience of planning hospitals for different 

climatic and cultural situations,and five examples were given of ways of 

arranging beds in open bays. The text was simply worded and direct. 

The paper stressed the influence of staffing on running costs and 

emphasised the need to strike a balance between economics and flexibility, 

between medical requirements and status, and between privacy and the need 

for support. Wards of between 20 and 30 beds were recommended. 
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Apart from the USPHS standard ward plans referred to earlier, the DHSS 

and Regional Hospital Boards in Britain have issued standard plans for 

wards complete with detailed working drawings and specifications, but 

only a limited number were built before the Harness and Nucleus programs 

got under way in the early and middle 1970s. The Harness program 

generated a series of documents including an Outline Planning Policy 

on the 'Pattern of Adult Acute Patient Nursing Service' which,despite 

its title,aimed to set down planning objectives and policies for 

hospital ward design. This three page document (dated 1969) set the 

context for the 'Design Policy Data Sheets' which were set out following 

about 50 headings together with ·explanatory detail and suggested ~esign 

implications 1 (see appendix G4). 

The data were set out mainly for potential integration into the computer

aided planning system used in the Harness hospitals. It appears however 

that most of the actual designing was done by conventional methods 

utilizing the experience of people who had planned many wards before. 

The Nucleus hospital wards were a subsequent development which grew out 

of theoretical evaluation of the Harness ward designs as well as feedback 

from evaluation of other ward designs in use (see chapter 5) .. 

This summarised review of guidance on hospital and ward planning has 

shown a wide range of approaches to the problem of how to provide 

information in a useful way for all members of the planning/design team. 

Some of the guidelines have specifically aimed to give general guidance 

on methods and options and to encourage an innovative approach. Others 

have provided model layouts or given specific minimum standards which 

have to be followed to obtain approval and funding. 
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4,8 BRIEFING AS A MEANS OF DEFINING PROBLEMS 

The method of planning and design adopted on a particular project 

affects how briefing information is collected and analysed. Particip

ative methods of planning, for example, will involve much discussion of 

needs and options with users. There is however some controversy on 

whether briefing and design should be treated as separate phases of the 

overall planning process, or whether they are merely different aspects 

of problem solving. 

Other factors affecting the type of information collected, and hence the 

methods of briefing used, are whether the problem to be solved is new, 

or whether its solution depends on discovering a previously used solution 

and then repeating it. The extent of provision for user participation in 

altering a design after completion also determines how far briefing can 

be extended into the operational phase of planning. 

Because briefing on several similar projects may cover much the same 

ground it is sometimes possible to combine the briefing for more than one 

project, especially if they are being planned concurrently. Nevertheless 

there are some benefits for users in going through the process of 

discovering their problems and needs each time, and of sear~hing for 

better answers. Merely reproducing an identical brief for each similar 

project is unlikely to lead to improvements in design. Requirements 

common to several projects must also be defined, and any local variations 

clearly differentiated. 

Development of 'program building', as exemplified by the Harness and 

Nucleus hospital systems in Britain, involves preparation of standard 

briefs for a series of buildings, each of which may differ_only marginally 

from others in the program. This offers opportunities for progressive 



improvements as findings from evaluation in use are fed back to 

briefing and design. 

However detailed a brief may be, its main objectives are to establish 

terms of reference for a project, to provide a source of relevant 

information for the people concerned in its planning, to record all 

important decisions taken, and to establish criteria for evaluation. 
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While it is arguable whether there is a 'right' way to collect and 

process briefing information (or to design), nevertheless the use of 

standard briefing procedures and series of check list topics, appears to 

offer a means of developing better understanding and cooperation between 

planning team members, and hence imprGving the quality of design which 

results. 
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CHAPTER FIVE 

HEALTH FACILITY DESIGN DEVELOPMENT - synopsis 

This chapter traces recent developments in design of health facilities, 

particularly hospitals and hospital wards. The underlying theme is that 

design innovation is often pursued for its own sake regardless of 

availability of knowledge on how to design efficient health facilities. 

The converse approach, namely design standardisation, is considered in 

the light of 'systems and standards' programs in Britain and the USA. 

The main requirements which health facilities aim to meet are first 

summarised, and several. criteria proposed for evaluating options and 

effects. Different design characteristics of health facilities are then 

analysed and the effects of these characteristcs on efficiency in use 

are hypothesised. 

The role of users in designing is examined, particularly how some designs 

allow for user participation, either during the design process or after

wards, while other designs exclude this possibility. Construction 

methods which provide for growth and change, and which allow for delayed 

decision making, are discussed in relation to their effect on resource 

allocation and control. 

A selection of ward designs from Britain, USA, Canada and Australia 

illustrate how various design features have been combined in the search 

for the ideal ward. The effects of floor layout on patients' and staff 

satisfaction are considered, particularly regarding nursing supervision 

and patient privacy. 
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s.1 .DETERMINING NEEDS. AND CRITERIA FOR HOSPITAL DESIGN 

Florence Nightingale's dictum that the "very first requirement of a 

hospital is that it should do no harm" is as good a starting point as 

any, although her theories on causes of infection and the need for 

abundant ventilation are not considered valid today (Thompson & Goldin 

1975 p 159). Many of the principles of good hospital design were first 

defined by people such as Aiken in 1777 and Lavoisier in 1788. Their 

ideas we·re later e·ndorsed by Miss Nightingale in her book 'Notes on 

Hospitals' (1859). Many hospitals have since used the pavilion plan 

based on the so-called Nightingale ward although it wc1s actually conceived 

by Lavoisier. A typical Nightingale ward accommodated about 30 beds in 

two rows down each side of a large open nave-like room measuring about 

30 ft (9m) in width, 120 ft (36.6m) in length, and with a height of 

16 or 17 ft (Sm) (see fig. 5 .1). 'fhe pavilions were usually linked by 

corridors and service rooms in the pattern which many subsequent 

hospital buildings followed. Hospital design requirements thus became 

established in terms of a building description or model rather than a 

definition of what the building should be capable of doing and .. the 

services which it should provide for. 

In the late 1940s the Nuffield Studies on the Function and Design of 

Hospitals (1955) attempted to redefine the functional needs of hospitals. 

Ttese then formed the ha.sis for development of some significant new 

ideas in dei3i'gn i.terms . Many hospitals built in Britain, North America, 

Europe and Australia during the inter-war years were planned using 

nursing units with single, two and four bed rooms in an attempt to 

provide hotel-like private accommodation for inpatients (at a price). 
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Nightingale ward, St. Thomas' Hospital, London,1871. 

(Source: Noble & Dixon 1977) 
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wards, outpatient departments, and operating theatres are each described 

in separate chapters of the Nuffield report, but chapter 6 especially 

mentioned the Royal Victoria Hospital, Belfast, built in 1903, in which 

the single storey Nightingale style wards were arranged abutting each 

other side by side, being lit by clerestorey windows and ventilated 

mechanically (see also Banham 1969 p 76). This allowed a very compact 

hospital layout, but there was no outside view from the bed areas, only 

from the ends of the wards which faced away from the access ends of the 

wards ( fig . 5 . 2 ) : 

l£_A1:~ o, re.er 
BELFAST ROYAL VICTORIA HOSPITAL ~·-·"' H ~~ -0 n, •• ~ ..,, ·,!!!' ,. ,,., ... , .. ,..,N ... e#'9 
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Fig.S.2 Side-by-side arrangement of wards at the Royal Victoria 
Hospital, Belfast, Henman & Cooper architects, 1899. 

( Source: Ban.ham 1969 ) 

\ 
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The Nuffield report advocated the use of single storey wards mentioning 

that they allow plenty of light and view to penetrate the bed areas, and 

permit easy access to the outside. On small sites it would however 

usually be necessary to stack the wards on several levels, in which case 

the efficient utilisation of lifts, and the desire to provide unobstructed 

views, natural ventilation and daylighting, tend to cause ward blocks to 

be built. high, "even on country si t:es where space is more or less 

unlimited" (p 145). 
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The importance of traffic was particularly stressed in relation to ward 

planning, firstly so that the location of lifts and stairs did not cause 

noise or obstruction in the bed areas of the ward, and secondly to avoid 

traffic going through one ward unit to get to another. Putting as many 

beds as possible on each floor level helps to reduce dependence on 

lifts and stairs, and also helps to keep the building low,thus reducing 

building and maintenance costs. It was mentioned in passing that grouping 

of lifts is better than distributing them about at different points in 

the building; "Thus for efficient lift service a single tall ward block 

is preferable to several blocks of medium height" (loc ci t). 

The arguments in favour of low compact ward blocks are that they achieve 

"economies by reducing the number of lift stations, service -points and 

service rooms". They are cheaper to heat (and cool) as they provide more 

floor space in relation to external wall area, and they increase "the 

designer's freedom in the choice of building form" (loc cit). 

Provision for flexibility and growth is needed in hospitals to allow for 

increases and decreases in demand, changes in policy, new techniques, 

and different people's ideas. Several means of making buildings 

adaptable were described in the Nuffield report, including demountable 

internal walls and partitions. TI1ese were said to be rather expensive 

and poor from a sound-proofing point of view. They are however cleaner 

and less noisy to demount and rearrange than cheaper brick or block 

walling. 

Any changes in room layout or function will almost always involve 

alteration to engineering services such as water, electricity and 

drainage. Therefore if these services can be arranged in a regular grid 
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of shafts or ducts they can be tapped into from nearly any point on the_ 

floor. This arrangement is however fairly wasteful as there has to be 

overprovision of service capacity to allow for additions at any point. 

The Nuffield report comrnentedi 

"Generally the attempt to provide for a high measure 
of flexibility by changing the walls and services in 
a building can only by justified if there is reasonable 
certainty of substantial changes being made at frequent 
intervals" (p 146). 

The aim of providing for growth and change could, the report suggested, 

be assisted if the hospital is zoned into four types of accommodation: 

1.. wards 
2. outpatients and casualty 
3. medical service departments 
4. non-medical service departments 

"All (.the above) are subject to growth and change and 
ideally all should be free to expand. This ideal can 
only be achieved in a hospital of one storey, on an 
unrestricted site. . . . For (larger hospitals) . . . on 
restricted sites multi-storey design will be necessary 
for at least part of the hospital ... " 

The team thought that a hospital is rather like the development plan 

for a new town. It is: 

"essentially a growing organism, not a finite building, 
and the plan should start from considerations of zoning 
and traffic routes .... Too often ..• it is impossible to 
modify the arrangement of the hospital ... because in the 
past no development plan was thought out for the future" 
(loc cit). · 

Nearly a quarter of a century after the Nuffield study team's report was 

published John Weeks* (1979) presented a ~aper for the Royal Society of 

Arts Alfred Bossom Lecture entitled ''Designing and Living in a Hospital: 

an Enormous House'. The lecture was largely a commentary on the 

philosophy behind the design of many Llewelyn Davies· and Weeks' hospitals, 

*A member of the Nuffield team. 
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particularly Northwick Park Hospital and Medical Research Centre in North 

London. Hospitals, especially large ones, were likened ~o villages in 

which each separate house is linked to the village street. Hospital 

departments were like houses in the village, their inhabitants identify

ing first with their department (or house), and secondly with their 

village (or hospital). Human identy was a main theme in Weeks' 

philosophy: 

"There is a basic human wish to identify with a 
physical place in the world. The need to retain 
the belief that we are all individuals, living 
somewhere, in an identifiable place, is so strong 
that even if people find that they are inhabitants 
of the same very large office building, the under
standing of shared space is often a first point of 
contact" (p 417). 

Weeks went on to condemn the anonymous architecture whi eh results from 

commercial exploitation of office workers or political suppression of 

tenants of mass housing schemes: 

and 

"The urge people have to express themselves and to 
signal their presence is powerful, and architecture 
which denies this is fundamentally anti-human" (p 473). 

" a hospital should not be designed like an office 
building, but as a complex of separate parts, as a 
village is constructed of separately identifiable 
buildings" (loc cit). 

Weeks' arguments sprang from two primary considerations: one, that the 

hospital is composed of individual departments which have different 

environmental, structural and spatial neeµs for growth and change; and 

two, that the needs of the people who work in the hospital are reflected 

in this village-like pattern of variety and interest. TI1ere are however 

other important considerations which affect the overall design of 

hospitals and one of these is (increasingly) energy conservation. As one 

of the speakers in the discussion following John Weeks' paper commented, 

Northwick Park Hospital "is not an energy-efficient building from any 
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point of view" (p 477). This was however "compensated for by the fact 

that one can look out of windows everywhere" (loc cit). Thus two 

important requirements, one economic and one psychological, tend to 

conflict in the effect they have on hospital building shapes. 

The ability easily to demolish hospital buildings and to re-erect them 

in some other place was also mentioned by a speaker in the discussion, 

although it clearly raises problems of durability, safety and (usually) 

cost. 'Temporary' buildings paradoxically seem-to have a tendency to 

remain long after their intended lifespan has expired. 

The requirements of hospital design as stated by both Florence Nightingale 

. and the Nuffield team have produced many different types of hospital and 

ward design. These statements were nevertheless attempts to establish 

universal guidelines for design and criteria for comparison and 

evaluation of results. While factors, such as political, social, 

economic and technical tre~ds,have also helped to determine the pattern 

of health facility design, a considerable degree of personal influence 

on the more innovative designs is evident. 

The following sections trace some of the more interesting health facility 

design developments in Britain, North America and Australasia over the 

last thirty years or so. A strong 'family connection' between many of 

the design ideas will be apparent, although there is also a contrasting 

influence of 'variety for variety's sake' in some of the designs 

described. 
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S.2 AN OVERVIEW OF HOSPITAL DESIGN DEVELOPMENT 1948-1980 

Following World War 2 the British Ministry of Education, ·and later the 

(then) Ministry of Health (following the demise of the Nuffield team), 

built up multi-professional design research and development groups. 

These.Rand D groups produced some novel buildings and design methods, 

due partly to exchange of people between public offices and private 

consultant firms. Study tours to Europe and the USA also provided 

valuable input of ideas. An important element was continuity of 

experience from project to project and development of systematic methods 

in planning and information processing. Subsequent advances in Britain 

and USA stemmed from grouping central government and regional building 

authorities ( and also local authorities) into 'consortia'. to develop 

building systems based on bulk purchase, and on collaboration with the 

building industry (Hacker 1967). One example was the system of ten 

hospitals built for the Mineworkers in the Appalachian mountains in 

the 1950s (Architectural Forum 1953) (see also figs 5.21 & 5.22). 

An early development project of the MoH was Greenwich District Hospital, 

the planning of which was started in 1963 (Holroyd 1968, Green et al 

1971). The objectives of this project were to explore wars of achieving 

a) extended building life without becoming functionally obsolete, 

b) spatial economy without sacrificing flexibility, c) acceptable 

environmental control on difficult urban sites, and d) means of fusing 

together hospital user needs and building design throughout the planning 

process. (The layout of Greenwich is shown in fig 5.3 .. A detailed 

description of this project is given in chapter 9.) 
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Growing concern in the mid 1960s at a widening gap between increasing 

capital allocation to hospital building in Great Britain .• and the 

ability of architects, engineers and contractors to produce buildings 

fast enough, resulted in the promotion by the British Department of 

Health and Social Security (DHSS) of an all-embracing computer based 

planning. design and cost control system called CUBITH (Coordinated Use 

of Building Industrialised Techniques for Hospitals) (Radford 1969, 

Boardman 1970). This system owed its origins to a number of ideas and 

systems from the USA including school and university construction 

systems (Hacker 1967, Weisbach 1969). 

Although the main aim of CUBITH was to industrialise hospital building, 

it was also intended to use predictions of population and social trends 

as information system inputs, while the number and types of staff, 

hospital beds, windows, etc. needed for hospitals were to be the 

outputs. Other inputs were user activity data, local environmental 

details and structural requirements. The system was complex but open

ended. It involved the assembly of building components from a standard 

range, and although no complete hospital was ever built using the system, 

some departments were constructed using the standard components. Some 

problems of dimensional coordination were however discovered during 

construction. 

At about the same time as the CUBITH developments, the DHSS Hospital 

Design Development Group in conjunction with Hospital Design Partnership 

was also investigating simpler methods of planning and designing 

hospitals, and of achieving cost savings by reduction in content, 

complexity and size of buildings - the so-called 'Best-Buy' project 

(see fig.5.4). Two identical hospitals using the Best Buy system were 



built for about three fifths the cost of a conventional hospital 

(Great Britain DHSS 1969b, James 1972). 
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Using the experience gained in these three projects (Greenwich, CUBITH 

and ~est-Buy') the next stage was the 'Harness' project, named after the 

idea of an engineering services and traffic ring-main or 'Harness' onto 

which standard departments could be hitchea (see fig 5.5). This project 

sought to produce a planning and construction design system which could 

be used on about 70% of hospital building projects in Great Britain, and 

on some overseas projects (Architect & Building News 1969, Davies 1974, 

Goodman 1975, Drake 1976). 

The 'Harness' hospital system adopted standard increments for widths 

and lengths of rooms within a grid of 15m square modules which met most 

departments' needs (Great Britain DHSS 1972). The ease with which toy 

interlocking building bricks could provide an almost infinite variety 

of shapes suggested that such a system could work on a big scale. 

Attempts to reconcile the different approaches behind the CUBITH and 

Harness systems proved impracticable as Harness was essentially a 

closed system. CUBITH was discontinued in the early 1970s. Harness 

was further developed as a computer-aided planning and design system, 

using some data from the Greenwich and 'Best Buy' projects, but with 

little feedback from results of design-in-use studies due to lack of 

time (Hospital & Health Services Review 1980). High construction costs 

of the Harness system and general economic restrictions resulted in 

only two prototype buildings being constructed before the system was 

abandoned in 1977. 
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Since 1970, planning on Harness hospitals had proceeded in parallel with 

the development of 'systems and standards' by DHSS and Regional Board 

teams. This resulted in compendiums of 'activity data' being produced 

for detail planning of all hospital rooms and spaces (Great Britain 

DHSS 1972). 

The subsequent shift away from 'high-technology' hospital design is 

represented by the 'Nucleus' hospitals in Britain,one of the first of 

which was designed by Powell and Moya and Department of Health architects 

for a site in Maidstone, Kent (see fig 5.5). The Nucleus design combined 

many of the attributes of Best-Buy and Harness hospitals and showed 

substantial benefits in energy conservation. It has however been 

criticised for being unduly mean in its standards of space, and to be 

inflexible in meeting local requirements or preferences (BMA 1976). 

This was also a criticism made of the Best-Buy hospitals. 

Parallel developments in the USA included 'systems built' hospitals for 

the US Veterans' Administration (VA) and the Department of Defen~e. 

These systems were both 'hardware' orientated although they aimed to 

provide for economical and efficient use of space and sophisticated 

environmental control (Agron et al 1972, Architectural Rec_ord 1972). 

To reduce the time taken to plan, design and build large hospitals, to 

control costs, and to help delay their functional obsolescence, the 

authorities responsible for planning McMaster Medical Centre, Ontario, 

adopted what has become known as the 'fast track' method (Hiebert 1972, 

Zeidler 1976). This method of working depends on financial approval 

being given to outline design proposals before details of design and 

construction have been worked out. Budgets are determined for each 
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Fig.5.7 McMaster Medical Centre, Ontario 
Craig, Zeidler & Strong, architects 
(source Zeidler, Healing the Hospital) 
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Fig.5.8 Lorna Linda Veterans' Administration Hospital, 
California, Stone, Marraccini & Patterson, architects 
(source Agron, Architectural Record) 



phase of building work which allow for some changes to content and 

design detail. The method requires flexibility both of attitudes and 

of buildings to be successful. Layouts of McMaster and the Lorna Linda 

VA Hospital are shown at figs.5.7 and 5.8. 
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Although flexibility of layout and use can also be achieved in other 

way~a potential by-product of 'fast-track' is that it allows users 

greater freedom and involvement in planning by postponing detail design 

of rQom layouts and fittings until after the main structure and services 

have been completed. Provided likely operational possibilities are 

foreseen in the basic design, users need not therefore be involved in 

early phases of planning (Weeks 1970). 

Llewelyn Davies' and Weeks' firm, which had its origins in the Nuffield 

team in the early 1950s, has been responsible for many hospital designs 

in various parts of the world. Four stages of Llewelyn Davies' and 

Weeks' evolving philosophy of hospital planning are illustrated by 

a) Northwick Park Hospital, London (fig.5.9), which is a loosely knit 

tree-like layout with high and low buildings on a large open site with 

few restrictions, b) York District Hospital (fig.5.lO)which, due to 

site limitations, is a more compact closely knit layout of mainly three 

and four storey buildings linked by a spine corridor, c) Flinders 

Medical Centre in Adelaide (fig.5.11) which is a mainly five storey 

grid-iron layout round large courtyards on an extensive sloping site 

(see chapter 9 for detailed description), and d) Westmead Teaching 

Hospital, Sydney, which is more open in layout than Flinders and 

represents the latest form of 'multi-strategy' planning (see fig.5.12J. 
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F1.g. 5 .10 York District Hospital, 
Llewelyn Davies, Weeks 
architects. 
(source Architects' Journal) 
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An important feature of the Greenwich, 'Best-Buy' and 'Harness' line 

of development was the importance given to operational policies prior 

to, or in parallel with, developments of design proposals. The hardware 

orientated systems such as CUBITH and the VA systems have,on the other 

hand,been mainly concerned with equipment, building and engineering 

components, and their arrangement to suit user activities and environ

mental needs. The problem of trying to coordinate the functional and 

physical parts of the system into a compatible whole without inhibiting 

innovation and change seems however to have remained ·largely unsolved 

(Thunhurst 1973, Moss 1974-7). 

The main lines of hospital design development since the early 1950s to 

the late 1970s have emphasised two points: 1) collaboration between 

health and educational building authorities has contributed to design 

developments on both sides of the Atlantic, and 2) competition and 

cooperation between public authorities and private firms led to many 

new ideas and improvements, both in planning methods and in building 

technology. 
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5,3 HOSPITAL DESIGN RESEARCH IN THE USA 

The problem of designing modern hospitals without adequate information 

on which to base statements of requirements was (perhaps optimistically) 

expressed by Neergaard (1952) thus: 

"Hospitals require a special kind of research for planning 
and construction. An official central clearing house of 
information, available to all engaged in hospital design, 
could give guidance from past experience as to what.has and 
has not worked, what new materials, methods and equipment 
will do a job better. Know-how and know-how-not are equally 
important. If each new hospital could avoid the many 
mistakes from which the old ones have suffered and adopt 
the features which have functioned with the least maintenance 
and replacement, the savings would run into millions." 
(quoted in Thompson & Goldin op cit p 253). 

The effect of design on function may however be somewhat tenuous for, as 

a hospital architect J.S. Moore said, "··· the architecture contributes 

very little to making a patient well, or to patient care" (quoted in 

Thompson & Goldin loc cit). Where then can designers search for sound 

guidance on which to base decisions? A factor strongly influencing 

hospital design, particularly in the USA, has been the search for 

efficiency' which has sought to maximise profit and minimise waste. 

This influence has had an effect, especially in those areas such as 

internal traffic movement and energy constllllption, where cos.ts in one 

form or another can be measured. In consequence much research effort 

has gone into developing methods of computer aided design (CAD) for 

designing hospital building shapes, ward _layouts and mechanical handling 

systems which could show a reduction. in time, energy. distance or 

monetary cost compared with other designs serving the same purposes. 

One of the first such efficiency studies in wards was conducted by 

W. Gilman Thompson of Cornell University in 1913. Thompson sought to 

show that the then current· trend towards private rooms in wards was 
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causing increased workloads for nurses. Tests were carried out with 

nurses wearing pedometers to determine how far they walked in a typical 

day on the ward. The main effect of the studies however was to alter 

the arrangement of service rooms rather than reverse the trend towards 

greater sub-division of the nursing unit (Thompson & Goldin op cit p193). 

In the late 1950s Pelletier and Thompson (1960) conducted an analysis 

of 30 hospital ward layouts designed in a variety of shapes, sizes and 

types of accommodation. They found "no correlation whatever among 

efficiency criteria" then being used to compare ward designs (Thompson & 

Goldin op cit p 294). The Yale Traffic Index (YTI) which Pelletier and 

Thompson devised measured the effects of ward design on walking 

distance of a team of nurses during the working day. The YTI: 

"helped the designer to know in advance how much he must 
pay in terms of the amenities for the ultimate in functional 
efficiency. We put the measuring tool into his hands, with 
the hope that sometimes he decides in favour of the amenities" 
(Thompson & Goldin op cit p 295). 

Other studies conducted at Yale University by Thompson and his colleagues 

included comparisons between centralised and decentralised food services, 

a patient interview study ewhat do patients like?'), nurse call systems; 

utilisation of a maternity unit, and the economics of priyacy. The 

experiences gained in the Nuffield team's Investigations was acknowledged 

in the Yale Studies, and subsequent research in Britain by the DHSS 

benefited from similar investigations in the USA (Thompson & Goldin 

op cit p 231 et seq, Great Britain,Building Research Station 1963, 

Great Britain Mott 1963). 



Thompson and Goldin (op cit p 254 - 260) describe four possible 

approaches to hospital research: 

1. comparative studies, eg using opinions of users 
concerning alternative designs 

2. conceptual studies, in which theoretical methods 
of possible systems are tested empirically 

3. mathematical modelling, using data derived from 
existing systems to derive optimum designs 

4. computer simulation models, by which many complex 
quantitative interactions can be represented and 
the likely consequences predicted. 
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Each of these approaches has applications in evaluation of hospital 

design. The main problem is in obtaining reliable data on which to base 

comparisons or predictions of new designs which may themselves cause 

changes to the data on which the evaluations are based. This 'catch-22' 

situation may only be solvable if the design 'model' becomes the design 

'actual' so that the building or piece of equipment can change in response 

to feedback on how well it is functioning. 

Another research project in the USA which had some influence on hospital 

building design was carried out at the Architectural Research Unit, 

University of Pennsylvania by Sheila Clibbon, an architect7 and 

Marvin Sachs, a doctor (1969, 1970, 1971, 1972, 1973). The aim of this 

research was to explore new ways of designing hospitals to respond to 

their continually changing needs by providing 'like-spaces' instead of 

'Bailiwicks' for hospital departments. The separate grouping of spaces 

for 'patient fostering', 'clinical techniques' and 'industrial techniques' 

was proposed in a nlDTlber of hypothetical design studies which were 

however never put into practice in actual construction. ·Clibbon ended 

a paper on 'Innovation in the Design of Health Care Facilities : Some 

Influences of Systems Building', delivered to the First International 



systems Building Conference in Boston in November 1971,with a warning 

regarding the rigidity of the way infonnation on hospital _design was 

organised and presented. She continued: 

"If we stick to existing administrative and physical 
organisational schemes, new designs are easily evaluated 
and compared with old ones, one like part with another 
like part, rather than one total system with a different 
total system ..•. Behind all this is our inability to 
collect and handle all the needed data and our willing
ness to let these limitations of systems approaches 
dictate what we will design and build in the future. We 
must be careful not to let the tail wag the horse." 
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But perhaps more than any other single person's influence on hospital 

planning has been that of Gordon Friesen (1961, 1975) whose 'newest 

concepts' of supply processing, storage and distribution revolutionised 

the design of hospitals in North America and elsewhere from.the mid 

1950s onwards. The design of wards in'Friesen'hospitals was developed 

round the shared supply area which receives all supplies from the central 

supply department via a conveyor belt or by trolleys on an exchange 

basis and delivers them to 'nu:rscrvers' ~r clean supply cupboards outside 

each patients'bedroom. This system has subsequently been used ·in many 

new hospitals in many parts of the world (see fig. 5 .13 below): 

Fig.5.13 Friesen central supply system, Holy Cross Hospital, 
Silver Spring, Maryland; Gene Verge & Clatworthy, 
architects. 
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5,4 FACTORS SHAPING HOSPITAL DESIGN 

In an article entitled 'Factors which determine hospital'design' 

Lindheim (1966) listed a number of factors affecting the design of a 

typical hospital building, including technology, medical practice, 

organisational concepts, living standards, and the desired 'image' of 

the hospital. More specifically the architect would be concerned with 

the site, orientation, building codes, costs, materials, ability to 

expand, and relationships between departments. Decisions would be made 

on building shape, traffic routes, appearance and many other design 

details. But 'i.mderlying all these considerations were three fundamental 

and interlocking factors: 

1. the goals of the institution 
2. the plan of operation 
3. the plan of the physical facility 

Lindheim condemned the widely held belief that changing the shape of 

hospitals or wards is the way to solve their problems or improve their 

efficiency. Nevertheless 'spatial patterns have a very strong ~old on 

thinking and on attitudes" (p 1670). In a later study on organisation 

and design of radiology departments Lindheim (1971) showed how an 

analysis of the requirements of radiological diagnosis could lead to 

totally new concepts in how radiological facilities should be designed. 

One of the most important factors influen_cing hospital building design 

is the organisational concept of hospitals as assemblies of separate 

departments or activity zones linked.together by a communication net

work carrying people, goods, energy, information and waste materials 

(Great Britain MqH 1961). Some of these types of traffic emanate from 

one point and serve all kinds of departmental zones like an electrical 

ring main circuit. Other journeys go from point to point. The 

communic~tion system therefore has to facilitate both kinds of journey 
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as well as providing a means of escape in the event of fire. The 

pattern of corridors, stairs and lifts may either aim to provide for 

all types of traffic equally, or it may be designed to give preference 

to special types of traffic on account of frequency, urgency or cost. 

Some traffic types, eg removal of waste, may need to be kept apart from 

areas which are considered clean. Vehicle delivery points and ~arparks, 

being noisy,should be sited away from areas needing quietness, such as 

wards and teaching facilities. Urgent traffic should not be encumbered 

by staff going to and from meals. Visitors and outpatients should be 

able to find their way easily to their intended destinations without 

getting lost or penetrating restricted zones such as wards or operating 

departments. 

Zoning of hospitals (and health centres) into public, staff and shared 

areas,is one way of controlling access and maintaining security and 

confidentiality (Cammack 1975). Other reasons for grouping of specific 

departments or activities into zones are; sharing of engineering plant, 

accessibility to trans.inrt_, and provision for occupants (especially 

in-patients) to benefit from . interesting views of the outside world. 

Considerations of economy, comfort, health and efficiency-require that 

buildings do not impose thermal, visual, auditory or respiratory stress 

on their occupants (Goromosov 1968), and that an equable internal 

temperature range can be maintained even with extreme diurnal tempera

ture variations, without the need for costly engineering plant or high 

rllilning costs. Buildings with a high ratio of external wall and roof 

area to internal floor space tend to cause excessive heating or cooling 

loads in extreme weather conditions,depending on the climatic orienta

tion of the building and site (Atkinson & Phillips 1964). Constructional 



features such as overhanging eaves and varandahs provide protection 

from sun, wind and rain (Jenkins & James 1978). 
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Building thickness affects how far natural lighting and ventilation can 

penetrate effectively into a building interior (Ne'eman et al 1966, 

Cockram et al 1971). But many other factors, such as the type of 

external wall and ground surfaces, and the degree of obstruction by 

internal partitions and curtains, will modify what may otherwise be 

an ideal building shape for comfortable internal conditions (Markus 

et al 1972). 

Detail design of windows - their size, shape, degree of recession, 

spacing, sill height and means of screening from sun, wind, rain and 

insects - affects how buildings appear from the outside and what sort of 

view their occupants have from inside (Taylor 1979, Turner 1971, 

Nuffield 1955 ch.4). While views from the twentieth floor may be 

worth the discomfort penalty in bad weather, large areas of glass, 

even in relatively cool climates, cause excessive heat gain on the 

sunlit side, and may require external shading devices. These are not 

only costly to install and maintain, but also obstruct the view and 

attract unwanted birds (Jenkins & James op cit). 

Due to the high cost of air-conditioning and window systems, some 

hospital designers have opted to follow a trend in the industrial field 

and provide almost entirely windowless buildings. These can be cheaper 

to build and run than factories or warehouses with side windows and roof 

lighting (Stone 1975, IES. 1972), but their psychological and health 

effects have caused concern (Hillman 1973 ). Deep buildings require 

permanent artificial lighting in interior areas which has been suggested 

as a primary cause of visual fatigue and other stress symptoms (Medical 
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Journal of Australia 1970). Waste heat from artificial lighting 

installations also has to be dissipated in summer, although this can be 

utilised in cooler weather. In very well insulated buildings this heat 

source mayeven be used as the primary source of heating. 

Internal traffic in the hospital as a whole has had an increasingly 

powerful influence on building shape and layout, particularly since the 

development of the electrically powered lift and other mechanical means 

of transportation (Strakosch 1979). Aware that increasing sophistication 

of medical technology and management methods were requiring equivalent 

sophistication in the design of hospital buildings, a number of resea:r:.chers 

in the USA, Britain and Europe have developed methods for deducing 

optimum building shapes from predicted data on frequencies and import:.,.. 

ance of internal traffic journeys between departments in hospitals. 

Among the first researchers to develop computer simulation of internal 

traffic in hospitals Souder et al (1964) based their traffic data on two 

newly built acute general hospitals of about 200 beds each. From 

these data comparisons were made between a number of hypothetical 

hospital layouts to determine an optimum layout which would minimise 

either overall journey times, overall journey cost, or time and cost of 
. 

specific journeys. The choice was left to the researchers as to which 

criterion to use. The relative weight to assign to given types of 

journey was deduced from staff opinion surveys, and from estimates of 

staffing and energy costs for each type· of journey. 

A number of other studies have been carried out in the USA and in 

Britain, both of interdepartmental traffic in hospitals (eg Great 

Britain MOH 1966, Cinar 1968), and of intradepartmental traffic in, for 

example, operating theatres (Whitehead & Eldars 1964), wards (Delon & 
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Smalley 1969), outpatient departments (Thunhurst 1971), and accident and 

emergency departments (Beattie 1972). 

The study by Hughes (Great Britain MOH 1966) was based on predictions 

of the optimum traffic that should occur in a well-run general hospital 

of about 600 beds. Weightings were assigned to particular types of trip 

to produce a proximity factor, but only 18 departments could be 

separately identified because this was the maximum number of locations 

which the computer then being used could handle! All wards were there

fore considered as one 'department'. 

Cinar's study was one of the first to represent the hospital inter

departmental traffic srstem satisfactorily in three dimensions. Most 

methods of computer simulation of traffic and layout depen~ either on 

using hypothetical traffic data to test alternative layouts, or they 

propose a layout and then improve it to reduce the time or energy 

consumed in travel for a particular set of trips. In Cinar's method 

the arrangement of lifts, corridors and stairs has to be predetermined; 

the allocation of departments to different floors is then worked out 

from traffic data. Some of the intradepartmental traffic models can 

arrange groups of standard space units to accord with policies about 

allocation of specific activities to spaces, for example whether the 

activity space unit must be adjacent to a corridor or have access to 

the outside for light, view or ventilation. 

The 'chicken and egg' problem crops up here because any spatial 

arrangement of activities generates some traffic movements that cannot 

be predicted. Also any change in organisation or operational methods 

will cause changes in the traffic movement pattern. Hence any spatial 

allocation or layout design method based solely or largely on traffic 
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movements will put constraints on the types of activities which can 

conveniently be accommodated. Nevertheless such methods help to ensure 

that layouts are designed which are reasonably economical in terms of 

traffic movement. 

Tabor (1970) analysed a selection of floor layout types commonly 

used in office buildings,ie single loaded corridor, double loaded 

corridor, cruciform and hollow square •. He then determined mean journey 

lengths between all rooms in such layouts, assuming an equal number of 

standard size rooms in each case. With a layout accommodating 32. 

standard rooms the actual journey distances are shortest in the double 

loaded corridor layout and longest in the single loaded layout. The 

cruciform and hollow square layouts are slightly less 'efficien~ than 

the double corridor layout in minimising journey distances. 

Somewhat similar studies have been conducted on hospital ward layouts of 

different sizes and types (Lippert 1971, Trites et al 1969, McLaughlin 

1964 & 1969, Freeman 1967, Great Britain MoH 1963, Jacobs 1961, Thompson 

& Pelletier 1959). The findings of these studies cover a bizarre 

variety of ward shapes, but for optimum convenience and reduction of 

unnecessary walking by nurses the double corridor or race-track layout 

is hard to beat. Circular or radial layouts may however be preferred 

for intensive care units. The priorities placed on economy of staff 

traffic movement,together with convenience for patients, ease of nursing 

supervision, adaptability of floor space, simplicity of structure, view 

of the outside,and control of noise,for example, determine what shape is 

finally selected for a particular ward or department layout. 

Gray (1975) described a computer aided method for optimising layouts. 

from a set of predetermined department profiles designed according to 



certain rules of assembly within the Harness hospital constructional 

system (Great Britain DHSS 1972). Nevertheless the range of choice 

left open to the designer will be constrained by the weighting or 

order of values placed on particular requirements, whether these are 

cost related and quantifiable, or are determined subjectively. 
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An earlier study by Souder (1963) proposed methods of estimating space 

needs and building costs for new hospitals on the basis of analysis of 

spatial allocations to different functions in a large sample of existing 

hospitals. As floor space is such an important factor in determining 

building costs there. is a strong incentive to produce a quick rule-of

thumb table for use in the early phases of planning for estimating the 

amount of floor area required for each main department in a hospital. 

Various means of analysing floor areas by departments have been devised 

(eg Great Britain MOH 1961, DHSS 1969 & 1974, Weeks & Best 1970, 

England 1971, NSW Health Commission & Government Architect 1975, and 

Davies & Howells 1976). Most of these methods depend on an analysis 

of previous hospital designs and serve only to generalise about the 

distribution of floor space to particular kinds of departments, and 

thus tend to perpetuate existing patterns of spatial distribution. 

Few of the methods of analysing departments agree on the means of 

division or classification by function, and so direct comparison 

between space allocation in different hospitals is impossible unless 

the detailed floor layout drawings are carefully analysed according to 

a particular classification method. It is difficult,for example,to 

compare British hospitals planned according to DHSS Building Note 

guidance, American hospitals planned on US Public Health Service para

meters, and NSW hospitals planned to follow the NSW Health Conunission 

guidelines. 
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Considerable differences are however apparent in the standards of space 

allocation to particular departments serving the same purpose in 

different hospitals. The Best Buy hospitals in Britain,for example, 

provide approximately 185 sq.ft. (17.2m2) per bed in general wards 

compared with about 285 sq. ft. (26. Sm2) which was reconunended in the 

DHSS Building Note on wards (1968), while the Greenwich District 

Hospital (Green et al 1971) provided about 250 sq.ft. (23.3m2) per bed 

in general wards. The number of beds in a nursing unit clearly affects 

the amount of floor space per bed within each unit - the larger the 

nmnber of beds the less space is required per bed. Thus there is an 

incentive to increase the number of beds per nursing unit if the cost 

criterion is cost per bed. If however the criterion is cost per unit 

of floor area, a hospital with a higher floor area per bed will show 

lower unit cost of floor area but a higher overall cost per bed. Which 

criterion to use depends on the purposes of comparison. 

The mean floor area per bed for complete hospitals may be as low as 

SOO sq. ft. (46. 5m2) for a small community hospital with simple support

ing services. For a large teaching and research hospital the equivalent 

statistic is around 2000 sq.ft. (185m2). Determining a basis for 
. 

allocating space and money to hospital buildings or comparing value for 

money between different sizes and types of hospitals is thus far from 

simple. 
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s.S INNOVATION AND VARIETY IN HEALTH FACILITY DESIGN 

Health facilities, particularly hospitals, built over the last thirty 

years exhibit a bewildering variety of design characteristics, bearing 

in mind that they were all designed for broadly .similar user require

ments and environmental conditions (see Stone 1976). Even individual 

departments such as wards and operating suites exist in a wide range 

of layouts and types of construction which seem to have little to do 

with their particular local needs or constraints. 

Exceptions to this general trend towards variety are those hospitals 

designed and built as part of a program of similar building projects 

originally conceived as total systems rather than as 'one off' projects • 

(Architectural Forum 1953, Agron & Borthwick 1972, Great Britain DHSS & 

Hospital Design Partnership 1972, Architects Journal 1974, Billing 1977). 

Some of these 'systems' hospitals were 'semi-open' thus permitting a 

wide range of individuallity in design, eg the Mineworkers' and Harness 

hospitals; while others were virtually standard hospital or department 

designs, eg Best-Buy & Nucleus hospitals. Several systems of design 

and construction have been proposed which employ a standard framework 

within which virtually any department or building layout may be 

produced (eg Sheoris 1973, Zeidler 1976). The majority of hospital 

designs in developed countries are,however,unique for reasons which 

probably reflect their designers' need to innovate in a search for 

better solutions. 

In chapter 2 various approaches to planning and design were described 

and compared. Some of these approaches allow greater opportunity for 

personal expression of ideas by planning team members and this may 
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largely account for the individuality of the designs which they are 

responsible for (Moore & Smith 1975). The question rem~ins however 

whether variety for its own sake is better than conformity or repetition. 

Good designs, that is those which satisfy their users' requirements 

efficiently, are usually a result of continual development and improve

ment. But the requirements and conditions may become changed so that 

the old designs are no longer viable. In this event a new range of 

possible designs are generated until one or two become established by 

a process of natural selection (Whyte 1951, Vernon 1970, Whitfield 1975). 

Alexander et al (1977) have catalogued a range of environmental designs 

_or 'patterns' which are found to work well by experience, but 

unfortunately many of these are not known or not understood. The 

'pattern language' proposed by Alexander and his colleagues was intended 

to be used in building and planning for a wide range of human activit;i.es. 

A companion book described the methods of applying the patterns in the 

creation of towns, buildings and rooms (Alexander 1979). In the past 

'patterns of design' were well established, and variety was provided 

by the particular qualities of the individual craftsman or designer. 

Today corrunercial competitiveness causes new designs to be created 

unnecessarily before the older ones have had time to become established, 

modified and improved (Heskett 1980 p 72, Hospital and Health Services 

Review 1980). 

From an economic viewpoint there is little doubt that producing 

identical hospital buildings or departments which meet their users' 

requirements reasonably well is more efficient than varying the designs -

to satisfy the whims of particular client organisations. 
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copying another hospital design in inappropriate circumstances can 

however result in increased cost if many modifications have to be made 

to the original design to fit the new circumstances~ the new Casaurina 

Hospital in Darwin is a case in point. It took nearly three years to 

adapt the design of Woden Valley Hospital in Canberra Con which the 

Casaurina Hospital design was based) to make it fit local requirements, 

and even then there was some criticism that the design was not really 

suitable for its requirements and location (Hyde 1973, Spain 1980). 

In health centre design Beales (1978) has documented instances where 

the clients (mainly doctors) have unduly influenced the design of new 

health centres, resulting in inefficiency in operatiun and use of space. 

Many health centres in both Britain and Australia have been designed to 

meet the whims of particular people without a proper understanding of 

the functional requirements of their users (Cammack 1973 & 1975, 

Australia Department of Health 1978). Some standard designs have been 

produced for temporary health centres, eg in Canberra in the early 1970s, 

but they have subsequently been replaced by more permanent buildings of 

greater architectural impact, individuality and cost. 

A comment from one doctor, in a recently completed new health centre in 

Canberra, was that he found the previous rather cramped temporary 

building much better for staff interaction and team-work than the newer 

more interesting and spacious but dispersed building. Beales (op cit) 

makes the point that the original idea for health centres in Britain 

was to promote the 'health care team' concept, but in many cases the 

design has inhibited or prevented this from happening (p 5). Apparently 

inflexibility· in layout and construction was one cause of the problem, 

but also lack of awareness of the planners and designers in what was 

actually happening in health centres, or what should happen in them. 
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Alexander et al (1979) see most new health care facilities as: 

"enormously expensive .... inconvenient because they 
are too centralised .... tend to create sickness rather 
than cure it because doctors get paid when people are 
sick." (p 252). 

•community mental health centres' were develope~ in the USA in the 

late 1960s, but they tended to reinforce the patients' sick role 

rather than promote mental health in the community (Alexander ibid). 

The only health centre planned to promote health activity instead of 

treat illness was the Pioneer Health Centre at Peckham in south east 

London which initially occupied a converted house when it opened in 

1926. Later a permanent building was designed by the engineer 
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.Sir Owen Williams and this operated from 1935 until war broke out in 

September 1939. The building was designed round a swimming pool and 

contained a gymnasium, theatre, cafeteria and various recreation and 

craft rooms besides the relatively small amount of clinical accommoda

tion. The three storey flat slab reinforced concrete structure was a 

simple rectangular glass box which allowed considerable flexibility in 

the arrangement of spaces by removable breeze block partitions 

(see Architectural Review May 1935). The layouts are shown below: 

• • 
• • • • • 

ii 2 I i 4 5 

F. • • • . I 
I 

• • • • • 

Fig.5.14 Peckham Pioneer Health 
Centre, floor layouts 
(Source: Cox & Groves) 
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1 lour.ge & cafeteria 6 medical rooms 
2 swimming pool 7 dental 
3 loum;e 8 upper p3rt pool 
4 upper paft !j(m 9 library & ren room 
5 upper part lecture hall 10 study & recreaiion 
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In a book on the Pioneer Health Centre experiment Pearse & Crocker 

(1943) describe the requirements for flexibility in the following terms: 

"the activities of its members cannot be pre-designed 
but must grow spontaneously. Hence the need that the 
construction of the building should be such as to give 
opportunity for maximum fluidity and change in its 
continuously unfolding 'organisation'" (p 301). 

Many hundreds of health centres have been built in Britain, USA, Canada, 

Australia and New Zealand, but very few indeed have followed in the 

pattern established at Peckham. Why? Mainly, it appears, because of the 

strength of the medical profession in promoting a sickness service ·rather 

than a health service, and the reluctance of most general practitioners to 

be integrated into the local community health and welfare services. 

Few health centres in NSW include general practitioner services,although 

most of those in ACT provide facilities for group practice doctors and 

dentists in addition to social workers and community nurses. None 

however offer the range of social and recreational facilities provided 

in the original Peckham centre which now accommodates conventional group 

general practice facilities and various health and welfare clinics. 

The planning and design of most British, North American and Australian 

community health centres would appear to fail to meet even the basic 

requirements of promoting teamwork among the primary health care 

professionals who work in these centres (Beales op cit p 3-9). 

Inappropriate variety in health facility design may therefore be due 

to requirements not being investigated properly, or set down 

sufficiently clearly, thus providing no criteria for evaluation of 

design proposals and leaving too much scope for individual choice. 
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5,6 HOSPITAL CONSTRUCTIONAL DEVELOPMENTS 1960-1980 

Most modern hospital construction has tended to follow the traditional 

approach of 'one-off' designs rather than adopt a systems approach to 

health building in which 'off-the-peg' structural systems are applied 

to a program of new building projects (Agron & Borthwick 1972, 

Ratcliffe 1979, Architectural Record 1979). 

Choice of constructional methods and systems for hospitals will be 

determined largely by economic factors, but most recent multi-storey 

hospital buildings are medium or long span framed structures of 

reinforced concrete or steel,or a combination of the two. Structural 

grid dimensions vary, but many hospital designers have adopted a 

structural column spacing which coincides with typical room widths of 

3.6m or 7.2m (11 to 12 ft. or 22 to 24 ft.) (Weeks et al 1976). 

Some hospital systems, such as the Best-Buy hospitals in Britain 

(James 1972), have used a relatively short span frame and panel 

structure which limits the extent of internal spatial flexibility 

(Great Britain DHSS 1968). Other structural systems, such as those 

used on the Greenwich Hospital and the Harness system hospitals, have 

opted for longer spans up to 64 ft. (22.4m) which give considerable 

freedom in the planning of rooms and departments without interference 

from columns or structural walls (Holrord 1968, Great Britain DHSS 1972). 

Approximately fifty orso large hospitals built recently have adopted 

the'interstitial space' or service sub-floor concept which was first 

used experimentally in a British Hospital at Greenwich, although the 

concept had previously been used in laboratory and industrial buildings 

in the USA and Britain (Devereux an<l Charlton 1962). 
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Toe advantage of a service sub-floor over the more conventional system 

of small scattered vertical service ducts is that installation of 

pipework and ductwork can be ca:rried out at waist level instead of 

overhead in a false ceiling space or in cramped vertical shafts. This 

permits faster installation work and allows more building tradespeople 

to work concurrently in one building zone without interfering with 

one another. Subsequent alterations and inspections of services can 

be carried out relatively easily in the sub-floor space provided it is 

high enough to walk upright between beams, and there is sufficient 

light, ventilation and space to work comfortably and conveniently. 

(Building Systems Development & Stone Marraccini & Patterson 1972, 

Sheoris 1973). 

A ntnnber of hospital building systems have been developed which employ 

large modular units containing between 450 to 650 m2 (5000 to 7000 sq.ft.) 

of floor space uninterrupted by coltnnns or service ducts (Sheoris op 

cit, Zeidler 1976). These _systems tend to cost more than conventional 

structures, but the cost savings in installation work, and in later 

flexibility of rearrangement of services and partitions, is considered 

worth the extra premium of 3 to 8% on construction costs (Mathers & 

Haldenby 1979, United States General Accounting Office 1972). 

The modular unit approach to health facility design has also been 

adopted on a smaller scale for mobile transportable hospitals and for 

health centres {Buchanan 1981). The relatively high cost of such 

systems prohibits their use in conventional situations, but they have 

been used successfully for mi 1i tary and emergency purposes. It is 

worth remembering that Brunel designed the military hospital at Renkioi 

as a transportable demountable building system in 1855, and that the 



5.37 

pavilion wards of Lavoisier and Nightingale were essentially modular 

space units linked to and served by a corridor. The recent Harness and 

Nucleus hospitals in Britain have in many respects adopted the same 

principle. 

Design of engineering services in hospitals has traditionally started 

after the basic layout and structural design concepts have been decided. 

But with the increasing cost and complexity of engineering services, 

and the higher proportion of capital and running costs being due to 

service installations, it is now regarded as axiomatic that engineering 

service consultants should have as much influence on basic design as 

the architectural and structural consultants. The development of the 

interstitial space (ISS) concept is a reflection of this approach, but 

the building contracting industry has been slow, especially in Britain 

and Australia, to take advantage of its benefits in speeding up 

construction (Eden 1962, Building Design Partnership 1978, 1979). 

The 'energy crisis' has caused a major re-think of many aspects of 

engineering design, particularly as regards design for minimal 

energy consumption and the need to provide safe conditions in the event 

of prolonged power failures. This has caused engineering systems to be 

designed for minimal wastage by thermal loss or gain, and for maximum 

reliability and simplicity in use. It has also caused a return to 

natural lighting and ventilation wherever possible,rather than 

depending on high energy consuming artificial lighting and air

conditioning systems (Wallington 1980). Those hospitals designed 

before the energy crisis,and which adopted high energy consuming 

environmental control systems,now have little option but to continue 

to pay the price in heavy ru.~ning costs,or close down the most 
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expensive areas to maintain. Where such options have been built into 

the design, ie to enable natural or mechanical ventilation to be used, 

this clearly imposes more stringent requirements if other factors, 

such as infection control, are to be met. 

The need for spatial flexibility, and the corresponding need for 

engineering service availability at virtually any point, have caused 

a major revolution in the way some hospitals have been designed and 

·constructed over the last 20 years. They may however have led to 

economic problems such as high energy consumption and high staffing 

levels in many new hospitals. Inability to adapt to a changing 

environment may have caused the extinction of the dinosaurs. Large 

and complex hospitals may be doomed to the same fate. 



5. 39 

s. 7 AN ANALYSIS OF SOME CHARACTERISTICS OF HOSPITAL DESIGN 

Hospital buildings have been classified into a variety of generic types 

(eg Green 1966, Agron et al 1972, Mikho et al 1974, Davies et al 1976). 

These generic types reflect three principal influences: 1) the desire 

to provide an adaptable and convenient interior, 2) the effects of the 

site and location of the building, and 3) the wish to create an 

'architectural' statement. These three influences are more or less 

equivalent to Souder's (1964) 'utility, amenity and expression~ 

Building shapes can also be classified according to a number of spatial 

or geo~etrical qualities: 1) relative height, number of floor levels, 

2) degree of cohesiveness or spatial continuity, and 3) degree of 

compactness or extension. Buildings may therefore be described as 

high (over say 8 or 10 floors), medium height (4 to 7 floors)or low 

(1 to 3 floors); they may be highly cohesive and continuous (as in a 

large aircraft hanger) or dispersed and fragmented as the separate huts 

in a primitive village; and they may be very compact as in a solid 

cubic shape or extended as in a building with pavilions linked by long 

corridors. Other characteristics, such as type of structure, means of 

distribution of engineering services, number of entrances, internal 

arrangement of corridors> lifts and stairs, will affect how well the 

building may meet its various requirements. 

The number of generic building shapes identified by the various authors 

listed above varies from five to eleven, although it is hard to see 

the difference between some of the eleven categories illustrated by 

Davies et al (op cit p 1-13). The six shapes identified by Green are 

shown in the diagram overleaf (fig. 5.15). 
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The following comparison shows the different categories identified 

by Agron, Davies and Green: 

AGRON 

high block 

low block 

tower on base 

(as low block) 

pavilion 

(as low block) 

articulated 

(as pavilion) 

DAVIES 

independent block 

'Harness' type 

{ 'T'block on base 
tower on podium 

cellular type 

'Nightingale' type 

{
'Greenwich'type 
horizontal linear 
horizontal square 

random blocks 

finger plan 

GREEN 

slab block 

(as compact low) 

{ tower and low block 
tower on podium 

(as compact low) 

(as finger plan) 

compact low block 

separate high and low 

finger plan 
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A discussion paper circulated by the writer in 1963 identified eight 

measurable ways in which building shapes differed: 

1. extent of ground covered 

2. overall height 

3. area of continuous space on one floor level 

4. perimeter length of all floor levels 

5. the area of space further than 6m (20 feet) from 
an outside wall 
(OR the number of internal rooms with no windows 
to the outside) 

6. area of external wall and roof surfaces 

7. disparity between floor areas on different levels 

8. distance of furthest points on each floor from a 
central point measured along the shortest practicable 
route. 

Seven other qualities were also identified which were dependent on 

detail design and local circtllllstances: 

1. ease of adding on to a building 

2. scope for changes in function and in spatial 
allocations to departments 

3. scope for rearrangements of room layouts 

4. degree of physical .and social isolation between zones 



5. ease of adapting the design to different 
site situations 

6. adaptability of the transport system to meet 
changing needs and circumstances 

7. exposure to climate and external noise 

5.4 2 

Nine further types of differences were identified as being due to, or 

affected by, the type of hospital organisation or the detailed building 

design: 

1. building cost 

2. engineering services cost 

3. maintenance costs of buildings, services and 
grounds 

4. running costs 

5. ntnnber of staff needed to operate the building 
and services satisfactorily 

6. length of traffic journeys of different types 
during a typical working day 

7. number of lifts and hoists needed to maintain 
a satisfactory service 

8. efficiency in the utilisation of space and 
equipment 

9. number of inpatient beds which could be conveniently 
grouped as one administrative unit. 

Lastly, six features were listed which could affect the buildings' 

performance: 

1. means of transportation used for goods 
eg trolleys, hoists 

2. means of transportation of people 
eg lifts, escalators 

3. method of distribution of engineering services 
eg false ceiling, vertical ducts, sub-floor 

4. suitability of construction system for rearrangement 
of room or department layout 

5. suitability of the design for extension of the 
building and services 

6. simplicity of operation and maintenance of building 
and engineering services. 



All the thirty characteristics listed above were then used to derive 

eight principal criteria as a basis for evaluation: 

1. suitability for building on different sites 
eg sloping, small, awkward shape, existing buildings 

2. suitability for phased development on new or existing 
sites 

3. potential for future expansion of unknown type or 
extent 

4. adaptability in design and construction and use 

5. simplicity in design, construction and use 

6. economy in design, construction and use 

7. ease of communications for people, goods and 
information within and without the building 

8. suitability for accommodating the various functions 
and facilities of the hospital. 

5.43 

Each of the six layout types identified by Green was analysed in 

respect of these eight criteria from which it appeared that the low 

compact form of building offered more advantages than the other five 

types. This type of building was then explored for the Greenwich 

Hospital development project then under discussion,and for which the 

low compact form of building was finally selected (Holroyd 1968). The 

low building form was also used in various forms for the Best-Buy 

hospitals (James 1972) and for the subsequent Harness and Nucleus 

System hospitals. A number of other hospitals have been constructed 

which reflect the apparent advantages of a low compact form,eg Loma 

Linda Veterans' Hospital in Southern Calfornia (Agron et al 1972), and 

the McMaster Medical Centre in Hamilton near Toronto (Zeidler 1975, 

1976). Several other versions of low compact hospital have also been 

built, eg the Queen's Medical Centre Nottingham (Building Design 

Partnership 1978),and Flinders Medical Centre, Adelaide (Llewelyn 

Davies,Kinhill & Weeks 1975). 
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Two contrasting trends are evident from the foregoing sections:-

!) the search for new design ideas which offered hope for solving 

problems previously encountered in design and use of health facilities, 

and 2) the steady evolution and development of an idea in a number of 

designs over a considerable period of time, each design learning from 

the mistakes and successes of its progenitors. 

The next section describes how hospital ward designs have evolved since 

1948. It shows how design requirements of hospitals and wards have· 

interacted, not always successfully, to produce some of the present 

unresolved conflicts in hospital design. 
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Design of post-World War II hospital wards in Europe, North America and 

Australia was influenced by a number of factors among which were develop

ment of mechanical handling systems for supplies, use of air conditioning, 

and higher standards of comfort, convenience and privacy for patients. 

Economy was however still an important consideration, and .the Nuffield 

Investigation team (1955) carried out floor space and walking distance 

analyses of a number of ward designs from Britain, USA, France and Sweden. 

They found some differences in the allocation of floor space to various 

functions,and also in the amount of space per bed in the ward: 

Table 5.1 Comparative floor areas of wards 

ward type country no. of space/bed % space 
beds ft 2 m2 bedrooms 

A Nightingale UK 26, 2s = 28 200 18.6 61.2 

B modified N'gale UK 2x8, 8s = 24 207 19.3 55.7 

C corridor ward UK 2x8, ls = 17 256 23.8 45.6 

D corridor ward USA 2x4, 
4x2, 8s = 24 249 23.2 46.8 

E corridor ward France 4x4 
4x2, 2s = 28 229 21.3 47.0 

F corridor ward Sweden 3x6, 2x3, 
lx2, 4s = 30 211 19.6 56.0 

The Nuffield wards 

The Nuffield team's investigations into ward planning culminated in two 

experimental buildings, one at Larkfield Hospital at Greenock i~ Scotland., 

the other at Musgrave Park Hospital in Belfast, Northern Ireland. The 32 

bed Larkfield ward consisted of 6 four-bed bays and eight single rooms in 

two units of 16 beds, each supervised by a nurses' station. At Musgrave 

Park each ward sub-unit consisted of 20 beds in 2 six-bed bays., one four

bed bay and four single rooms. Floor space per bed at Larkfield was 

218 ft 2 (20.3 m2 ) and at Musgrave Park 194 ft 2 (18 m2 ). (see figs.5.16 & 5.17). 



Fig.5.16 LarkfieldHospital, Greenock, ward layout 
Architect, R. Llewelyn Davies 
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Fig.5.17 Experimental ward block at Musgrave Park Hospital, Belfast 
Architect, R. Llewelyn Davies 
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Ward layout, Guy's Hospital, 
London Bridge 
Watkins, Gray, architects 

Fig.5.19 

Nightingale wards, 
St.Thomas' Hospital, 
Lambeth 
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In both Nuffield ward designs there was some privacy for patients, but 

also good direct observation of most beds by nurses as they went about 

their tasks in the centre of the unit. Toilets in the Larkfield wards 

were accessible directly from the bed bays, being between each pair of 

bays. At Musgrave Park access to toilets was less direct though providing 

for more adaptability of space, less noise near patients' bed areas, and 

more economical grouping of _plumbing services. In both wards patients 

had use of a buzzer to summon nurses if needed. 

In London one of the first teaching hospitals to begin reconstruction 

after 1948 was Guy's Hospital where a new ten storey surgical ward block 

was completed in 1960. This design was a modified Nightingale ward in an 

'L' shape with 14 beds in each arm. The design incorporated overlapping 

bed spaces with a shared 'no-man's land' between the beds. (see fig.5.18) 

At St. Thomas' Hospital, London, an existi_ng Nightingale ward (see fig. 

5.19)was converted in 1959 to a partitioned layout with four-bed and two

bed bays each side of a central aisle (not unlike the _Nuf;f,ield· Larkfield 

ward. This experimental layout was used as the basis for the new T

shaped east wing wards built in 1965, each of which contained 28 beds in 

6 four-bed bays and four single rooms. These wards had glazed partitions 

between the four-bed bays thus allowing nurses in one bay to observe 

patients in adjoining bays. This arrangement,however,diminished visual 

privacy for patients unless curtains were drawn across the glazed 

partitions when necessary. Three of the four single .rooms were 

directly behind the nurses station at the cross of the T where they were 

near the centre of activities (see fig.5.20). 
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Mineworkers' and Friesen wards 

Meanwhile in the USA a chain of ten hospitals ranging in·size from SO 

to 200 beds was built in the early 1950s in the Appalachian mountains 

for the United Mineworkers' Welfare Association. The hospital adminis

trator, Gordon Friesen, advised on aspects of ward design and ward 

supplies handling, including the concept of 'nurservers' or supply 

cupboards outside each patient's room. These were kept topped up from 

supply trolleys replenished daily from the central supply department on 

a lower floor. The ward floors were often in the form of a double

corridor layout with the central zone between the two corridors housing 

the service rooms, all patients' bedrooms having an outside view ar.d 

daylight. This form of layout, known as the 'racetrack' ~ard, provided 

a compact floor layout which took advantage of air-conditioning as well 

as reducing walking distance of nurses to a minimum. Patients' bedrooms 

contained mainly four, two or one beds. The wards at Harlan and 

Whitesburg are shown in figs.5.21 and 5.22. 

The square deep-plan used in the 54-bed ward floors o~ the Whitesburg 

Hospital, Kentucky was subsequently taken a step further in the 176-bed 

ward floors of the 25 storey Bellevue teaching hospital i!l New York 

which contained four ward units of 44 beds, 30 beds being in six-bed rooms, 

12 in three-bed rooms and two in single rooms. The layout is shown in 

fig.5.23. 

The later north wing at St.Thomas' Hospital,which contained four 

L-shaped 28-bed Nuffield type ward units round the edge of a deep-plan 

floor (the centre area being occupied by teaching and ancillary rooms), 

was smaller but similar to the Bellevue layout. 
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Fig.S.22 Ward floor layout, Whitesburg Hospital, Kentucky 
Sherlock, Smith & Adams, architects 

Fig.5.23 Floor layout Bellevue Hospital, New York, 
Pomerance & Breines, architects 
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A number of new hospitals were designed and built in Britain during the 

1960s, notable among which were the War Memorial Hospital at High Wycombe 

and the new hospital at Swindon, Wiltshire by Powell and ·Moya. The 

Oxford Regional Hospital Board was the client, and Llewelyn-Davies and 

Weeks from the Nuffield team were consultant planners for both hospitals. 

Many of the principles explored in the experimental wards at Larkfield 

and Musgrave Park were further developed at·High Wycombe and Swindon. 

In 1970 the Oxford Regional Hospital Board published a comparative 

evaluation study of the High Wycombe and Swindon wards. The two wards 

were similar in many respects, each unit consisting of 20 beds in a 

similar arrangement of four and six-bed bays grouped closely round a 

nurses' station. The main difference was that Swindon was a single 

corridor ward with 80 beds per floor, while High Wycombe had a double 

corridor layout with 40 beds per floor (see figs.5.24 and 5.25). 

In comparing the views of staff and patients in the two ward blocks, it 

was found that the more compact 'U' shaped layout of multi-bed bays and 

single rooms round the nurses' station at High Wycombe provided better 

supervision and closer contact between nurses and patients than the more 

stretched-out layout used in Swindon. The cost of the High Wycombe ward 

was however greater due to more complex engineering services, especially 

ventilation in the centre core area. 

Another ward design by Powell and Moya,- Wexham Park Hospital, Slough, was 

also based on the Nuffield concept, but in this case an 'L' shaped layout 

was used with 16 beds in each arm. The single floor 300 bed hospital 

allowed all bed rooms a view out on to garden courtyards (see fig.5.26). 
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DHSS and SHHD Development Groups 

When the British Ministry of Health set up its Architects' Research and 

Development Group in the late 1950s, one of its first tasks was to 

produce guidance on ward design. This was published as Hospital Building 

Note No. 4 in 1961. It was followed in 1963 by another Building Note. 

No. 1~ on the pros and cons of deep-planned (race-track) wards. This 

Building Note was the result of an evaluation of various forms of deep 

planned wards compared with the single corridor layouts similar to the 

Nuffield wards at Larkfield and Musgrave Park. Building Note No. 4 was 

subsequently rewritten in 1968 and embodied feedback from experience of 

using some of the new types of ward. 

An advantage of race-track layouts was the ability to fit a ward block 

containing, say, 60 beds on each floor, onto a smaller site than would be 

needed for the same number of beds in a single corridor layout. The price 

paid for this advantage was a higher proportion of internal rooms needing 

mechanical ventilation and permanent artificial lighting. Construction 

costs were about the same for single and double corridor layouts, 

although engineering costs were higher in the deeper layouts on account 

of the extra ventilation plant needed. Additional lighting was also 

needed by day to help balance the illumination levels in internal 

rooms with those in the naturally lit bedrooms. 

In Scotland similar types of ward had been developed to those in England. 

Experimental wards were designed by the Scottish Health Department, one 

at Falkirk in double corridor form and another at Kirkaldy in single 

corridor form (Great Britain, Scottish Home & Health Department 1965 & 

1969). The Falkirk ward is shown at fig.S.27. 
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In 1963 when the Ministry of Health (now DHSS) started to plan a large new 

hospital at Greenwich in South-East London (Green, Moss & Jackson 1971) 

one of the aims was to explore the benefits of compact planning and 

adaptability of floor space. The small urban site, already congested 

with existing old hospital buildings, meant that the new building had to 

be constructed in three or four phases over a period of five to six years. 

Wards at Greenwich were arranged around the entire periphery of the two 

upper floors of the four-storey air-conditioned building, each floor 

consisting of eight 33-bed ward units with 30 beds arranged in five or 

six-bed rooms and three in single rooms.(see fig.5.28). 

Considerable attention was given in the Greenwich ward design to resolving 

conflicts between adequate nursing supervision and reasonable privacy for 

patients. For reasons of economy of space, and to simplify plumbing 

services, most toilets were located across the corridor from the multi

bed rooms. This allowed good observation of bedrooms from the corridor 

through the glazed corridor partition. Doors were provided between the 

corridor and bedrooms to reduce activity noise, particularly at night, 

and corridor lighting was dimmed at night to avoid disturbing sleeping 

patients. 

A ward design similar to Greenwich was used in the Best-Buy Hospitals 

planned jointly by Hospital Design Partnership and the DHSS architects 

division and developed concurrently with the Greenwich design. These 

wards had 36 beds in four six-bed bays, one eight-bed bay and four single 

rooms under the control of one nurses' station. A small day space was 

provided in each multi-bed room (see fig.S.29). 
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More recent developments in ward planning in Britain have been based on 

the Harness and Nucleus hospital designs (see ~igs:S.30 and.:.S.31). 

The Harness ward was cruciform in sh<>.pe and used a combination of six, 

five and ·four-bed rooms in addition to some single rooms. The layout 

was flexible though complex. Both single and double corridor arrange

ments of rooms were used in different sections of the ward. The Nucleus 

ward is simpler in concept and shows the beginning of a return to a more 

open ward with good direct supervision of a substantial proportion of 

patients. 

Following publication of the findings of the St .. Thomas' Ho·spital ward 

evaluation in 1977 a number of ward designs were proposed which sought 

to provide some of the advantages which the more open ward clearly 

provided. One of these ward designs by Llewelyn Davies and Weeks is 

shown below at fig.5.32. 
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North American trends 

In North America during the 1960s and 70s many hospitals employed the 

well-established double corridor layout, most beds being in single or 

two-bed rooms, often identical in size and layout but capable of 

conversion from single to double occupancy as needed. A number of wards 

were built in bizarre shapes supposedly in the interests of good 

observation, economy of walking, privacy, convenience or just for fun 

(Jacobs 1961, McLaughlin 1964, Trites 1969) (see fig.5.33). 

The studies carried out by Thompson and others at Yale University in the 

1950s had attempted to determine factors contributing to optimum 

convenience and economy in ward layout (Thompson & Goldin 1975). This 

analysis included some circular ward layouts regarded by some planners as 

ideal both for observation and for economy of movement. Circular build

ings are, however, more complex to construct and are relatively difficult 

to adapt to other purposes. Their main advantage is in intensive care 

wards where continual observation is more important than patient privacy. 

Although private and semi-private (two-bed) rooms had predominated in 

much hospital building in North America during the post-war years, there 

were several exceptions, including the Mineworkers' and Veterans' 

Administration hospitals which were more often planned with a high 

proportion of four-bed rooms. Several hospitals planned in Canada 

adopted the same principle, in particu~ar the McMaster teaching hospital 

near Toronto by Craig, Zeidler and Strong (Zeidler 1976). (see fig.5.34) .. 
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Some Australian examples 

Australia has tended to follow a mixture of both North American and 

British ward planning ideas, possibly causing a greater variety of ward 

designs, commensurate with the number of hospitals, than almost anywhere 

else in the world. 

Early post World War II Australian hospitals, such as Royal Melbourne 

Hospital, embodied their own versions of the Nuffield ward layout. 

Sutherland and Bankstown Hospitals in Sydney were possibly influenced by 

the double 'Y' layout used at Grace-Newhaven Hospital in Connecticut. 

Others, like the Royal Adelaide Hospital and the Queen Elizabeth Hospital, 

Woodville, South Australia, adopted six-bed rooms, with work bays and 

nurses' stations adjacent to the bedrooms. 

Some of the most recent Australian hospitals(such as Woden Valley 

Hospital in Canberra, Flinders Medical Centre in Artelaide, Westmead 

Centre in Sydney, and additions to the Alfred Hospital, Melbourne, and 

Royal North Shore, Sydney) have adopted double corridor layouts for the 

wards with one, two and four-bed rooms and ensuite toilets. There is 

thus little direct observation of beds from a central nurses' station 

in the corridor, and in most cases a two-way call system has been installed. 

The size of standard wards varies from about 18 to 28 beds, while higher 

dependency beds are grouped in small units of 8 to 16 beds to serve two 

or three standard ward units. The ward layout at Westmead is shown in fig S. 35. 

One of the most recent hospital developments, at Royal Prince Alfred 

Hospital in Sydney, has ensuite toilets located on outside walls, thus 

avoiding the visual and spatial barrier between bedrooms and corridor 

(see fig.5.36). 
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Conclusions 

This survey of developments in ward design has shown an increasing trend 

towards spatial subdivision of ward units which has not apparently caused 

any significant improvement in nursing efficiency (see next chapter). 

The problem of controlling hospital acquired infection has however led 

to a need to restrict the free movement of air and of people round ward 

units (Smith et al 1980), but not to the extent of adopting all single 

or two-bed rooms for general acute wards. Noise is another factor which 

is often worse, particularly at night,in more open wards compared with 

wards with separate rooms (Ogilvie 1980). 

Wards containing a mix of male and female adult patients have been 

advocated both for reasons of economy and sociability (Hospital & Health 

Services Review 1981). The degree to which sexes can conveniently be 

mixed in ward units is however affected by the size and arrangement of· 

bedrooms, location of toilets, and provision for private consultations 

and examinations. More open wards with eight or nine patients are less 

likely to be practicable for mixed sex wards than where room size is 

restricted to four or five beds. 

The need to subdivide ward units for fire protection reasons also limits 

the size of bedroom units which can safely be provided in one continuous 

space without intervening fire/smoke doors. 

As discussed in chapters 6 and 10, many nurses dislike types of ward 

designed to meet the assumed privacy needs (or wants) of patients. 

Development of team nursing and primary nursing methods may be aided by 

subdivision of bed spaces into units of four to eight beds, but further 

research is needed on the extent to which ward design significantly aids 

or hinders the adoption of a particular method of nursing care. 



The next chapter on evaluation of design includes (in section 6.9) a 

description of several evaluation studies of hospital wards, among 

which are some of the wards described above. Chapter 10 describes 

further evaluation studies by the writer with particular emphasis on 

different perceptions of users concerning supervision, privacy and 

convenience. 

s. 6 6 

An opinion survey of hospital staff concerning policies and trends in 

nursing methods (described in. section 10.6) attempts to identify the 

design features which staff think contribute most to efficiency in use. 

· The results suggest however that users may not perhaps be the best 

judges of the extent to which particular design features are beneficial. 
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CHAPTER SIX 

EVALUATION OF DESIGN - synopsis 

Evaluation is considered first as a means of learning ab rut effects of 

planning and design. Applications of evaluation in selecting design 

options and measuring operational effects are explored in detail. 

Developments in building performance research and building appraisals 

are then traced from the early 1960s to 1981, both in Britain and the 

USA. Various methods of evaluating buildings in use are compared. 

Lighting and visual perception are used to illustrate the problem of 

relating design characteristics to user responses. Examples of 

hospital design-in-use studies are described, and several opinion 

surveys of hospital patients are compared for their feedback value .. 

A selection of ward design-in-use studies are reviewed in depth, 

particularly regarding their role in providing information for briefing 

and decision making. 

The final section attempts to integrate the various evaluation methods 

described into the planning/design process. 



6.2 

6.1 EVALUATION AS A LEARNING PROCESS 

The subject of design evaluation is far greater than can be adequately 

covered in a thesis, let alone one chapter of a thesis. This chapter 

will therefore only attempt to explore some of the evaluation 

approaches and methods applicable to buildings, especially hospitals 

and wards. The intention is to show what has been done, and what 

could be done, to improve the quality and effectiveness of planning 

and design through feedback of information from evaluation studies. 

Evaluation is primarily a learning activity on which decision making is 

or should be based. Some planning decisions are however made without 

proper consideration of the consequences, either because of lack of 

ti~e, or lack of evidence, or both. But even if these resources are 

utilised , they may not be used correctly in reaching a decision. 

Evaluation is also misused for a variety of reasons - political 

expediency, commercial advantage or professional prestige. Findings 

of evaluation studies therefore need to be treated with caution, and 

their context verified, if the results are to be correctly applicable 

to other situations. 

Because learning is more often achieved by making mistakes than by 

successes, any system of collective learning is affected by a tendency 

to cover up errors of judgement. Edwards Deming (1975) commented: 

"Examples that show results that _went in the wrong 
direction are hard to find: they get buried, not 
published. No one is around to take the negative 
credit for a failure." (p 54) 

The same author also defined four requirements of an effective system 

of evaluation: 



1. suitable means of measuring success or failure 

2. satisfactory designs of tests or surveys 

3. complete presentation of results of tests, etc. 
ie describe environmental conditions and test 
methods used 

4. people authorised to act on the findings 

6.3 

The effects of the political context of evaluation were considered by 

Weiss (1975), both from the viewpoint of constraints on the objectivity 

of evaluation, but also, more optimistically, with the prospect that 

evaluation could play a significant role in political decision making 

and debate. Political constraints were not an excuse for abandoning 

evaluation research, rather they acted as a challenge. 

Deciding how the results of evaluation studies should influence future 

research and planning is not a matter to be left to evaluators. There 

should be a dialogue between planners and evaluators - between develop

ment people and research people - if evaluation findings are to be used 

and integrated into the planning process. There is a need to define 

adequately the problem to be solved, otherwise evaluation research is 

likely to lack direction with the result that there are "erratic 

reforms in procedure" (Wilson 1968 p26). 

There is also a need to consider how feedback is to be effected in 

making proper use of evaluation studies. Lewin (1968), for example, 

described three kinds of feedback methods: 

1. return of data collected about the program to 
program staff in the form of information about 
how they are doing, about the programs impact, 
and about the effects of the variables involved 

2. reporting of findings and implications to agency 
administrators 

3. communication of agency responses about new programs. 

(qµoted by Twain (1975) p36). 



Evaluation therefore had to be fitted into the planning process in 

such a way that rational decisions were made, and with the knowledge 

that the results were likely to be as intended. Edwards, Guttentag & 

Snapper (1975) demonstrated the link between decision making and 

evaluation in the form of a diagram (adapted from original p 149): 

~ 
action generator 

-1, 

'the world' 
j, 

decision problem recognizer 
J, 

recognised decision problem 
~ 

state generator 
J, 

list of available actions list of states relevant 
to outcomes of action J, 

table of outcomes 

! 
outcome evaluator 

J, 
evaluated table of 

outcomes 

decider 

j, 

J, 
probability measure 

J, 
posterior probabilities 

of states 

decision ie chosen subset of 
list of available actions 

Fig 6.1 Linking evaluation to decision making 

As hospitals are an important part of health care systems, it is 

relevant to review some of the evaluation literature in the health 

6.4 

and welfare field. Suchman (1967), for example, saw evaluation of 

public service and social action programs in the USA as making a major 

contribution to "defining objectives and developing new control programs 

for the future". Experimental social welfare programs involving 

evaluative research served five main functions: 

1. measuring the impact of new activities on specific social 
problems 

2. showing the effect of one program on other programs and 
activities 



3. testing public acceptance of programs 

4. serving as a framework for further research 

5. helping to develop future programs. 

Evaluation was also seen as part of the administrative process of: 

research 
j,. 

planning 
'1-

demonstration 
J, 

operation 
t 

evaluation 

But evaluation as the means of measuring effectiveness might occur at 

each stage of the above process. One could,for example,evaluate the 

research findings, the feasibility of a program.and its operational 

effects, as well as the results of evaluation itself (Suchman op cit 

ppl34-135). 

More recently the problems of evaluation of health and welfare 

services and policies in Australia were the subject of enquiry by 

the Australian Senate Standing Committee on Social Welfare (1979) 

which described the health and welfare system as like: 

" .. a giant jelly; it can be moved out of shape only w~th 
the maintenance of constant pressure; if the pressure is 
removed, the jelly resumes its usual and comfortable 
form." (op cit pl). 

The system was seen as "out of control - part of a larger crisis in 

Administration ... ". But this was partly due to a lack of 

evaluation because: 

" •.. Without evaluation we cannot know whether a particular 
project is achieving anything at all or whether, for 
example, its effects are the reverse of the stated 
objectives." (op cit p 5). 

6.5 
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6,2 EVALUATION IN PLANNING AND DESIGN 

Evaluation is an integral part of any systematic planning process,even if 

it has not been recognised as such. As Perraton (1974) pointed out: 

"The idea of evaluation as an explicit and formal 
activity has emerged recently, with much discussion 
about the nature of the planning process" (Perraton & 
Baxter p 117). 

The function of evaluation in relation to decision making in planning 

depends on which approach to planning is being adopted (see chapter 2). 

But as all planning is essentially goal-directed,Perraton suggested that 

it must include selecting the means which best promotes the most valued 

ends. Five steps leading to selection of a plan were defined: 

1. identify and rank goals 

2. develop alternatives 

3. predict consequences 

4. evaluate consequences 

5. choose plan 

A distinction was also made between four levels in the ends-means 

hierarchy: 

1. underlying values 

2. goals ( final ends) 

3. objectives (intennediate ends and means) 

4. standards or perforrnance criteria 

Perraton then considered how the process of evaluation should be 

integrated with the plan making process. Because the implications of 

objectives and priorities were often difficult to foresee, it was 

necessary to evaluate during the development of alternative policies and 

plans, rather than at the end of the process. A distinction was there

fore made between pre-evaluation of hypothetical alternatives, and 

post-evaluation of the consequences of decisions which could be measured 
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in terms of human behaviour and satisfactions, and which also provided 

the information needed to make pre-evaluation more realistic. 

In summing up her description of the planning process Perraton listed 

five requirements for evaluation: 

1. evaluation measures had to relate directly to 
the objectives 

2. criteria had to reflect the full range of 
objectives and impacts 

3. assumptions and values had to be made explicit 

4. comparisons and choices had to be clearly defined 

S. each alternative had to be separately identified 
and explored,and its implications made evident. 

Planning evaluation could either be made a continuing and interactive 

part of the planning process, or it could be simply used to determine 

the costs and benefits of the final outcomes. Either way there was the 

problem of how much information to gather and present,and whether to 

attempt to define values in terms of a common measure such as money. 

The use of evaluation to explore impacts and resolve conflicts in 

planning seemed "more appropriate to the design process in planning", 

although this raised problems of how to present alternatives in such a 

way that the public could understand how they were likely to be affected. 

The problem of how the planner 'thinks' in developing solutions to 'fit' 

problems was discussed by Cheesman (1974) who used Alexander's (1964) 

concept of design as 'being concerned with fitting forms to contexts'. 

Most people tended to think and design linearly; they also had difficulty 

in coordinating the three main phases of planning:-

1. criteria specification 

2. synthesis 

3. evaluation 



By 'linear' thinking Cheesman meant a tendency to think in clear-cut 

hierarchies (or trees) rather than more complex interactive relation

ships (described as semi-lattices): 

tree semi-lattice 

Fig 6.2 Two forms of organisational relationships used in thinking. 
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The significance of this distinction in modes of thinking lay in the 

way design criteria were established and how solutions were synthesised 

and evaluated. 

Cheesman then went on to show how the process of synthesis was concerned 

with finding a form to fit a context, evaluation being the means of 

knowing whether a suitable fit had been achieved. Changing the method 

of design synthesis would result in a different solution, but this 

solution could be checked against the performance specification, and a 

preferred method of planning selected. Cheesman concluded that "true 

evaluation must be considered as an integral part of the planning design 

process" (p 163). 

Cheesman applied this principle to the planning of a hospital in which 

criteria were listed and specified for all the materials, components, 

spaces, services and equipment items needed. These criteria were 

based on the activities and comfort requirements of a diverse range 

of users, many of which interacted and conflicted in a bewildering 

variety of ways. 
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One approach was to design according to the constraints, eliminating 

any conflicts~and thus avoiding the need to make any decisions because 

nothing was incompatible - except that the solution did not meet the 

requirements! The other approach was to investigate all the desirable 

requirements of each type of user, and only consider the constraints 

where conflicts became evident. 

The synthesis phase in planning had to be split up into a succession 

of levels and groups of problems, even if sophisticated computer

aided methods were used. This meant that complex non-linear 

relationships between elements had to be reorganised into 'clusters' 

so that the problems could be comprehended and subjected to analysis. 

(Unfortunately the act of reorganising problems and requirements 

into clusters presupposes that their relationships are known, 

whereas these are really part of the solution.) 

Because potential solutions to a problem need to be explored before 

the problem can be satisfactorily defined, evaluation becomes 

almost indistinguishable from decision making. In effect, 

evaluation acts as a counter-balance to innovation, each proposal 

being tested before it becomes embodied in the 'plan'. This 

iterative process can be represented in the form of parallel 

sequences of planning phases and evaluation phases. Each 

evaluation activity provides information for subsequent planning 

activities, and each planning activity generates the need for 

evaluation. The following seven phases of building planning, 

for example, generate six corresponding phases of evaluation: 

(see fig 6. 3) 



PLANNING 
phases 

inception 

l 

EVALUATION 
phases 

needs, resources 
proposition;_ _____________ ........,. 

l feasibility, desirability 

development 

options, systems 
documentation _____________ .___, 

construction 

operation 

1 
publication 
and feedback 

prices, means 

costs, quality 

effectiveness, efficiency 

Fig 6.3 Phases of planning and evaluation 
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The planning process as a whole (or specific parts of it) can also be 

the subject of evaluation. Seven types of evaluation therefore can be 

described in terms of their fields of application: 

1YPE 

1. PLANNING 

2. NEEDS 

3. FEASIBILI1Y 

4. OPTIONS 

5. TENDERS 

6. RESULTS 

7. EFFECTS 

FIELDS OF APPLICATION 

Planning and design process, procedure~, methods 
organisation, personnel 

Project justification, resources available, 
physical limitations, political constraints 

Feasibility of meeting requirements with resources 
and restraints imposed 

Selection of preferences for economy, durability, 
desirability, social benefit etc. 

Award of contracts on basis of prices, time, 
methods proposed, credibility etc. 

Assessrnentof results in terms of costs, safety, 
quality, appearance etc. 

Determination of effects on users, society, 
environment, energy balance etc. 
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While each of these seven fields of application is relevant to planning 

and design of health facilities, only 4 and 7 above will be considered 

in any detail, with the main emphasis on the latter. As.selection of 

preferences for design (see 4 above) is based, in theory at least, on 

assumptions about effects of design in use (7 above), the links between 

these two types of evaluation will now be considered. 

In the simplest form of planning process 'evaluation' can be represented 

as one of three elements in the recurring cycle: 

feedback, 
findings 

BRIEFING 

t 
DECISION 

l 
EVALUATION 

objectives, 
criteria 

Fig 6.4 Three elements of the planning cycle 

In a more developed model of planning the evaluation of options and the 

evaluation_ of effects are connected by two forms of information link -

'feed forward' and 'feedback': 
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Fig 6.5 Links between evaluation of options and effects 
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Evaluation of design options depends on defining the objectives and 

criteria against which each option can be compared. Pol ic1• 

decisions arrived at in evaluating the options are then used as the 

basis for evaluating effects. Findings from evaluation of effects 
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can be used to describe 'tendencies' which help to establish design 

principles on which briefing information is based (Alexancier et al 1970). 



6.3 PURPOSES OF DESIGN-IN-USE EVALUATION 

Evaluation studies of design in use have been conducted -for a variety 

of purposes: 

1. to educate members of planning teams in the effects 

of design on function 

2. to form the basis of design guidance 

3. to verify if the original intentions of a plan had 

been realised in practice, and if not,why not 

4. to compare different designs in respect of their 

ability to meet specific requirements 

5. to identify problems in a particular design and to 

make improvements 

6. to test a design idea in use 

7. to justify (or condemn) a decision to adopt a particular 

design policy 

8. to test a method of design evaluation 

9. to establish evidence for a theory on the relationship 

between design and human behaviour 

10. to test the capability of a student of planning, design 

or administration 

11. to identify the order of merit in a design competition 
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Because of this variety of purposes in design evaluation a wide range 

of methods and approaches has grown up in this field. Consequently 

there has been some confusion as to the role of design evaluation in the 

planning and design process. The specialised nature of some of the 

types of evaluation research involved has also led to a variety of 

specialist professions entering the field. Some of these specialists 

have tended to push their own techniques without addressing the real 

problems which evaluation could help in solving. 
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Environmental psychologists such as Canter (1974) and Lee (1976), for 

example,have been primarily interested in the effects of environmental 

stimuli on individual people or types of people. Their methods of 

investigation have therefore tended to focus on behavioural reactions 

to stimuli such as light, colour and shape. Sociologists such as 

Gutman (1972) and Conway et al (1975) have been more interested in 

interactions between people and buildings in general, and also in how 

planners and designers went about their work. Statistically orientated 

researchers such as Sears & Auld (1976) and Rawlinson (1978) have 

concentrated on developing sophisticated methods of analysing the 

quantitative effects of particular characteristics of environments. 

Architects and engineers such as Manning (1965), Markus (1974) and 

Hopkinson (1969) have been mainly concerned to develop better ways of 

designing buildings and engineering systems in relation to users' needs 

and functions; while economists such as Stone (1975) have explored ways 

of measuring the cost effects of design decisions and of obtaining value 

for resources expended. 

This diversity of approaches has had its benefits in that various 

facets of effectiveness of design in use have been explored, but a 

unifying framework is needed to enable the results of these methods to 

be integrated into the design and decision making process. 

One such attempt at a unifying framework was proposed by Law (1981) and 

was based on a study by Turner et al (1977) of the National Cancer 

Institute Emergency Virus Isolation Facility in Washington. Turner 

proposed four 'bases' for evaluating buildings: 



1. The purpose for which the building was originally 

designed, or the changed purpose which it subsequently 

served. 

2. The process of planning, designing and constructing 

the building. 

3. The performance of the building in physical terms,and 

its interaction with the people who used it. 

4. The operation and maintenance of the building,including 

its costs in use. 
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These four bases could, Law suggested, help to overcome the failure of 

many evaluation studies to define their objectives .as a resul. t of which 

their findings were often disappointing. It was also arguable who 

should pay for evaluation studies, who should get the results, and 

what should be done about them. 

While purpose is the beginning of the problem solving process, design 

performance determines whether the purposes have been achieved and to 

what degree. People ultimately decide whether the performance meets 

their purposes, and this information is fed back through the problem 

solving process to modify purposes and processes in succeeding projects: 

PURPOSE PERFORMANCE 
social physical 
political economic 
technical etc. environmental etc. 

l ~ l 
PROCESS PEOPLE 
planning clients 
design planners 
operation etc. users etc. 

Fig 6.6 Problem solving process (after Turner 1977) 
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The problem of evaluating ~he qualitative effects of planning decisions 

was discussed by Ackoff (1976) in relation to operational research and 

the quality of life. The ingredient so often missing in planning and 

design was that of aesthetics - of beauty, of fun, of satisfaction. 

While science and technology answered the need for knowledge and truth, 

while politics and economics provided for corporate efficiency, and 

while ethics and morality satisfied the desire for virtue, it was 

aesthetics which met man's basic need for pleasure in living. Planning 

q11d design were often deficient in meeting the aesthetic needs of man 

because they fail to allow participation in the process of decision 

making - they provide products, but not the means to enjoy them nor 

involvement in their production. If quality of the results of planning 

and design is to be included in evaluation, then one measure of this 

should be the extent to which users are able to determine and modify 

the shape of their environment (Ackoff op cit). 

Adaptability of design therefore was not just a means of correcting 

faults, postponing decisions or providing for change, it was a means 

of allowing a designed system to learn from its users' knowledge, 

experience and ideas. Ackoff summed up his approach to evaluation in 

planning thus: 

" •.. all phases of planning ... should be participative. 
It is only in a society in which most individuals 
take responsibility for their quality of life, rather 
than passively receive it, that continuous improvement 
of it can be realised .... the key to improved quality 
of life is not planning for or measurement of others, 
but enabling them to plan and measure for themselves" 
(op cit p 303). 
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The lack of a clearly specified purpose in many evaluation studies, 

and in the designs which were being evaluated, was identified by 

Cammock (1973) as a major problem in a design in use study of health 

centres conducted for the DHSS in London by MARU. This study sought to 

compare 11 recently built health centres with respect to 'reception, 

waiting and patient call'. The study was unique in being carried out 

by an architect who was also a medical practitioner, and who was thus 

able to see both sides of the problem - the users'/clients' side and 

the planners'/designers' side. The study was initiated because Cammack 

was aware of a problem - that health centres were being designed by 

people ~·,ho did not understand the requirements of health centres, for 

people who did not understand the needs of the users. As a result of 

the evaluation study it became very clear that the obj~ctive of 

'confidentiality' was recognised neither by clients nor by designers, 

yet it was fundamental to the purpose of the activities for which health 

centres were provided. 

Cammock's health centre evaluation findings were subsequently channelled 

into design guides and into a description of a briefing method for 

health centres, thus serving to complete the feedback loop. The value 

of the study was however largely due to awareness of the problem.both 

from the users' and the designers' viewpoint •. One significant finding 

of the study was that there was no consensus on design requirements 

among users which could be used as the basis for a comparative evalua

tion. The evaluation team therefore had to develop their own evaluation 

criteria as a means of comparing the different designs studied. 
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As the purposes for which most buildings are designed cannot be stated 

precisely, and in any case may change during planning or subsequently, 

one of the commonest purposes of design is that of providing for adapt

ability in use. This means that purposes only need be defined suffi

ciently precisely for proposals to be evaluated against a range of 

possible requirements. A suitable design can then be selected which 

adequately meets the most likely sets of requirements, even if it does 

not meet any one of them ideally. Cammack put it another way: 

"Definition of objectives is the starting point of 
management, but the essential corollary is that all 
sub-systems' objectives shall be compatible with each 
other, so that improved perfonnance in one sub-system 
is not achieved at the expense of another" (op cit p 5). 

Analysis of the operational systems involved is therefore a prerequisite 

both of design and of evaluation. Incompatible objectives should be 

identified before they lead to design failures, rather than left to be 

discovered when the design is evaluated in use (Luckman 1969). Good 

design for a particular set of circumstances will therefore lie some

where between answering all requirements perfectly, and answering none 

of them at all, The most satisfactory design in use will be that which 

meets the majority of users' needs over the longest period in use, even 

if it bears little relationship to the purposes or objectives for which 

the design was originally conceived. Herein lies the evaluation 

dilemma which is only resolved if the principles of adaptabilit~ and of 

user participation in planning, design and use,are automatically 

included in the evaluation criteria. 
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6.4 BUILDING PERFORMANCE EVALUATION STUDIES 

Interest in building performance evaluation developed in Britain in the 

early 1960s when the Building Research Station (BRS) initiated a series 

of discussion meetings on 'Appraisal of Buildings'. These involved 

both public and private architects concerned in housing development, 

school building and hospital design. At the first meeting in 1962, a 

'Draft checklist of data relevant to user satisfaction' was proposed. 

This list was arranged in two sections: 

A) Description of building 

B) Experience of occupants 

(see full list at appendix E). 

While users' opinions of design features were included in.the BRS list 

it was not until psychologists attempted to quantify the way people 

perceived and reacted to their environment that architectural psychology 

as a field of study in itself began to emerge. 

One of the first university research units to focus primarily on build

ing performance was set up at the University of Liverpool Department of 

Building Science by the Pilkington Glass Company in .1959 under the 

direction of Peter Manning, an architect, and with a team. including a 

psychologist (Brian Wells). This unit concentrated mainly on evaluation 

of office, school, factory and hospital buildings,and much of their work 

derived from the detailed study of environment and user responses in a 

large office block in Manchester (Pilkington Research Unit 1965). The 

PRU was particularly concerned "to develop a system of appraisals of 

building performance which was related to a systematic design process". 

Following the demise of the Pilkington Unit in 1967 Manning (1968) 

summarised the main conclusions resulting from the unit's research. 



They were: 

a) appraisals of buildings in use can provide information 

on performance of buildings and their effects ·on the 

users 

b) results of building performance appraisals can be used 

to determine design requirements of new buildings 

c) techniques used to appraise buildings in use can also 

be used to evaluate alternative design proposals 

d) systematic staging of the design processes is essential 

to use of appraisal techniques by providing useful 

'feed-in' points for information resulting from appraisal 

studies 

e) the experience of making appraisals is educative to 

designers. 

6.2 0 

Manning had also contributed to a symposium at York University 

Institute of Advanced Architecture Studies (IAAS) in 1965 by describing 

the methods used by the PRU,and by organising a subjective appraisal of 

an office building in which symposium members participated using check 

lists developed by the PRU. 

Another contributor to the symposium was Tom Markus,then of the Welsh 

School of Architecture,who contributed a paper on the need to measure 

measurement techniques in building appraisals,emphasising that some 

techniques were much better than others in producing results which could 

be used in design. 

At the same symposium Garnham Wright proposed a method for assessing 

building performance based on a series of six headings which were common 

to both briefing and evaluation, thus helping to ensure consistency 

between input and output. The six headings were: 



1. content 

2. conditions 

3. space 

4. fabric and 
mechanism 

5. cost 

6. locale 

owners, users 
purposes, functions, uses 

physical 
environmental 

for uses/users 

amount 
arrangement 

internal/external 

materials 
structure 
services 

effects of space quantity 
of technical quality 

the fit between design and situation 
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Garnham Wright proposed a simple yes/no type questionnaire for evalua

tion based on these headings, although the questions could be elaborated 

for more detailed studies.The six basic questions were: 

1. are users able to carry out their tasks efficiently? 

2. are physical conditions suited to users requirements? 

3. is space adequate and suitably arranged? 

4. is the building safe? 

5. has good value for money been provided? 

6. does the building and its use suit its situation? 

No further guidance was given on how to apply this questionnaire method, 

or what further questions to ask if the first answer was 'no'. 

During the latter half of the 1960s BRS continued to promote developments 

in building design evaluation,and in October 1966 a meeting was held on 

'Feedback and Evaluation in Development' attended by 35 senior staff 

from government and private offices. The main purpose of the meeting 

was to suggest ways in which BRS could best assist in providing design 

guidance as a result of assessing building performance. Four main phases 

of evaluation were identified as a basis for discussion: 
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1. design 

2. production 

3. evaluation in use 

4. feedback. 

The topics discussed included subjects for investigation, responsibility 

for carrying out research studies, methods of investigation, and 

financial responsibility. The need for feedback from evaluation studies 

to design teams was emphasised, particularly regarding the means of 

assessing feasibility of design innovations, and production of tested 

guidelines on design standards. 

One of the outcomes of the BRS initiative was the establishment of the 

Building Performance Research Unit (HPRU) at the University of 

Strathclyde in January 1967 under the directorship of Tom Markus. The 

unit was financed jointly by the Ministry of Public Buildings and Works, 

the Architects Journal, the RIBA,and about 20 private architectural and 

engineering firms. The members of the tmit included two architects, 

two scientists, and a psychologist (David Canter) who had also worked 

with the PRU. 

A variety of evaluation techniques developed by BPRU have been described 

by Maver (1971), Markus et al (1972), and Markus (1976) •. These mostly 

concern the way building costs can be related to their performance or to 

user opinions. Markus et al (1972), for example, described a series of 

evaluation studies of school designs_using five categories for analysis: 

objectives 

activities and behaviour 

environment 

hardware 

resources 



Appraisal of a building design consisted of three basic steps: 

representation ) measurement ---+ evaluation 

Representation included any kind of verbal, visual, mathematical or 

physical model of the design to be appraised. Measurement consisted 
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of objective statements on aspects such as cost, environmental condi

tions and space utilisation, as well as subjective measures of human 

response. Means of evaluation could comprise cost benefit analysis, 

aestheti'c judgement, comparison with norms and standards, or conformity 

with requirements and constraints (Markus et al, op cit). 

Design appraisals could provide five kinds of knowledge: 1) Predictive 

knowledge concerned with relationships between variables such as 

buildings, environment, users, costs and performance, this knowledge 

being amplified by studying buildings in use to test hypotheses 

stated in the design phase; 2) simulated knowledge using models, 

although these might not accurately represent real life situations; 

3) knowledge of variations in use of buildings, ie types of changes 

made and how often; 4) knowledge about processes of designing, 

especially those involving several participants; and 5) knowledge 

about production methods, although commercial secrecy often made this 

difficult to obtain. 

The BPRU found that no adequate classification system existed by which 

design problems and design methods could be quickly and well matched. 

"Only continuous, explicit apprasials could lead to such a taxonomy" 

( op ci t p 2 7) . 

The aim of design 'optimisation' was to arrive at a single best solution, 

although if there were several types of criteria, this was more difficult 

to achieve. Money was therefore often used as a comparative measure, 
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Studies by BPRU of teacher satisfaction with school buildings showed 

that opportunities to modify rooms and equipment arrangements, and 

newness of buildings,resulted in greater satisfaction levels, Another 

study explored relationships between importance ratings of design 

features and the frequency with which teachers listed them as require

ments for specific activities. Although there was general agreement on 

features considered necessary, there was disagreement on their priority. 

(Significantly no school pupils were included in any of the user 

surveys.) 

Several school building shapes were compared by BPRU for efficiency with 

regard to energy conservation, adaptability and conveneince of circula

tion. Compact buildings were found to be generally more efficient than 

sprawling layouts. A series of detailed investigations were conducted 

at one particular school in Scotland and included: 

building and engineering systems 

construction and operating costs 

space utilisation 

shape and environmental comfort 

user (teacher) satisfaction 

traffic circulation 

changes in use of space 

The BPRU team members took a rather pessimistic view of the extent to 

which evaluation could lead to design improvements, mainly due to the 

complexity of relationships between the many participants, and the 

multiplicity of factors with which they had to contend. Changes in 

society were needed to effect improvements in design, but the architect 

could initiate these changes by making the consequences of design 

failures evident to society. Continuous objective evaluation of the pro

ducts of design was the most powerful weapon for effecting improvements. 



A more recent study of building appraisals by the School for Advanced 

Urban Studies (SAUS) at the University of Bristol (Bishop 1978) con

sidered that the information gap between evaluation of design in use 

and evaluation of design options was due to differences in approach 

between decision making in design and the need for feedback from 

earlier projects. Bishop's study had four aims: 

1. more cost effective design 

2. reduce mismatches between design intentions and 
results 

3. link theory and practice in evaluation 

4. develop evaluation methods for use ·by clients 
and architects. 

For theoretical evaluations there were six possible approaches: 

1. subjective - report on an individual's 
impressions of a building 

2. descriptive - report by a team of experts 
on specific aspects 

3. social/psychological - user ratings or 
behaviour observation 

4. sociological - identifying problems by interview 

5. environmental - assessment of human comfort, 
behaviour and performance 

6. technical - physical effects and defects. 

The effectiveness of feedback from theoretical evaluation was condi

tioned by whether the building was one-off (a closed system) or part 

of a program of developement (an open system). 
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The views of six proponents on types of categories to use for organising 

theoretical evaluation were compared-by Bishop, but little agreement was 

found. The following list of categories indicates the degree of 

coincidence fotmd between authors: 
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Table 6.1 Categories for organising evaluations (after Bishop 1978) 

category no.of authors mentioning (out of 6) 

environment 4 

activity 3 

culture 3 

building/site 2 

costs 2 

paths/ routes 2 

resource_s 2 

system 2 

behaviour 1 

climate 1 

context/setting 1 

domain/area 1 

expression 1 

grouping 1 

human 1 

modifier 1 

objectives 1 

technical 1 

Practical evaluation was mainly undertaken by design offices responsible 

for design, thus ensuring direct feedback to subsequent projects. The 

York:University Centre for Continuing Education in the Building Prof-
; 

essi,:ms _had,. however, organised several practical building appraisal 

studies which had four aims: 

1. to suggest design improvements 

2. to improve design methods 

3. to learn about design and evaluation 

4. to provide feedback to other· projects ( Bishop op cit p 19). 

The design offices' evaluation methods covered a different range of 

purposes: 

1. 

2. 

3. 

4. 

to 

to 

to 

to 

examine specific projects 

study the design process 

report on defects and problems 

see how well the clients' needs had been met 



One American firm of architects used four 'dimensions' in their 

evaluation method: 

form 

function 

time 

economy 
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Each project was evaluated on each dimension using a ten-point scale and 

a 'quality quotient' derived for the project (Pena 1977). The process 

of design was evaluated in terms of'management, design and technology'. 

Bishop (op cit) described· an ·evaluation of a housing estate in Bristol 

in which eleven different evaluation techniques were used: 

1. semantic differential scaling of specified aspects 

2. interviews regarding good and bad design points 

3. detailed questionnaires on specific aspects 

4. listing of'most important' design aspects 

5. listing of likes and dislines 

6. recording furniture layouts in rooms 

7. recording design modifications by users 

8. discussion of results of 1 to 6 above 

9. seminar on the project 

10. publication of article describing and commenting 
on the design 

11. obtaining views of police on security aspects 

The above approach~s provided a variety of perspectives on the value of 

the project. Residents, for example, differed in their impressions 

from those of the design team and the experts. Children's views were 

often in marked contrast to their parents. 

No evaluation method was ideal. Subjective evaluations tended to be 

biased and too personal. Expert teams involved a lot of time and 

expense. Social/psychological surveys produced little for the effort 

involved. Sociological studies were too general. Environmental studies 



were fragmented and revealed a wide range of responses from users. 

There was little help in 'the literature' on how to carry out any of 

the theoretical approaches to evaluation (Bishop op cit ·P 46). 

The practical approach was however fairly well covered in published 

guidance, although it tended to be weak in objectivity and was biased 
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in the designers' favour. Users' views and behaviour were poorly repre

sented in practical methods of evaluation, and the original project 

objectives were often lost, obscure or had changed in the interim. 

Bishop had found that architects perceived evaluation studies of their 

buildings as a professional threat. 'Individualism and fear' had pre

vented development of a universal approach to .evaluation which could 

help in coordinating results of evaluation studies for gen~ral applica

tion. A balance had to be achieved between superficial studies which 

produced nothing of value, and in-depth studies which only confused 

practitioners with too much detail. Objectives of evaluation studies 

had to be related to methods used and results needed to be presented 

clearly and simply if they were to be applied in practice. 

Survey respondents needed to be selected to include all types of user, 

designers also had valuable experience to offer even if it was biased. 

Few designers read technical journals in which evaluation findings were 

published, hence the results of evaluation studies did not get applied 

in design. Practitioners could become more involved in evaluation 

studies, but they needed to be trained in appropriate techniques. 

Bishop (op cit) suggested that a variety of evaluation techniques were 

necessary depending on the type of problem being studied. But the 

biggest problem was to get designers to be more self-critical and less 

defensive, and to recognise the causes of their mistakes, otherwise 

design would deteriorate. 
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6.5 METI-IODS OF EVALUATING DESIGN IN USE 

Two different but interactive approaches are apparent in.any kind of 

evaluation - quantitative and qualitative. Quantitative entities such 

as money, floor area, energy consumption, duration of time, and workload 

capacity are commonly used in design evaluation to measure and compare 

the efficiency of different forms of design serving the same purposes. 

Qualitative entities such as comfort, convenience and stimulation, which 

can only be measured in relative terms, are nevertheless just as impor

tant in assessing the value of a design in human terms. 

The purpose of design evaluation is to provide an empirical basis for 

producing designs which meet their declared ob'jectives - as well as 

possible, and with the least waste of resources. To this end evaluation 

seeks consistent relationships between design features and their physical, 

economic and human effects. These relationships can then be used in 

developing a theoretical basis of design which uses knowledge of likely 

effects as the input to decision making. 

The problem is that there are wide divergencies between how people react 

to their environment under different circumstances. It is therefore 

untrue to say that because a majority of people say they are 'comfortable' 

at a static air temperature of 22°c and relative humidity of 65% that all 

will be comfortable in these conditions. People vary in their perception 

of comfort for a variety of reasons, for example the type of clothing 

worn, or the type of activity being performed. It also depends on the 

state of health of the individual and on the temperature of surrounding 

surfaces (McCormick 1970). One can however establish by experiment the 

proportion of a given population which will express satisfaction with 

thermal comfort in given circumstances. 
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The physical environment is made up of a number of complex and inter

acting phenomena. Aspects such as thermal comfort cannot therefore be 

evaluated :iniependently of ventilation, of lighting and colour, or of 

the visual character of a physical setting. To describe completely a 

particular environment is not only a complex task, but also rather 

meaningless in terms of predicting its effect on people. It is however 

possible to identify the most significant aspects and to measure their 

effects on people by changing one characteristic at a time and observing 

changes in behaviour or attitudes. This method of evaluation unfortu

nately has to be performed in a 'laboratory' setting which cannot 

accurately represent typical behaviour in a real environment. Social 

factors may also affect the environment being evaluated. The act of 

measuring, for example, can cause changes in people's behaviour which 

are often difficult to detect. 

The methods used in evaluating a design will be largely influenced by 

the purposes for which the evaluation is being conducted. Thompson 

(1975), for example, identified three basic elements in evaluation 

research: 

1. developing criteria 

2. developing measurement methods 

3. analyzing factors affecting measurements 

Only in a few instances in Thompson's studies of hospitals in use was it 

possible to dire et any one of these three elements to research for 

actual application by hospital administrators. Instead Thompson. 

developed methods which hospital staff members could use to determine 

their own needs (see section 6.7). 

Because many of the problems of design evaluation are to do with how 

people act or feel when they are using buildings, psychologists have 

attempted to categorise the methods which can be used in behavioural 

research. Lee (1976) for example listed nearly 60 measurement methods 
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which could be applied in studies of building users' behaviour, feelings, 

perceptions, and attitudes. Of 29 listed methods, 13 involved direct 

recording at the time of behaviour, 11 were indirectly recorded from 

subjects, and five involved verbal reports by the subject of post or 

current behaviour. The last mentioned for example included: 

interviews 
questionnaires 
behaviour self-reporting 
sociometric analysis of reported behaviour 
open-ended survey questions 

To evaluate respondents' attitudes Lee listed ten verbal means of 

recording: 

instrumented 

structured 

- open-ended questionnaire 
interviews 
sentence completion 
story completion 

- custom built scales eg Likert 
forced choice 
paired comparisons 
ranking by preferences 
information tests 
sociometry eg diagrams showing 

friendship choices 

A broad distinction can therefore be made between methods of evaluation 

which describe real or hypothetical effects of design in use in tenns of 

objective values,and those which employ users' subjective.assessments. 

Objective values include running costs per unit of performance such as 

patient day, floor area per place or bed, energy constD'Iled per unit of 

time in relation to climatic conditions and intensity of use, and 

intensity of traffic movements in relation to operational capacity or 

workload. Some measures of behaviour, such as incidence of damage and 

changes in use of space, although affected by users' reactions to their 

environment, can nevertheless be expressed and compared quantitatively. 

Identifying the causes of unusual trends is more a matter of judgement. 
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Users' attitudes to design features can however only be compared 

proportionately, there is no fully objective means of measuring their 

value. Users' opinions regarding degrees of importance of specified 

requirements, or most-liked and disliked features, can therefore only 

be presented as 'tendencies' in a given population of respondents in 

specific circumstances. Anecdotal comments in response to questions 

such as "what do you like about this room?" can represent typical 

respondents' viewpoints, and although these are expressed verbally the 

relative frequency of certain types of comments can be compared for 

selected respondent categories eg age group, sex or occupation. 

Analysis of the literature on design evaluation shows the following 

aspects* to be among those most frequently described as si~ificant: 

accessibility - convenience by car, on foot, by disabled 

adaptability - versatility, ease and degree of variability 

air - smell, freshness, draughtiness 

appearance - stimulation, homeliness, tidiness 

colour - brightness, space and temperature effect, image 

comfort - thermal, tactile, pressure 

convenience - distance, arrangement, effort expended 

lighting - glare discomfort/disability, colour, fatigue 
character 

maintenance - cleanliness, reliability, ease of access 

noise - annoyance, character, intensiveness 

privacy - auditory, visual, spatial 

route finding - simplicity, 'message', orientation 

security - vulnerability, safety, protection 

sociability - atmosphere, friendliness, interactions 

space - size, layout, suitability for purpose 

view - interest, attractiveness, symbolism 

*(derived from Ronco 1971, Sears & Auld 1976, Noble & Dixon 1977, 

Canter 1978. See also appendix E~) 
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suitability of. designs with respect to the kind of qualitative/ 

subjective aspects listed above can be evaluated by a variety of means, 

the most common being by semantic differentiation, or by Likert scales 

involving degrees of agreement or disagreement with statements about the 

design. Simple questions with 'yes/no' answers are however easiest to 

analyse but they tend to oversimplify results and can therefore be 

misleading. The relative significance of aspects can be assessed by 

statistically analysing results of scaling responses or by simply 

asking respondents to place features in defined categories or in order of 

importance. Open-ended questions on likes and dislikes can also help 

in assessing the general level of satisfaction with a design, and in 

identifying common problems. 

Generally speaking the more detailed and complex methods of design 

evaluation involve more time and expense in preparation, in survey work, 

and in analysis of results. They have not been found to produce 

results commensurate with resources expended (Bishop 1978). While 

simpler methods are often less precise, less informative, and less 

reliable, they may be more effective in providing useful feedback for 

minimal expenditure. Open-ended interviewing is the most adaptable 

method of obtaining information on user response and can reveal impor

tant and helP'ful information in the hands of an experienced and able 

interviewer. A combination of survey methods is often the most 

rewarding approach. It enables responses on similar topics to be 

correlated and provides more interest for respondent and interviewer 

alike. 

The number of value scale intervals, and the number of items to be 

value rated, are problems which have been debated by psychologists such 

as Oppenheim (1966), but the important question is the degree to which 
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survey questions accurately reflect users' powers of discrimination and 

how their questions can provide useful feedback for designers. Faced 

with 80 or more questions on attitudes to environment, and seven scale 

intervals to choose from in each question, many respondents' powers of 

discrimination are likely to waver and therefore to become progressively 

less reliable. 

For those surveys which have adopted 'yes/no' type answers, or a three

step scale using words such as 'unacceptable', 'just tolerable', and 

'acceptable', there is the risk of tm.certainty about the range within 

which evaluations are given. Relative values are more clearly 

established in Likert and semantic differential scales when five or 

seven intervals are used. But these methods take up considerably more 

space on the questionnaire and are more prone to errors when summing 

totals for comparison of item values. 
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6.6 EVALUATION OF LIGHTING DESIGN 

An evaluation study of one particular aspect of environmental design, 

such as lighting, may reveal useful data which can then be used in 

providing guidance on design techniques for answering specific user 

requirements. Many evaluation studies have been carried out on models 

and in real buildings on the effects of lighting on visual acuity, on 

visual comfort, on work performance, and on the aesthetic effect of the 

visual environment (eg Hopkinson 1963, 1969; Hopkinson, Petherbridge & 

Longmore 1966; Hopkinson & Collins 1970). The contentious Hawthorne 

studies of Roethlisberger & Dickson (1939) focused interest on the 

relationship between lighting and work, as well as the importance of the 

full range of environmental influences on behaviour. 

Lighting is also important in building design because of the effects of 

window design and artificial lighting on the thermal behaviour of 

buildings, and on the thermal comfort of their occupants. In offices, 

schools, factories and hospitals the trend towards deeper buildings,and 

energy efficient buildings, has brought about the need to reassess the 

effects of different forms of daylighting and artificial lighting on 

layout of rooms,and on means of preventing problems such as glare from 

sunlight. The slowness of the eye to adapt to quick transitions 

between well-lit areas to areas of relative gloom has also generated a 

need to examine the interrelationship between users' activity patterns 

and their visual performance (Ne'eman, Isaacs & Collins 1966). 

One in-depth evaluation study which explored how lighting conditions 

were perceiyed by building users was undertaken by Blasdel (1973) in 

university libraries using a panel of architectural students as 

observers. This method had also been used by Hopkinson in evaluation 



studies of daylight glare in a variety of building types including 

hospitals (Hopkinson & Collins 1970). 
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Blasdel aimed to explore the relationship between quantitative measures 

of lighting conditions with htunan sensory responses. The problem in 

evaluating different environments was to transform subjective data into 

'attributes' relating to observed qualities in the environment. 

Designers lacked structured and comprehensive information, their informa

tion needs were very diverse, their problems could not be identified in 

advance, and the effects of a design could not usually be evaluated by 

the designer. There was little feedback except concerning wistakes and 

omissio;is. What was needed was a structured means of obtaining occupant 

evaluations. 

Blasdel's study of lighting in ten university libraries was undertaken 

using a questionnaire covering nine specific aspects and one overall 

aspect for evaluation. In addition,respondents were asked to nominate 

one worst and one best characteristic in each setting. The nine specific 

aspects were: 

type of fixture - aesthetic quality 

arrangement of fixtures - appropriateness 

colour scheme - compatability 

colour of light - effect on surfaces 

glare from lights - direct 

glare from surfaces - reflected 

gross light distribution - contrasts, light and shade 

modelling - strength of shadow on textured surfaces 

quality of light - for intended purpose 



From factor analysis of the results of the survey Blasdel was able to 

identify 13 attributes of lighting "with clear physical implications". 

These were tabulated in relation to 'glare' and 'general lighting' 

characteristics and were grouped into sub-sets based on the original 

questions: 

Table 6.2 Attributes of lighting (after Blasdel 1972) 

GLARE 

from lights 

from surfaces 

GENERAL LIGHTING 

mixed 

colour scheme 

distribution 

fixture arrange
ment and type 

modelling 

general 

fixture 

view of room 

view of lights 

reflections off desk tops 

reflections off windows at night 

overall illumination 

room 1 uminance 

light colour - spectral content 

'colourfulness' 

'organic quality' 

evenness of light 

'gestalt quality 

shape and noise(?) 

texture and shading 
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Blasdel connnented that the analysis indicated that "human responses were 

shown to be orderly and subject to interpretation over a remarkably wide 

range of topics". This does not altogether accord with Hopkinson (1963) 

who found wide variations in judgements on glare between the members of 

a small panel of observers. This variation was attributed by Hopkinson 

to both physiological and psychological factors, although individual 

observers maintained a fairly constant level of judgement over quite 

long periods (p 234). This finding makes questionable the validity of 

Blasdel's use of architectural students as observers, bearing in mind 

their untypical level of awareness of lighting and design. Hopkinson 

was aware of this danger and compared the responses of a team of six 
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experienced observers with a group of 50 randomly selected observers and 

found that "the general population is less sensitive to glare than the 

experienced team" (op cit p 235). 

Ideally in any evaluation studies involving subjective judgeraents,the 

respondents should represent a typical user population rather than a 

selected group of trained observers or specially qualified people. An 

alternative is to compare the overall and specific responses of a 

randomly selected panel with a trained paneJ.,and to make adjustments in 

their levels of discrimination. The advantages of a trained panel of 

observers is their degree of consistency in evaluating a number of 

physical settings. For Blasdel's purpose this method allowed him to 

identify the components in the visual environment which were considered 

significant in achieving a good quality of lighting. 

Blasdel concluded the report of his study by commenting on the develop

ment of design guide criteria: 

"Compared to medicine and la_w, for example, design lacks 
the written stock of knowledge which supports decision 
making. This is due both to a lack of a technical vocabulary 
for expressing the effects of design, and to the lack of a 
criterion by which designs may be. evaluated.... The 'post
mortum' (sic) is a rare event in design and the design 
professions have not developed thorough systematic evaluation 
of problems." (op cit p88) 

Blasdel's research on lighting had however tended to identify problems 

rather than specifying what was appropriate in a particular environmental 

setting. The idea of 'feedback' in design was often presented as a means 

of telling the designer how successful his design had been in the eyes of 

its users. A more appropriate way for the design professions to progress 

was "for all to learn through the endeavours of each" by developing 



"a common stock of knowledge sufficient to feed forward into future 

work" (p 92). To achieve this goal: 

"a descriptive language is required to structure the 
development and evaluation of designs, and where 
possible the quantitative features of the physical 
environment should be related to this language." 
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In an attempt to provide access to 'a connnon stock of knowledge' on 

hospital lighting design the writer initiated a study in 1974 on 

analysing the 1i terature on lighting design by means of descript.i ve. 

'keywords'. These keywords were selected as a result of analysing both 

the literature and the concepts used by designers in trying to match 

design solutions to fmctional needs. The development of this descrip

tive language is described in chapter 8, and although the experimental 

bibliography which resulted from the study only partially succeeded in 

its purpose, it demonstrated the possibilities for linking the results 

of evaluative research in the field of lighting design with the input 

to design decision making (see slso appendix D6). 
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6. 7 HOSPITAL DESIGN EVALUATION STUDIES 

With an expanding hospital building program in Britain and North America 

after World War 2, the need became apparent to provide more efficient 

'buildings in terms of money, staffing and energy. As a result many 

designers and building authorities turned their attention towards the 

need for feedback from studies of hospital design in use. Most of the 

early studies in the 1950s, such as the Nuffield Investigations and the 

Yale Studies at Newhaven Hospital, were directed primarily at specific 

problems such as ward design, lighting, call systems, and catering 

services. The US Public Health Service and the British Ministry of 

Health also sponsored a number of studies dir~cted at providing informa

tion on planning and design methods,including the integration of 

engineering services in hospital buildings and the development of 

optimum building shape and department layout. 

As many of the design ideas being developed at this time were largely 

untried in practice, it became necessary to test the ideas in live 

projects as soon as possible and to publish the results for general 

application. As the United States had a lead on Britain and Europe due 

to a better economic situation,many of the innovatory design concepts 

which originated in the USA were subsequently copied or adapted for use 

in Britain, often without sufficient testing or knowledge of the reasons 

for their development. 

Hospital design developments in other countries which had been relatively 

untouched by World War 2, such as Sweden and Switzerland, were also 

studied with a view to saving time and money on research and development. 

In consequence design ideas were picked up from several disparate sources 
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and applied without verifying their suitability in different social, 

climatic and economic situations from those in which they had originated. 

When designs embodying these imported design ideas were put into use 

some of them were found to be unsuitable for technical, social or econo

mic reasons. Two-way talk nurse call systems, for example, which had 

been developed in the United States in hospitals with a high proportion 

of single and two-bed enclosed rooms,were not found to be justified in 

more open wards customary in British hospitals where observation was 

better. Compact hospital and ward layouts,which had been developed in 

the North American climate to reduce the costs of air-conditioning,and 

to minimise unnecessary traffic movement,were found to cause psycholo

gical problems among British hospital staff and patients who were 

used to fresh air and a view of the outside world, But there was no 

way of obtaining this knowledge without building hospitals embodying 

these concepts and finding out how they worked economically, socially 

and technically in each distinctive new setting, 

Another factor generating a need to find out how different hospital 

designs performed in practice was an increasing proliferation of diffe

rent designs for hospitals, wards, departments and items of equipment 

which were serving basically identical functions. If an .. empirical 

design approach resulted in such a variety of different designs,-perhaps it 

was worth spending resources on eliminating tmsuitable designs from the 

repertoire and concentrating on improving those designs which appeared 

to perform better than the others. For this to be done a consistent 

basis of comparison was needed which not only ensured that all designs 

were measured by an equivalent standard, but which also compensated for 

inevitable differences in design contexts such as climate, construction 

methods, and operational policies. 
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With a time span of up to ten years between initiating a hospital 

building project and its completion and use,it was clearly impracticable 

to wait this long for feedback from design in use studies in order to 

try another idea. Consequently a number of theoretical evaluation 

measures were developed based on practical knowledge of how hospitals 

worked. Results of surveys of traffic in existing facilities, for 

example, were used to develop models of typical traffic movements which 

could be used to test different design proposals. A 'standard nursing 

day' was evolved to test ward layouts for economy of nursing staff move

ments. But for many design criteria, such as adaptability and safety, 

theoretical models were impractical if not misleading. 

With the completion of a number of new hospital buildings in Britain and 

North .t\merica in the late 1950s and early 1960s, it became possible to 

evaluate them in use rather than hypothetically. As a result every 

opportunity was taken to study the effects of new design ideas in opera

tion, both to verify whether they were meeting the requirements on which 

they had been based, and to record how they were being used and what 

their users thought about them. 

One of the first such evaluations of a new hospital building in use in 

Britain was published by the Nuffield Foundation in 1962 •. It described 

the experimental building extension to Musgrave Park Hospital in Belfast 

designed by the NPHT Investigation Team in the early 1950s (see chapter 5). 

The evaluation was conducted by a team assisted by a technical committee 

and a work study committee, and was regarded as a follow-up 'case histoty' 

to the NPHT 1955 Report rather than a formal assessment. Its purpose was 

to help other planning and commissioning teams, and to encourage similar 

studies to be undertaken on other hospitals. 
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The Musgrave Park case history concentrateu primarily on describing the 

physical features "which could be improved on in future planning", such 

as the width of single rooms and multi-bed bays in wards which had b~en 

found too cramped with a 20' 0" (6.1 m) structural module and wall thick

ness of up to 1'0" (30 cm). It was also recommended that bed centres 

should be at the traditional 8'0" (2.4 m) to give sufficient room to 

attend patients when the cubicle curtains were closed. Other aspects 

mentioned in the case history concerned patient observation, noise 

disturbance, bacteriological tests on bed-pan washers, lighting and 

heating. Little information was given in the Nuffield case history on 

survey methods used or the precise composition of the survey team. 

A series of hospital evaluation studies in the USA by Thompson et al 

in the late 1950s and undertaken at the Yale-New Haven Hospital were 

equivalent in many ways to the Nuffield Studies in Britain. Thompson's 

studies, which were financed by a US Public Health Service Grant, 

included a comparison of 18 different shapes of ward layout and led to 

the development of the 'Yale traffic index'. Thompson also investigated 

patient satisfaction with ward facilities, attitudes to privacy, call 

systems, progressive patient care, catering systems, and utilisation of 

delivery suites. 

One method developed by Thompson et al was the comparative model by which 

two or more different designs or systems which served the same purpose 

could be evaluated in terms of their effects on users' attitudes, on 

costs, and on other measurable performance indicies. There were however 

practical difficulties in applying this method in the hospital context. 
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Another approach was that used in operations research where practice and 

theory were related through analysis of costs and perfonnance. This 

could be undertaken. conceptually, ie by the theoretical testing of ideas; 

or by mathematical modelling, ie by statistical analysis of activities 

and usage of facilities; or by computer simulation, ie predicting the 

effects of changes in inputs to the situation being studied. Each of 

these methods had its limitations, partly because of the practical 

difficulties of studying real systems in use without.altering the way 

they behaved, and partly because the theoretical approaches could not 

adequately represent the real-life situations being investigated. 

The methods used by Thompson were applied to a variety of design and 

management problems, but the more useful findings appeared to be those 

based on behavioural studies in real situations. A study of the use of 

patient-nurse call systems in wards,for example,found that they were 

used more for staff inter-communication than for patients to call a 

nurse. This clearly had implications for ward designs based on the idea 

that visual supervision was not important because patients' needs could 

be made apparent by the press of a button and a few words into a micro

phone. Some recent hospitals which have been equipped with sophisticated 

patient-nurse call systems have formd to their surprise, and their cost, 

that this is still true today. 

Another contemporary study undertaken by Jacobs, an architect, for the 

American Institute of Architects and the American Hospital Association 

in the late 1950s, concerned the design of operating theatres with the 

objective of reducing infection risks. This led to some innovative 

ideas for containing the patient in a plastic bag which were to be 

developed further by Cowan in South Africa in the 1970s. 
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111e next detailed evaluation of a new hospital building in Britain was 

published by King Edward's Hospital Fund in 1963 and was the result of 

a joint evaluation study of the New Surgical Block at Guy's Hospital, 

London Bridge, carried out by the KEHF, the Ministry of Health and the 

Board of Governers of Guy's Hospital with assistance from the Building 

Research Station. The evaluation was partly a 'public relations 

exercise' to counter criticism of the 24 bed semi-Nightingale wards used 

in the surgical block. The foreword of the report however suggested the 

desirability of a 'further impartial study' to compare the Guy's wards 

with other teaching hospital wards of equivalent standard. The main 

aims of the Guy's evaluation were 1) to establish whether the building 

was fulfilling the intentions of the planners and the needs of the 

users, and 2) to provide guidance to other planning teams ·so that they 

could avoid mistakes made at Guy's and benefit from successful innovations. 

The evaluation at Guy's consisted of visits, interviews with staff and a 

questionnaire survey of patients. For the staff interviews a checklist 

of specific aspects was used including siting and transport in relation 

to other departments, internal planning of wards, and ease of observation 

of particular rooms and areas in the ward. A simple yes/no type 

questionnaire was sent to SOO patients following their discharge and 67% 

were returned completed. The questionnaire covered seven topic areas: 

noise - by day and night 

privacy - spatial, visual, social 

communications - nurse call system 

toilet facilities 

equipment - bed, locker, lighting 

comfort - temperature, ventilation 

day room - utilisation. 

Details of patients'previous hospital experience were also recorded. 
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Subsequent ward designs at both Guy's and St. Thomas' hospitals seem not 

to have heeded the Guy's findings on the advantages of more open wards, 

and which were larp:ely rejected by the planning teams of other hospitals 

in Britain at the time. 

Although the Guy's evaluation was of a new multi-department hospital 

building it tended to be focused largely on the wards_ and operating 

theatres,as was the earlier Nuffield case history. In 1963 the Scottish 

Horne and Health Department (SHHD) published a Hospital Design in Use 

report on the Vale of Leven Hospital, which was one of the first to be · 

completed in Britain after the war. This study was followed by two 

others: on Victoria Hospital, Kirkaldy in 1965; and Bellshill Maternity 

Hospital, Lanarkshire in 1968. These Design in Use studie~ were largely 

descriptive although their intention was to identify any particular 

problems which were discovered by talking with hospital staff or by 

observation 

A survey proforma was developed for the Vale of Leven study "to assist 

in obtaining a uniform and complete set of observations during visits to 
2. 

the hospital" (see appendix E). The evaluation report referred to 

the absence of a detailed architect~ brief, as a result of which the 

evaluation team had difficulty in establishing criteria for evaluation. 

During the 1960s a great deal of hospital building was undertaken in 

Britain, Europe and the USA, but relatively little effort was devoted 

to finding out how well they worked from the users'point of view, or 

whether they were the right sort of buildings for their purpose (Sommer 

1972). A number of theoretical comparative studies of ward design were 
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however undertaken, mainly to establish preferences for different shapes 

and sizes of ward layout (eg Jacobs 1961, Great Britain MoH 1963, Great 

Britain Sl·Il-ID 1963, McLaughlin 1964). 

In Britain the Ministry of Health and BRS jointly carried out a number 

of evaluation studies on particular aspects of hospital and ward design 

such as lighting (Ne'eman 1966), interdepartmental traffic (Black 1966), 

and drainage systems (Wise and Payne 1965). Several other individuals 

and authorities also carried out general evaluation studies in particular 
. 3 

hospital buildings or departments (see appendix E). 

As a result of this growing interest in hospital design evaluation,the 

Kind Edward's Hospital Fund published in 1969 a report on Evaluating 

New Hospital Buildings which attempted to summarise the experience 

gained,and to suggest the most profitable lines of development. Many of 

the previous evaluation studies, it was found, had run into difficulties 

due to lack of a structured approach to evaluation, The KEHF report 

included summaries of a number of the earlier evaluation studies, includ

ing the Musgrave Park, Guy's and Vale of Leven reports. The c·omment was 

made that they had produced little of value as feedback to later designs, 

largely because their objectives were unclear or confused. Most of the 

studies were descriptive,and relied mainly on the researcher~ impres

sions and on open-ended interviews with staff. Few had included any 

systematic comparative questionnaire or interview surveys of patients. 

The King's Frmd Report nevertheless made some important recommendations 

which are s1.D111T1arised below: 

1. evaluation studies should be undertaken by multi
professional teams of about five people 

2. two kinds of information are needed: 
a) documentary evidence on planning methods, 

design details, costs etc·. 
b) evidence from observations, questionnaire 

surveys, interviews etc. 



3. objectives of the study should be stated 
explicitly at the outset 

4, only information which was essential should be 
collected as much time could be wasted in detailed 
analysis of unimportant data 

5. a quick 'walk-about' evaluation could reveal much 
useful information; it could either be used as a 
preliminary to a more detailed study or could provide 
quick feedback if time was short 

. 6. presentation of findings was important in disseminating 
results of evaluation surveys to the people who needed 
them, eg by seminars, conferences and book reviews,in 
addition to reports. 
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The difficulty of organisations responsible for planning finding the 

time and resources to carry out evaluation studies was acknowledged in 

the KEHF report. A possible answer was to establish multi-disciplinary 

teams in university departments or government agencies. Design-in-use 

evaluation was seen as the 'final link' in the sequence: 

functional analysis 
J, 

briefing 
J, 

design 
~ 

building 
J, 

commissioning 
J, 

operating 
J, 

evaluation 

Fig 6.7 Evaluation in the planning sequence (from KEHF 1969) 

The benefit of the experience gained in the SHHD evaluation studies was 

summarised in the King's Fund report from an article by Hunter (1965): 

1. three types of evaluation study could be distinguished 

a) brief study of a whole hospital or several 
departments in a series of hospitals 

b) detailed study of a particular department 
or procedure 

c) an indepth study of a particular technical 
aspect such as lighting 



2. evaluation should not be undertaken until a year 
or more after a new building had been completed and 
occupied 

3. approval for evaluation had to be obtained from the 
appropriate authorities, and also clearance from 
trade union representatives 

4. examine briefing documents before starting the 
evaluation; discuss and agree objectives of the 
study beforehand 

5. avoid disrupting routine work in departments; 
several short visits is preferrable to continuous 
observation; allow hospital staff to express opinions 
but check for validity 

6. record design details at time of visit and check 
against design drawings 

7. details of staff movements can be useful if carefully 
recorded; in clinical areas medical or nursing members 
of the team may have to carry out observations 

8. hospital staff should not be expected to make detailed 
records of their activities 

9. proformas and questionnaires were of limited value 
except as checklists 

10. clerical and graphical assistance is needed and must 
be planned for 

11. reports must be simple and easy to read and should be 
specific about comments on design and use; technical 
details were best put in appendices 

12. about two detailed studies a year could be undertaken 
by a full-time team. 
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Following the King's Fund report a number of general and specific 

hospital design evaluation studies were published in Britain and USA> 

but none of these included a general study of a whole hospital design in 

use. Most of the studies were either on methods of evaluating hospital 

design options, or were studies of particular departments, mainly wards. 

Some of the r.,ore interesting ward evaluation studies are described in 

two later secti'ons of this chapter. 
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One very elaborate study of hospital design evaluation from the USA by 

Field et al (1971), was originally intended to be applied to the plann

ing of the Tufts-New England Medical Center in Boston, Massachusetts. 

It ran into funding problems and delays however,which resulted in a 

severe cut-back in the project and in the scope of the proposed evalua

tion studies. It nevertheless provided a useful review of the state

of-the-art of design evaluation,although the main focus was on techniques 

for evaluation of design proposals. One chapter described means of 

measuring people's reaction to building designs by examining photographs 

of building interiors (in order to remove all other influences except 

the visual image of the design), and recording respondents' evaluations 

on a 7 point semantic differential scale (Ronco 1971). Other topics 

discussed in Field's report included a comparison of various means of 

measuring walking distances in hospital wards, and methods of using 

'design directives' as a basis for evaluation of design proposals. 

One of the most wide-ranging studies on evaluation of hospital design 

options was carried out by the US General Accounting Office for the 

US Senate Committee on Labor and Public Welfare and published in 1972. 

The main purpose of the study was to reduce the cost of constructing 

hospital facilities supported by public ftmds. Particular attention was 

given to innovative techniques and new materials, patient care facilities, 

operating costs, and means of reducing demand for new facilities. Design 

aspects investigated included pre-construction planning, construction 

techniques, labour and material costs, and life cycle costs of particular 

design innovations. Interstitial spaces, materials handling systems and 

nursing unit design were singled out for detailed comparison of options 

and cost effects. Recommendations included the establishment of a data 

base on innovative design methods and costs. 
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Toe operational cost consequences of design decisions are clearly of 

ever-increasing importance in times of inflation and economic restraint. 

Despite numerous attempts to produce means of calculating overall runn

ing costs of hospitals in the design stages,this has only been possible 

on an item by item basis. A Note on the 'Relationship between _Planning 

Health Buildings and their Running Costs' was published by the DHSS in 

London in 1980 and briefly reviewed techniques which could be used to 

predict operational costs in the design phase. The Note emphasised that 

direct relationships between building costs and rtmning costs could 

seldom be demonstrated, but that there were certainly relationships 

between the way hospitals were planned and their running costs. The 

preparation of a good brief and carefully considered operational policies 

were by far the most important contributors to· economy in operation. 

'Good layout' was also significant, although the effect of decisions on 

centralisation and sharing of facilities could influence staffing and 

equipment costs to a significant extent. 

Other important design factors identified in the DHSS note as being 

related to nmning costs were the degree of adaptability provided and 

the extent of air-conditioning. The note listed nine points which 

designers should consider as a means of reducing running costs: 

1. access to engineering services and equipment 

2. costs of materials in relation to their maintenance 
costs 

3. damage protection 

4. floor finishes, especially carpeting 

5. metal versus wood for trim 

6. flat versus pitched roofs 

7. comparison of different 'standards' of materials for 
specific purposes 

8. methods of control of air-conditioning 

9. the effects on flexibility of low maintenance materials. 
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Much of the advice in the DHSS note was based OD; evaluation studies of 

design options carried out on the Best-Buy, Harness and Nucleus projects. 

These included: 

window size and energy demand 

structural systems 

numbers of floors (ie building height) 

boiler room location 

roof types and clerestory lighting 

treatment room provision 

methods of supply delivery 

size of structural bays for wards 

forms of bay windows in wards 

types of lifts 

materials for pipework and trim 

types of thermal insulation for walls and roofs 

The identical design of the two Best-Buy hospitals, and their relatively 

rapid design and construction period,meant that the longer term cost 

effects of the design decisions could be verified within about five or 

six years of completion of the building,and about ten years from when 

the decisions were made. Follow-up studies were planned on a number of 

aspects,and many of these have justified the original decisions 

(Willers 1980). The aspects considered were: 

methods of construction on site 
(not completed due to difficulties of obtaining 
data from contractors) 

use of centralised treatment rooms 
(favourable findings) 

sound insulation in OPD consulting rooms 
(not satisfactory due to low ambient noise level) 

mechanical ventilation 
(improved after long run of tests) 

damage to walls and trim by tugs and trailers 
(not satisfactory) 

cleaning methods 

ventilation in kitchens 



adequacy of sign-posting 

solar heat gain 

glare from clerestory windows 

performance of aerated concrete slabs 
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The results of the last six studies were as yet inconclusive. Another 

major study undertaken at both Best-Buy Hospitals, and also at another 

more orthodox new hospital for comparison,was concerned with utilisation 

of space (MARU 1977, DHSS 1978). The purposes of this study were 

1) to test assumptions on how many rooms to provide for a given workload, 

2) to develop methods of monitoring use of space, and 3) to improve 

DHSS guidance on standards of space provision. The overall conclusions 

on the Best-Buy evaluation in use study was that it had "largely 

succeeded in its objectives". 

A contrasting comment by Kenny and Canter (1979) in relation to 

hospital design was that technological developments had: 

"set in motion an approach to hospital design which 
·can at times owe more to factory production processes 
than to healing and caring for patients" (p 328) 

Fragmentation of hospital design and management had been encouraged by 

divergence of the different professions and by separation of hierarchi

cal levels. Hospital design could help to bring together the various 

viewpoints and slow the escalating technological spiral. Incorporating 

a variety of viewpoints in the design process was seen as necessary to 

achieve this goal, but post-design evaluations were an important input 

to the process. 

Despite the varied approaches to design in use evaluations described 

above, the main criterion in any health facility design evaluation is 

whether the patient as the nrimary user, is satisfied with the results. 

This aspect is explored in the next section. 
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6.8 PATIENT OPINION SURVEYS IN HOSPITALS 

A major gap in knowledge about the causes and effects of design was 

identified by Canter (1972) as a result of his psychological evaluation 

of a childrens' hospital in Glasgow. Design was strongly influenced by 

physical, economic and poli tal constraints in general, and by the way of 

thinking of the designer(s) in particular. As a result research find

ings, guidelines and 'scientific literature' tended to be ignored in 

the process of designing. While technological design data was plentiful 

and available, information on personal behaviour and attitudes was 

sparse. 

Iri reviewing the early Nuffield Investigation literature on design and 

evaluation of wards, Kenny and Canter (1979) fonnd little reference to 

patients' views or needs. It was not surprising therefore that patient 

opinion surveys in Britain revealed a "lack of control, by patients, 

of their environment" (Raphael 1977 b). 

In the USA most of the ward evaluation studies have tended to concen

trate on efficiency in terms of floor space, staffing and walking 

distance, and on privacy as determined by the degree of social isolation 

from other patients. Thompson, for example, carried out a number of 

patient opinion surveys on privacy in wards, as well as his better 

known traffic studies (Thompson & Goldin 1975). Paradoxically,more 

studies of patients' needs seem to have been carried out in children's 

hospitals,in psychiatric hospitals, and_in homes for the aged and 

handicapped, than in general acute hospitals. Osmond (1957) made the 

comment that no equivalent investigation to the 1949/55 Nuffield studies 

of general hospital wards had then been made of psychiatric hospitals. 
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Since that time however there have been a considerable number of such 

studies in both psychiatric and subnormality hospitals in Europe and 

North America. Patients' views nevertheless continue to be noticeable 

by their scarcity. This is especially regrettably in the light of 

Raphael's patient opinion surveys of Psychiatric Patients and their 

Hospitals (1972), and Lindheim et al's book on Changing Hospital 

Environments for Children (1972), both of which attempted to give a 

clients' view of hospital environments rather than a providers' view. 

The series of patient opinion surveys in nearly 70 general acute 

hospitals in Britain carried out by the King's Fund (Raphael 1969, 1973, 

1977a, 1977b) were mainly intended to provide feedback to hospital 

management on how consumers viewed the service they had received while 

being inpatients: The survey results also provided some useful pointers 

to aspects of hospital and ward design which needed to be improved. 

The survey was based on a simple 'yes/no' questionnaire with opportunity 

for comments. TI1e two page questionnaire covered five areas of hospital 

life under 17 specific topics in 28 questions,including two open-ended 

questions on 'likes and dislikes'. Details of patients' age and sex 

were also requested, but not their previous hospital experience. 

The questionnaires were issued to a selection of patients at the time 

of discharge or shortly after. An average response rate of 73 per cent 

was obtained from general hospitals, this representing replies fr?m 

over 10,000 patients in 68 hospitals over a period of six years. 

Analysis of the responses revealed a generally satisfactory reaction 

from patients, older patients tending to be more appreciative. Other 

factors,such as sex, clinical condition, type of ward, or hospital 

expenditure,did not appear to affect the level of contentment, although 

the results of more recent surveys showed a higher rate of contented 
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respondents. The main criticisms concerning ward design were that they 

were often hot and stuffy, and noisy at night. Protective lllldersheets 

and plastic mattress covers were also disliked. Good marks were given 

for bright and cheerful decor. The lack of privacy of toilet facili

ties was the most criticised topic in the entire survey (few of the 

wards surveyed had bedrooms with ensuite toilets). On topics 'liked 

most', 93% of responses referred to human or organisational matters, 

only 7% referring to physical aspects such as food or ward design. 

Items 'liked least' were almost equally divided between human and 

physical matters. 

Some of the surveys were conducted at the same hospital on two 

different occasions. A noticeable improvement was almost always 

reported from the second survey. There was also a generally higher 

level of satisfaction in the more recent surveys than in the earlier 

ones, suggesting that the effect of feedback to hospital management 

had indeed produced beneficial results in the eyes of the patients. 

On the validity of the survey findings,Raphael (1977) accepted that 

there were serious limitations, especially in the pilot survey of the 

selected hospitals. Only English speaking patients were asked to 

respond,and nobody llllder 15 was given a questionnaire. Patients who 

had been in the ward for less than four nights were also excluded. 

The fact that an average of 23% patients did not respond may also have 

concealed their general dissatisfaction or their distrust of the 

consequences of making adverse comments. Despite these limitations 

Raphael concluded that the findings provided much useful feedback on 

areas of dissatisfaction and provided an agenda for remedial action. 
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On the value of measuring patient attitudes,Uuskallio (1970) considered 

that the results of opinion surveys in Eurpoean hospitals emphasised the 

relatively low importance most patients placed on~the physical environ

ment by comparison with human relationships and understanding. In 

which case, it might be argued, the most important contribution design 

could make to patients' well-being was to show that somebody cared 

about them. 

Similar conclusions were drawn by Eardley and Haran (1979) who found 

that over half the patients in a survey of 136 patients in a Manchester 

teaching hospital put 'staff' as the thing they liked most, while 

'ward conditions' and 'amenities' were both mentioned first by only one 

percent of respondents. These two features were however placed third 

and fourth in order of 'dislikes' by over one fifth of respondents in 

the survey. Specific points mentioned as 'dislikes' were lack of 

visual privacy in open wards and washing areas; poor maintenance of 

equipment,such as TVs and radios; and the use of plastic rmdersheets 

for all patients. Boredom and noise disturbance were frequent problems. 

The provision of adequate day space was suggested as a possible remedy. 

Patient opinion surveys conducted at two major teaching hospitals in 

Australia (Hughes 1979, Curtis 1979) tend to confirm the kinds of 

results obtained by Raphael, and by Eardley and Haran, although the 

survey questionnaires and range of topics were very different in 

each case. 

Hughes, for example, issued questionnaires to 1720 patients being dis

charged in 14 wards over a four month period. Only patients whose 

length of stay was over 48 hours, who could read and write English, and 

who were medically fit enough were invited to participate. The response 

rate was 82%. 
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Although Hughes' questionnaire contained 58 questions on a wide range 

of topics, the primary purpose of the survey was to obtain feedback on 

the acceptability of a disposable bedpan, vomit bowl and·urinal system 

which had been incorporated in the design of the new 400 bed hospital. 

Other major topics on which 'yes/no' answers were invited were accept

ability of carpets in main corridors, the frozen food catering system, 

lighting, and privacy in bedrooms and toilet facilities. Details of 

patients' sex, age and length of stay were recorded together with an 

invitation to mention items liked 'best' and 'least~ and any suggestions 

for improvements. 

Although all the 28 bed wards included in the survey contained a 

mixture of four bed and single rooms with ensuite toilets, a small but 

significant percentage of patients expressed dissatisfaction with the 

privacy of the ward (5.0%), and with the toilet arraniements (3.5%). 

The questionnaire was however worded in such a way as to influence 

respondents to give favourable rather than mfavourable responses, 

eg 'was the we private enough? 1 No opportunity was provided for a 

qualified answer. Nevertheless the opportunity to make comments 

identified problems of auditory privacy in the four bed rooms, and of . 

visual privacy due to toilet sliding doors not shutting easily. 

Hughes' survey sought especially to provide information for management on: 

1. degree of user satisfaction by a typical sample 
of patients 

2. relative importance of different aspects of patient care 

3. differences in adequacy ratings of different wards 

4. which management practices caused most dissatisfaction 

S. the effects of changes being introduced. 
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It was not evident from the report of the survey how respondents rated 

the importance of the different aspects covered, al though it was 

apparent that some wards seemed to be rated better than others for 

acceptability of aspects such as noise disturbance, privacy and avail

ability of toilets. However,noise at night, carpets, thermal comfort 

and interior decoration were rated relatively poorly compared with 

features such as lighting, privacy in wards and toilets, and the nurse 

call system. 

The survey by Curtis (1979) aimed to determine whether there was a 

statistically significant difference between the kind of responses 

made by patients regarding their hospitalisation and what factors pre

disposed patients to give negative responses. Four hundred and thirty 

two pa_tients were randomly selected and interviewed by graduate nurses 

as part of a 'Quality Control Program'. A short questionnaire of 13 

items was used in the survey and covered items such as thermal comfort, 

rest, size of bedroom, call system, meals, information about the treat

ment given, and bedding. The findings indicated that younger patients 

and those hospitalised for longer periods tended to give more negative 

responses, although Curtis accepted that this may have been due to 

these patients being either more inclined to criticise, or less 

satisfied with their treatment. The use of nurses to conduct the inter

views may also have had the effect of suppressing adverse COJIIlllents in 

all but the foolhardy or the dying! 
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6.9 WARD DESIGN-IN-USE STUDIES 

Among the influences which have shaped ward design and management over 

the last 30 years have been a number of studies of nursing efficiency 

as affected by layout, eg Nuffield (1955), Thompson's (1959) Yale 

Studies of Hospital Function and Design, Sturdevant (1960), McLaughlin 

(1964, 1969), Freeman & Smalley (1968), and Lippert (1971). The last

mentioned particularly emphasized how the order in which patients were 

visited by nurses affected the relative walking distances travelled in 

different types of layout. 

The earlier Nuffield Studies on the Work of Nurses in Hospital Wards 

(1953), had been primarily concerned with the effects of nursing 

methods on. the quality of patient care~whereas the American preoccupa

tion with 'efficiency' had tended to neglect patients' viewpoints. 

Thompson,however,included patient opinion surveys in his studies of 

wards (see Thompson & Goldin 1975 chapter 13). 

Some of the more recent American studies· (eg Trites et al 1970) have 

investigated the effect of three shapes of ward layout on the activities 

and feelings of nursing personnel, and also on the feelings of patients 

and doctors. The marked preference of all three groups of respondents 

for radial ward units was shown to be positively correlated with the 

effect of the radial designs on reducing travel distance,and on 

efficient utilisation of nursing ·staff time in direct patient contact. 

Some of the staff time saved in the more efficient designs was however 

spent in non-productive activities. This finding has been substantia

ted in studies of efficiency in ward units in Australia (Cabban & 

Caswell 1977). 



As wards have been the subject of more evaluation studies than any 

other hospital department,it is perhaps surprising that the feedback 

from these studies has not led to a greater degree of standardisation 

in design. A review of layouts of fifty or more recent ward designs 

in Europe, North America, South Africa, Australia and New Zealand 

reveals a bizarre collection of shapes and styles of accommodation 

which is clearly not due to the effect of local conditions or nursing 

policies (Piitsep 1981). 

In an attempt to find out how ward designs affect their suitability 

for nursing care a number of descriptive and comparative evaluation 

studies have been un::lertaken over the last 15 years or so, and a 

selection of these are reviewed below as a background to the case 

studies described in chapter 10.· 
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The earlier studies, eg by the Nuffield Team in Britain, and by 

Thompson and Pelletier in the USA, were mainly concerned with area 

standards per bed and with walking distance of nurses, although some 

specific aspects such as supervision, privacy, noise and toilet 

provision were also investigated. The first three in the series of 

Hospital Design in Use studies by the Scottish Home and Health Depart

ment (SHHD) in the 1960s included consideration of ward design as part 

of the hospitals evaluated,but the fourth evaluation (published by the 

SHHD in 1969) was a detailed analysis of an experimental ward block at 

Falkirk and District Royal Infirmary. This ward had been designed in 

1962 by the SHHD team responsible for the SHHD's Planning Note on 

Ward Units in which the Falkirk layout had been described. 



The Falkirk evaluation sought to test four main design features: 

"a) a deep compact plan exploiting recent develop-
ments in lighting, heating and ventilation, 

b) a plan which would facilitate grouping together 
on the ward those patients requiring concentrated 
nursing care, 

c) an arrangement of accommodation and provision of 
facilities to allow a high degree of flexibility 
in use, 

d) improved standards of privacy and amenity for 
patients.'' (SHHD 1969 op cit pl) 

It was hoped that standards for NHS hospitals: 
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"might be set by a practical trial of this kind and that 
these would remain acceptable for many years to come. 
This entailed a complete departure from the Nightingale 
ward towards a comprehensive nucleus of nurse-working 
rooms centrally related to divided bed areas". (loc cit) 

The Falkirk experimental ward layout contained 60 beds of which four 

to twelve beds could form an intensive nursing care area. A combina

tion of separate four-bed rooms and single rooms were used, all with 

en-suite toilets except for four single rooms in the intensive care 

area. Four bed rooms were considered to give "significant advantages 

in privacy and social acceptability'.', compared with larger numbers of 

beds per room, greater flexibility in use and a high occupancy rate. 

Three main methods were used in the Falkirk ward evaluation: 

1. collection of evidence by ward staff according to 
a list of headings applied by the evaluation team, 

2. a detailed 24 hour survey of nursing journeys in 
the ward which was converted to string diagrams 
for analysis, 

3. a two-day symposium involving a wide representation 
of interested people to assess the material collected 
and to express their views. 



The design was based on earlier work by the NPHT Investigation, 

especially the experimental wards at Larkfield Hospital, Greenock and 

Musgrave Park Hospital, Belfast. Ideas were also obtained from a 

study tour of the USA in 1960. 

The basic requirements of the ward design were: 

1. to improve the level of amenity and privacy for 
patients 

2. to encourage a high bed occupancy 

3. to be economical in staffing 

4. to be capable of being used flexibly 

5. to aid control of infection 

6. to meet the working requirements of nurses 
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In the course of planning and designing the Falkirk ward many floor 

layouts were developed and tested using the 'Standard nursing-day 

technique' devised by the SHHD team. Proposed design solutions were 

then thoroughly tested using full-scale mock-ups prior to construction. 

The results of the 24 hour survey were that the ward functioned 

efficiently, calmly and quietly, and that the internal glazing of 

partitions gave an open spacious feeling and "provided good nurse/ 

patient observation". The ensuite toilet facilities, wardrobe 

cupboards and night lighting proved satisfactory. Points of criticism 

included: 

day spaces and sisters' office too small 

ward pantries mnecessarily spacious 

unscreened inter-room glazing in the intensive care area 

superfluous washbasin and sink in the same room 

patients' call hand sets not easily accessible 



Standards of floor area and costs were compared with other general 

acute wards in British non-teaching hospitals. This showed that the 
, , 

Falkirk ward came near the upper end of net floor areas per bed;-

Table 6.3 Ward areas compared with Falkirk ward 

ward/date 

Vale of Leven (1955) 

typical Nightingale ward 

Larkfield (NPHT) (1955) 

Greenwich (DHSS) (1965) 

SHHD 6-bed 

DHSS Building Note 

Falkirk ward (SHHD) (1967) 

Gartnaval (SHHD) 

Greenock (SHHD) 

sq. ft/bed 

174 

200 

246 

248 

254 

285 

302 

307 

324 

m2 

16.2 

18.6 

22.9 

23.1 

23.6 

26.5 

28.1 

28.5 

30.1 

The higher floor area ratio, and the higher building costs of the 

Falkirk ward were defended on the grounds of better standards of 

amenity for patients, and more efficient use of space and staff in 

achieving a high level of nursing care. It was acknowledged that a 

linear form of ward layout would have reduced the construction and 

operating costs. The SHHD would therefore only approve deep planned 

wards where it was "impossible to provide linear plans economically". 
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The issue of four bed versus six bed patient rooms was discussed at 

length in the report, it being acknowledged that six bed rooms could 

reduce circulation area per-bed by about 20%,and the capital cost per 

bed by about 16%,in otherwise equivalent types of ward layout. The 

adoption of four-bed rooms at Falkirk was however defended on func

tional and amenity gromds, most patients preferring to be in a corner 

bed if one was available. Subsequent evaluation studies of ward 

design have done Ii ttle to settle the issue of 'four or six bed room~?' 

(some of both seems to work well). 
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The Falkirk ward evaluation was essentially a feedback exercise by the 

planners to see whether their original assumptions, objectives and 

policies had worked out, and if not, why not. Ten years after the 

Falkirk ward was opened in 1966 Health Bulletin (1976) published a 

short report on the continuing success of the ward in use attributed 

"in no small measure to the extent to which basic requirements were 

defined ... and expressed in the design". Particular points of praise 

were flexibility of the design, the effective compromise between 

patient privacy and nursing observation, and convenient location of 

utility areas and patients' toilets. 

In response to the need to develop more efficient ward designs in the 

spate of hospital building in the late 1960s in Britain,the Scottish 

Hospital Centre published (in 196 7) a Guide on the Functional Analysis 

of Ward Plans. This was intended to be used in assessing ward planning 

proposals by planning authorities. The introduction emphasised the 

need for a systematic approach to assessment, particularly concerning 

room grouping and relationships. Good ward design was not an expensive 

luxury, but aimed to provide an efficient and comfortable environment 

for the activities it contained. The potential conflict between 

privacy and supervision could be overcome by suitably designed glazed 

partitions between bed rooms and ward corridor. The guide tended 

however to reflect the prevailing views of the SHHD on four bed rooms 

in preference to six bed rooms. 

Concurrently with the development of the design of the Falkirk ward by 

the SHHD. the then Ministry of Health Hospital Design Unit in London 

(of which the writer was a member) was conducting a comparative study 

of ward designs based on a 60 bed ward floor of two ward llllits of 30 · 

beds as recommended in the then current Building Note No.4 (Great 



Sri tain MoH 1961). Eight different shapes of layout were compared, 

ranging from a straight single corridor layout to a deep square shape 

layout. Each layout accommodated the same number and type of rooms, 

but the circulation areas and the extent of internal accommodation 

increased as the layouts got deeper,as did the cost of construction 

and operation. The findings of this study (published as Hospital 

Building Note No.17) were similar to those of the SHHD with respect to 

increased capital and running costs in the deeper planned buildings. 

However,it was concluded that a simple double corridor layout offered 
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a good compromise between staffing convenience, flexibility of accommo

dation and economy, if one accepted that the ward should be mechani

cally ventilated, and/or the site was too restricted to permit a 

naturally ventilated linear layout. 

Several racetrack or deep-planned wards were built in England following 

the publication of HBN No. 17, including a 40 beds per floor double 

corridor layout· at High Wycombe. This ward design was subsequently 

evaluated in comparison with the 80 beds per floor single corridor 

layout at Princess Margaret's Hospital, Swindon. The evaluation was 

conducted by the client authority, Oxford Regional Hospital Board, and 

their report was published in 1970. An ideal feature of the evaluation 

was that the two wards were designed to similar standards of accommoda

tion by the same architects (Powell & Moya) and with the same planning 

consultants (Llewelyn Davies .& Weeks). A number of American studies 

had compared the operational effects of diff~rent shapes of ward lay

out within one hospital (eg McLaughlin 1964), but their results had 

been inconclusive and could not in any case be applied to British 

conditions. One reason for conducting the comparative evaluation at 

the High Wycombe and Swindon wards was that the High Wycombe ward was 
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found to be working exceptionally well and the client authority wanted 

to know why, and whether the higher costs of the deeper building were 

justified in terms of increased operational efficiency. 

The results of the High Wycombe study showed that: 

1. the deeper ward cost more to build and operate 
than the equivalent single corridor ward due to 
higher engineering costs, particularly ventilation 

2. the extra costs of the deep plan permitted improved 
ward function not possible in a linear plan 

3. the operational benefits of the deep plan were better 
staff utilisation and more contented patients due to 
a higher standard of nursing care 

4. reasons for better care in the deep layout were closer 
integration of bed areas around the nurses' station 
allowing excellent observation,there was also less 
traffic disturbance because of the double access to 
the nurses' station 

5. the benefits of the deep plan could not be achieved 
without incurring higher costs than then allowed by 
the DHSS cost limits 

6. although linear designs could be produced which 
embodied some of the deep plan features, they were 
less satisfactory than the deep plan. 

A variety of evaluation techniques were used in the High Wycombe study 

including: 

1. floor area measurement 

2. walking distance measurement 

3. cost comparison 

4. patient and staff opinion surveys 

5. staff interviews and observation 

6. recording of room occupation and traffic movements 

7. comparison of design features with current requirements. 

8. discussion of ideas by the evaluation team and testing 
of alternative design ideas 
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A questionnaire survey of patients included the following topics 

(derived from the report - no example of the questionnaire was given): 

bed space and ward design 

privacy 

heating and ventilation 

lighting 

noise 

call system 

toilet facilities 

decoration 

visiting 

use of dayroom 

equipment 

storage of belongings 

catering 

The main complaints related to heating and ventilation. The High 

Wycombe wards were not fully airconditioned and the windows could be 

opened; Swindon was mainly naturally ventilated. Other problems 

mentioned by patients were: 

glare from lighting 

mixed sex toilets 

lack of privacy (in mixed sex ward tmits) 

noise of staff talking near the nurses' station 

The main advantage of the deep planned ward was the 'U' shaped arrange

ment of beds around the nurses' station which ·facilitated supervision 

and gave easy access to utility rooms without causing undue noise. 

The aim of the comparative study had been "to feed the information 

obtained into current and future planning". The introduction to the 

High Wycombe report contained the hope that the effectiveness of earlier 

planning work could be measured by evaluation, 11and the experience 

gained transferred to the planning of later projects·. The result of 
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evaluation should be a steacly, monitored improvement in the outcome of 

planning". Unfortunately assessment of design could "too easily 

become a measure of human adaptability". The evidence which was 

plentiful and easy to measure had "only a marginal effect on patient 

care, as the ultimate value". 

One of the issues discussed in the 'case history' of Musgrave Park 

hospital, and in the evaluations of Vale of Leven hospital and Guy's 

hospital, was the spacing of beds. This varied from 6' 7½" (2. 33m) at 

Vale of leven to 9'4½" (2.86m) at Guy's where an 'overlapping' system 

of bed spaces was used. To test the theory that bed spaces could be 

reduced from 8' 0" (2 .44m) to 6' 0" (1. 83m) without loss of convenience 

by using overlapping bed spaces, an evaluation was undertaken by the 

North London Polytechnic Medical Architecture Research Unit (MARU) in 

1968 in two six bed rooms specially converted to the proposed arrange

ment (Adams 1971). The bed rooms were operated normally and observa

tions and interviews conducted by the survey team to assess the effects 

of the smaller bed spacing on convenience and personal privacy. Inter

views, observations and questionnaires were used in the study which 

found that nursing convenience, personal space and privacy were 

adversely affected, even though the effective bed space for each bed 

could be increased to 8 1 611 (2.6m) by using the shared zone each side 

of the bed: 2·61r1 
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Fig 6.8 Overlapping bed spaces 



The question of the effect of bed spacing on cross infection has also 

been debated, but no studies have yet been able to show that reduced 

spacing. from 8' 0" to 6 '0" would increase the risk. A mo·re significant 

effect would appear to be the extent of subdivision of the ward and 

the number of patients in multi-bed rooms (Smith et al 1980). Other 

factors, such as location of wash-basins, the type of mechanical 

ventilation system used, and the use of treatment rooms for 'dirty' 

procedures, are also important (Bagshaw et al 1978). 

6.70 

The effect of air movement on infection rates in wards was the subject 

of investigation by the Hospital Engineering Research Unit in Glasgow 

University in the early 1960s (Baird et al 1966). To trace the path 

of dispersal of pathogenic organisms in a specially converted ward an 

adjustable system of mechanical ventilation was installed. Nitrous 

oxide gas was used to simulate pathogens and its movement traced with 

the aid of sensing devices at strategic locations in the ward. The 

effect of turbulence in doorways was found to have a marked effect on 

air movement, but its significance on infection risk was overshadowed 

by many other factors. 

Following Canter's Glasgow Children's Hospital evaluation study of 

1972,a number of articles and publications were written by him on the 

psychological evaluation of hospitals and other buildings. Subsequently, 

with the help of a research grant from the DHSS, Canter formed the 

Hospital Evaluation Research Group (HERG) in the Department of 

Psychology at the University of Surrey. The result was a User Survey 

Evaluation Package (Canter et 1978) intended for use in getting feed

back on the effects of new hospital ward designs in use. The package 

consisted of: 



1 a) a patient questionnaire of over 100 attitude 
questions on the ward environment using a seven 
point semantic differential scale, plus 

1 b) ten questions on facts about the respondents,· 
their previous hospital experience and their 
immediate ward situation 

2 a) a nursing staff questionnaire of 105 questions 
using a seven point Likert scale, plus 

2 b) six questions identifying the hospital, ward, 
and staff category 

3. about 50 questions on the operational and design 
features of the ward surveyed to be completed by 
the survey organiser with the help of a senior 
nurse. 
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The survey method was initially tested and validated in a series of 

three pilot surveys involving 870 nurses in 14 hospitals and including 

42 old wards and 38 new wards. A 'standardisation survey' of 23 

further hospitals followed in which 139 new wards built between 1960 and 

1976 were included. Over 1900 nurses completed questionnaires and 

nearly 100 staff were interviewed. The survey covered 22 aspects of 

design which were shown by statistical analysis to belong to four 

groups: 

1. convenience of ward layout 

2. facilities for nursing acitivies 

3. design for patient care and comfort 

4. pleasantness of the ward 

The result of the survey in all 139 new wards-placed the 22 design 

features in the following order of satisfaction: 

call system 
day lighting 
treatment room layout 
companionship in bedrooms 
staff base layout 
general atmosphere 
storage of patients'belongings 
nursing office location and layout 
storage facilities 
utility room location 
sanitary facilities 



> (median score level and mid point of item range) 

dayroom location 
dayroom layout 
bedside nursing facilities 
lighting by night 
privacy for staff discussion 
ward location in hospital 
heating and ventilation 
access to single bedrooms 
observation from staff base 
supervision and communication 
patient privacy 

Canter et al commented that neither supervision nor privacy appeared 
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to have been satisfactorily provided for in nurses' opinion in the 

hospitals surveyed .. The high rating for call systems did not however 

appear to affect the low rating for supervision. A new approach to 

ward design was therefore needed to resolve the conflict between 

patient privacy and nursing supervision. The hope was expressed that 

the'Nucleus' ward design might achieve an improvement (see Bi'lling 1977). 

An tmfortunate omission from Canter's pilot and standardisation 

survey reports was any analysis of responses from patients, this 

apparently being due to 'staff changes' in DHSS and HERG (Canter 1981). 

The effects of physical characteristics of ward design in Canter's 

survey were analysed according to four main features: 

1. size of ward and bedrooms 
(eg nos. of beds) 

2. layout type 

3. location of facilities 

4. 'level' and type of provision 

Ward unit size made little difference to the nurses assessment, wards 

ranging in size from 19 to 52 beds with a majority being between 26 

and 32. Bedroom size was significant however, those wards with six 

and eight bed rooms being rated better by nurses than those with four 

bed rooms. 
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The most important layout characteristic from a nursing viewpoint was 

the 'percentage of patients visible from the staff base area'. Many of 

the wards surveyed had only 16% of beds visible from this area, whereas 

DHSS Building Note No.4 advocated 25% as a minimum. Wards with most or 

all beds in separate rooms scored particularly poorly on 'observation' 

but relatively well for 'privacy'. Glazed partitions were suggested 

as a compromise solution. 

Ward layout type had little effect on evaluation ratings; although 

racetrack wards were marginally better than linear designs. Toilets 

opening directly off bedrooms were rated well for convenience and 

privacy, while individual toilets opening off the corridor were best 

for supervision and safety. Grouped toilets off the corridor scored 

poorly for all aspects. 

Other aspects rated well by nurses were staff bases in the form of a 

desk in the corridor rather than a separate office, a central staff 

base rather than two sub-bases, and a forward view over most of the 

beds rather than having beds behind the base. 

Canter summed up the results of the trial surveys by suggesting that 

they had helped to identify characteristics of ward design which could 

be used in computer-aided design, and in production of design guidance. 

A Hospital Evaluation Exploratory Program (HEEP) was described which 

had three main applications: -

1. to evaluate a ward design from nurses' and 
patients' viewpoints and to compare its ratings 
with all other wards previously evaluated, 

2. to explore relationships between functional 
requirements and design features, 

3. to predict how a design would be evaluated by 
particular types of users. 
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Canter's proposals showed a possible way of obtaining feedback data 

from design-in-use evaluations and using these data in the evaluation 

of options and selection of preferred designs. Among the issues still 

to be resolved however is the conflict which often exists between 

different types of users' needs, and the weight or priority to give to 

particular requirements. }:\n earlier paper by Canter (1977a) suggested 

five approaches to determining users' perceptions of priorities in 

building evaluations: 

1. getting users to rank requirements or features 
in priority order 

2. statistical analysis of users' satisfaction 
ratings of environmental features 

3. comparison of ratings for individual features 
with overall rating for a design - features 
which most closely agree with overall rating 
are the most important 

4. frequency of complaints about specific features 
or aspects 

5. comparison of evaluation ratings with.physical 
measurements of features, eg intensity of light 
in relation to rating of visual comfort 

Canter suggested however that there were profound moral and political 

issues involved in establishing an order of priorities of requirements 

for different user categories, or the relative values to give to the 

needs of one user category as against another. Where several categories 

of users with different needs, such as patients and staff, share an 

environment in which there are potential areas of conflict, this may 

not be apparent until an evaluation of user attitudes is undertaken. 

A design which met some users' requirements at the expense of other 

users' requirements could be valued differently from one which met all 

users' requirements equally well, even though the mean rating for all 

users was the same (see fig 6.9). 
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Fig 6.9 Comparative ratings of three designs 

A B 

Design 3 

Design 3 is more equitable in meeting users' needs, but is it therefore 

a better design than 1 or 2? The wide disparity of satisfaction 

ratings in design 2 suggests that the needs of users 'B' have been 

tmduly sacrificed to those of users 'A'. As hospitals are primarily 

intended for patient care it is axiomatic that patients' interests and 

needs shoul<l take precedence, unless putting staff needs at a lower 

level of priority places patient interests (such as safety) in jeopardy. 

Another a1,proach to evaluation explored by Canter (1977b) was the use 

of 'mapping sentences' and 'person/place synomorphy' or similarity of 

fonn. This approach consisted of classifying people's behaviour and 

attitudes, and also the physical characteristics of their environment. 

Constantly recurring relationships between the two could then be tested 

and demonstrated. Canter's pilot surveys of wards would seem to go 

some way to proving this hypothesis. However the absence of analysis 

of patients' views in the survey reports leaves the question open. 

A later paper by Kenny & Canter (_1979) emphasised the lack of consid

eration for patients' views in hospital design, and the predominating 

influence of medical technology on design and operational policies. 

A hospital design evaluation became, in consequence, not only an 

exploration of doctors' and nurses' attitudes to their professional 

role and the hospital, but also an investigation of patients' attitudes 
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to staff attitudes. Kenney & Canter referred to Raphael's patient 

opinion surveys in general hospitals which revealed close similarities 

between nurses' and patients' views on priori ties of needs, al though 

these differed from doctors' and committee members' views. Patients' 

however tended to be more satisfied with their standard of care than 

nursing staff. If this is so then it might justify placing a higher 

value on nursing staff opinions. 

Kenny & Canter also stressed the importance of evaluating the ward as 

a whole through the study of relationships between function and design, 

and between various aspects of each. Nurses were able to see the ward 

as a whole and reflected the views of patients. The implications of 

early ambulation and of the need for more patient education and support 

were seen as significant factors in adapting ward design for future 

needs. 

Investigations of the views of senior nursing staff at a major Sydney 

teaching hospital (Heath 1981) would suggest however that many nurses 

do not see ward design as affecting nursing efficiency or standards 

of patient care. Their lack of perception in this respect was 

attributed partly to their lack of awareness of design and of its 

behavioural effects, and partly to the traditional belief that good 

nursing depended primarily on good nurses, Surveys comparing staffs' 

and patients' views on aspects of privacy, supervision and convenience 

in wards were studied extensively by Sears & Auld (1976) who found 

considerable differences in responses of each group. particularly in 

respect of supervision and privacy. This was also a conclusion of 

surveys conducted by the writer (see chapter 10). 
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Sears and Auld's study at the London University Joint Unit for Plan

ning Research investigated differences in perception of the importance 

of various operational and design features of wards by four categories 

of users - doctors, senior nurses, jllllior nurses and patients. The 

ratings given by each of these groups of respondents regarding adequacy 

of features of the wards they worked in were compared with the overall 

importance attributed to the features by each respondent group. It 

was concluded that "users' attitudes vary according to the type of 

unit which they occupy" (Sears 1977). Sears' and Auld's survey was 

conducted in 34 medical and surgical wards in 16 different hospitals 

in Britain,and respondents were 'self-selecting' in response to adver

tised displays located at ward entrances. Over 1300 responses were 

obtained of which 404 were patients, 286 were llllqualified nursing 

staff, 239 were qualified nurses and 82 were doctors. The ward 

designs were classified according to the floor areas allocated to 

multi-bedded wards, sanitary facilities, ward kitchens and general 

circulation. Five types of ward design were derived from this method 

of classification: 

1. Nightingale wards with few amenities 

2. older wards with large undefined bed areas 

3. modern well-equipped wards with beds in two 
to six cubicles or bays 

4. compact deep-planned wards with beds grouped 
closely round a nurses' station 

5. modern or modernised wards with a high proportion 
of floor area allocated to back-up facilities 
and circulation 



'The kinds of ward design features which senior nurses and patients 

discriminated most strongly in Sears' and Auld's study are compared 

below with respect to the order of their perceived signific~nce: 

PATIENTS 

observation of patients 
by nurses 

sanitary facilities, 
privacy, comfort and 
convenience 

spaciousness 

quietness 

lighting 

ventilation 

flooring cleanliness and 
colour 

treatment facilities 

QUALIFIED NURSES 

surveillance of patients 
and ward layout 

space round beds 

colourfulness 

cleanliness, maintenance 

stuffiness, smells 

lighting 

sanitary facilities 

facilities for 'up' 
patients 

lack of disturbance, 
clerical facilities 

view 
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Combining the order of significance for all four groups of respondents 

suggests that 'ease of observation of patients', 'privacy for patients 

when using toilet facilities', and 'lack of disturbance from noise', 

were generally regarded as the three most important features in good 

ward design. However,the differences in ratings for significance by 

patients and senior nurses for features such as privacy and absence 

of noise disturbance suggests that a ward designed for optimum 

patients' needs would not be satisfactory for nurses. This finding 

contrasts with Canter's view that 'what nurses like is good for 

patients'. 

As a result of Sears' and Auld's evaluation,eight conclusions were 

drawn on how to improve users' opinions of ward design: 

1. cubicalisation of bed areas is only beneficial if 
it allows direct observation of patients from the 
staff base, 

2. patients appreciate privacy, comfort and convenience 
in toilet facilities, 



3. improving the decor of wards increases the satisfaction 
of nursing staff, 

4. adequate space round the bed is appreciated by all types 
of users, 

5. adequate day space is appreciated by ambulant patients 
and by doctors, 

6. patients and nurses appreciate good ventilation without 
draughts, 

7. all types of users dislike noise, especially from outside 
sources, 

8. lack of disturbance from people and equipment is appreciated 
by patients. 

Sears and Auld also discussed the methods and purposes of design, and 

of design evaluation, drawing on an extensive 1i terature survey for 

support. Their conclusions were described in a paper by Sears (1977) 

on 'User attitudes as a guide to the evaluation of nursing units' 

which may be summarised thus: 

1. knowledge about attitudes of ward users is useful in 
design decision making 

2. this knowledge may indicate the need for design changes 
or improvements 

3. using this knowledge,the possible effects of alternative 
planning and design policies may be predicted 

4. only generalised evaluation data from a large sample of 
different design types is valid for making predictions 
about the behaviour effects of design 

5. useful feedback on consequences of design decisions can 
be obtained from the type of evaluation techniques used 
(by Sears & Auld) 

6. using one evaluation method on a wide range of design 
types is more useful than detailed one-off evaluations 

7. simple methods of evaluation can be used to obtain 
reliable feedback data, but responses from different 
categories of users must be distinguished 

8. survey questionnaires and methods of analysis should 
be capable of easy interpretation by designers. 

6. 79 
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A comparative study on a more limited sample of wards than either 

Canter's or Sears' and Auld's was that undertaken by Noble and Dixon in 

three types of ward at St.Thomas' Hospital in London in 1976/77. The 

study had been initiated by Tatton Brown's reported experiences as a 

patient in a Nightingale ward at St.Thomas' and his assertion that., 

contrary to expectations, the open ward was surprisingly good from a 

patient privacy viewpoint. He also asserted that it encouraged a good 

social atmosphere and provided easy accessibility to patients., thus 

saving much nursing time and effort. 

A more detailed evaluation was therefore launched to establish whether 

Tatton Brown's views were shared by other patients, and whether staff 

also preferred the old 30 bed open wards to the newer subdivided 

wards, some of which were arranged in four bed open bays,and some in 

four and six bed rooms with open doorways. The report by Noble and 

Dixon (1977) was essentially a sociological/architectural study which 

reflected the professional background of the authors, while Canter's 

studies were psychological in emphasis, and Sears' and Auld's reflected 

their interest in statistical techniques. Nevertheless the three 

differently orientated studies came to somewhat similar overall conclu

sions, ie that more open wards have a nmnber of benefits for patients 

and staff not provided by subdivided wards of the type advocated by 

the Nuffield Investigation team,and subsequently by most hospital 

designers in North America and Australia. 

The St.Thomas' study was conducted by means of observation and by 

interview in four wards of each type, a different questionnaire being 

used for patients, medical staff and nursing staff. Minor differences 

were made in the questionnaire for each ward type. A total of 235 
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patients were interviewed, 63 in the open wards, 85 in the bayed wards 

and 87 in the subdivided wards. All patients who could be interviewed 

were included in the survey (about 75% of the number of beds). Sixteen 

sisters in each of the twelve wards were interviewed and an tmspecified 

number of medical and other staff. 

A comparison of the standards of acconnnodation provided in each of the 

three types of ward showed the old open wards to be cQnsi~erably less 

spacious than the newer wards in bays or subdivided rooms. 

Table 6.4 Ward accommodation standards compared 

FEATURE 

number of beds 

area/bed in bedrooms (m2) 

overall area/bed (m2) 

area sanitary facilities (m2) 

wcS/bed 

maximum distance walked 
from staff base 
to see patient (m) 

(excl. single rooms) 

OPEN 

31 

7.0 

13.4 

24 

1:15.5 

2.0 

BAY SUBDIVIDED 

28 28 

9.3 10.8 

22.5 25.0 

69 63 

1 :5 .6 1:3.5 

12.8 14.0 

A list of requirements was drawn up as a basis for the evaluation, 

partly based on the literature and partly from discussion with staff 

in the hospital. The requirement for nursing supervision was stated 

thus: 

"Nurses need to assure and also to reassure themselves 
that patients are not in need of attention,ie not in 
medical, physical or emotional stress. There is no need 
for nurses to see all of the patients all of the time. 
Some patients need to be under fairly constant surveillance .. 
and others need virtually none .... " (p 36 para 4.5.18). 



The patients' need for privacy was described as follows: 

"The issue of privacy for patients is invariably accorded 
great importance and there is a strong body of opinion that 
most patients would prefer to be in single rooms for the 
privacy they afford. The survey of 235 fotmd very few 
patients who thought they would prefer to be in a single 
room - and a large number who volunteered the information 
that they would definitely not like to be in a single 
room." (p 42 para 4. 6 .13) 
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Some bed-fast patients expressed distress at lack of body privacy with 

nurses,eg when having a bedpan or being bed-bathed. 

The St.Thomas' Ward Evaluation report contained a curious mixture of 

descriptions of the wards, explanation of the survey methods and 

comment on the findings. There was little statistical evidence 

although some room utilisation survey material was presented as 

originally recorded. Patient responses were tabulated in terms of 

favourable/unfavourable comments on privacy (see table 6.5). 

Table 6.5 Patients' responses on privacy 

RESPONSE 

lack of privacy 

no lack of privacy 

OPEN 

14% 

85% 

BAY 

12% 

88% 

SUBDIVIDED 

12% 

88% 

The questionnaires for patients and nurses each contained approximately 

50 questions covering a range of facts and opinions about the wards and 

the respondents. Opinions on about 30 design features were included in 

the questionnaire plus three open-ended questions on likes and dislikes, 

and suggestions for improvem~nt. The design features included the 

following: 

comfort 
convenience 
cheerfulness 
social atmosphere 
privacy - conversation, telephone 

use of toilets and bedpan 
clinical procedures, examinations 

contact with nurses 



noise nuisance and disturbance 
safety 
cleanliness, tidiness 
access to toilets 
ease of finding the way, orientation 
adaptability 
appearance 
supervision - of nurses 

of patients_ 
reliability, ease of maintenance 
simplicity in use 
interest, colourfulness 
emergency call 
walking distances 
tiredness 
storage 
supply and disposal 
catering 
organisation 
ease of cleaning 
security 
staff relationships 
things liked least and most 
suggestions for improvements 
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The main conclusions recorded by Noble and Dixon were that despite the 

improved amenities in the newer wards the old open wards were more 

'efficient' and more 'flexible', but they lacked the modern amenities 

that an ideal ward should have. Nine points were made regarding 

improvements to efficiency and patients' well-being: 

1. efficient staffing is based on assessing workload 
and type of tasks, and not on bed numbers 

2. nursing policies should allow a variety of specialties 
and types of patient to be accommodated in one type of 
ward 

3. flexible designs should be developed to accommodate 
the changes likely to occur 

4. some ward equipment needed to be replaced and some 
design details modified 

5. ward receptionists could be shared between wards 

6. a better patients' radio system was needed 

7. an occupational therapist could help to relieve the 
boredom of some patients 

8. patients needed to be told more about their rights 
and about amenities 

9. patients should be treated as individuals, not as 
members of a group. 
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Pubiication of a sununarised version of the St.Thomas' report in the 

Nursing Times (1978) aroused considerable controversy in the hospital 

media in Britain in the ensuing months (eg Metcalf 1978, Watkin 1978). 

This issue was pursued further in Australia in a seminar on ward plan

ning(arranged by the writer and held at the University of NSW in 

May 1980) entitled - 'Nightingale or Nuffield?' (Green & Jackson 1980). 

The proceedings of the seminar included a report on the findings of a 

pilot comparative survey carried out in open and subdivided wards in 

three Sydney fiospitals (Hopetoun-Smith 1980) which largely corroborated 

Noble and Dixon's findings at St.Thomas' Hospital. 

In South Australia a study by Shinnick (1979) compared opinions of 140 

nurses working in two different ward designs with respect to 60 design 

features. Tne previous work br Canter, and by Sears and Auld, was used 

as the basis for Shinnick's study. The main conclusions reached were 

that nurses liked: 

1. four bed rooms rather than six bed rooms 

2. direct observation of beds from the nurses' station 

3. ensuite patients' toilets 

4. good lighting, ventilation and cleanliness 

5. colourful decor 

6. adequate space round the bed. 

Although there was more space round the beds in the six bed rooms than 

in four bed rooms in the two hospitals studied by Shinnick, the nurses 

thought that the six bed rooms were more crowded than the four bed 

rooms. Shinnick suggested that this difference between fact and 

opinion needed further investigation by direct observation rather than 

by the subjective methods used. 



.10 EVALUATING THE EFFECTS OF PLANNING AND DESIGN 

This section uses conclusions drawn from the literature sources on 

design evaluation in the previous sections as a basis for proposing a 

comprehensive approach to evaluation in planning and design. A number 
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of alternative methods of evaluation are considered and their application 

to various phases of the design process are discussed. The first issue 

is the extent to which the planning process itself can be evaluated. 

For large scale design problems such as hospitals, with a time scale 

measured in years rather than weeks or months, it is not practicable to 

compare different methods of planning or design. Feedback from the 

effects of design in use is necessarily very delayed, so the chances 

of being able to modify any design process in time to affect the next 

projects are very limited. Nevertheless there are several aspects of 

the planning process which can be compared between concurrent projects 

as a means of improving the results and effects of planning: 

sequence of tasks in planning 

time allocated to specific tasks 

methods of obtaining information 

methods of decision making 

organisation of planning team 

methods of documentation 

methods of evaluation 

methods of cost control 

the extent of user participation 

A variety of planning and design methods were described and discussed 

in chapters 2 and 3, and the outcomes of three different methods of 

hospital planning and design formed the basis of the case study described 



in chapter 9. Despite many attempts to compare the advantages of 

different planning methods,no generally applicable method of planning 

or design has yet been clearly established as 'the best', although 
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there are some common features among many of the planning processes and 

procedures in use. The existence of planning procedures, such as the 

RIBA Plan of Work, causes planners to adopt these procedures as models, 

making it difficult to know if they are the most efficient and effective 

available, or whether searching for further improvements would be worth 

while. 

The method of evaluating needs and resources for public buildings is a 

case in point. Some people involved may want the project to be as big 

or costly as possible within the limits of available capital resources. 

If the project proves too costly it will be cut back or delayed. If 

it is too 'cheap' it will not produce the desired political impact (or 

design consultants' fees). Hence its suitability from the users' 

viewpoint is unlikely to be a primary consideration in deciding its 

economic or technical feasibility (Galbraith 1971). 

'Feasibility' is a well-established element in most building planning 

procedures, and many health planning authorities require detailed state

ments of need and estimates of capital and running costs before approval 

is given to proceed with detailed planning (see chapter 3). A variety 

of checklists and procedures have been suggested for evaluating existing 

services and facilities, either with the aim of identifying areas for 

improvement or to compare different forms of service. The justification 

for proceeding with~ development rarelY, however.depends on a thorough 

and objective assessment of all the possibilities, partly because to do 
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so would take up too much time. More often a number of broadly 

conceived alternatives are considered and a decision made on political 

grounds - funds are then allocated, subject to demands from other 

competing projects, and the design then proceeds in more detail. 

Where new development is judged to be desirable, feasibility of 

proposed services and facilities can be considered in terms of the 

following topics (derived from DHSS planning procedures). 

scope, range of services 

relation to existing services and facilities 

location, sites, siting 

phasing, size, growth potential 

transport, traffic, parking 

surroundings, ecological effects 

functions, activities involved 

staffing and running costs 

departmental divisions and relationships 

buildings, shape, space, layout 

engineering services and plant,energy use 

construction, materials, finishes 

equipment, supplies 

The above topics are not in any particular sequence although an 

approximate 'general to particular' order of precedence is intended. 

A more detailed series of decision topics would be needed in order to 

evaluate building design options. The following are examples: 

siting 

shape 

- locality, location, site, parking areas, 
orientation, position, site cover 

- growth capacity, phasing potential, 
provision for change, adaptability, 
access points, traffic convenience 

construction - dimensions, modules 
structural systems, spans, bay sizes, 
materials, finishes, components, 
methods of manufacture and assembly 



services 

equipment 

methods of 
operation 

economics 

types, capacity, number of outlets, 
distribution system, methods of access, 
integration with structural system, 
emergency stand-by, control methods· 

- types, makes, models, 
sizes, capacities, 
materials, finishes etc. 

- activity sequences, 
responsibilities, control methods, 
coordination 

site development costs 
accessibility costs and benefits 
building costs - space, materials, services 
running costs - energy, staff 
maintenance.costs - repairs, replacements 
benefits - social, technical, political 

Although each of the topics above requires a somewhat different 

approach to evaluation a typical procedure would be: 

1. define project requirements 
objectives 
goals 
limitations 

2. establish criteria 
priorities - urgency, importance, benefit 
potential conflicts , 
standards to be achieved 

3. consider users' viewpoints 
list users 
seek user views 
establish user requirements 
establish order of importance 

4. analyse requirements 
human factors 
economics 
technical 
political 
social 
educational etc. 

5. seek alternative solutions 
use existing concepts 
develop innovations 
make adaptations 

6. consider each solution in relation to: 
criteria, standards 
preferences of users, planners, public 

6.88 
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7. identify areas of conflicting needs 
differences between user groups: 

age groups 
social classes 
ethnic groups 
professional groups 

incompatabilities due to: 
operational factors 
design factors 

8. resolve conflicts by: 
discussion between proponents of conflicting aims 
analysis of conflicting factors 
exploration of least conflicting solutions 

9. compromise on remaining conflicts 
in relation to agreed priorities 

The choice of a preferred design option for each of the topics listed 

earlier may however tend to conflict with other preferred options. 

Various methods can be used to test each design option,although some 

methods are likely to be too costly or take too much time for all but 

critical decisions. The following are some of the methods used to 

evaluate building and equipment design options: 

construct simple physical model(s) and judge by 
inference with similar known situations or 
measure by instruments 

simulate typical days activity in terms of movement 
patterns to arrive at most economical layout 

make mock-up(s) and get users to vote on their 
preferences from visual inspection or test by 
instruments 

make prototype(s) and put into use for limited period -
get users to vote on preferences and obtain cost data 

simulate physical characteristics mathematically or by 
computer eg structural or thermal behaviour 

estimate construction costs and annual running costs 
over various periods of use with allowance for inflation 
and depreciation 

estimate time required to construct in consultation with 
contractor(s) 

determine energy consumed in relation to given output 

compare with published standards 



put on public display and request order of preference 
votes 

determine range of requirements in order of importance and 
get panel of experts to assess 

determine least costly to build and ignore the running 
costs 

'political expediency~ ballot box approach. 

The choice of method of evaluating design options will depend on 

several factors operating separately or independently eg: 

degree of client/user/public participation 

the interdependence of design elements 

effects of other fields of interest 

tifle available - for planning or evaluation 

building lifespan - 'temporary' or 'permanent' 

number and range of options to be evaluated 

degree of detail involved/required 

number of aspects to consider for each type of option 

emphasis on cost, quality or time 

political significance of project 

commercial/professional prestige involved 

flexibility of requirements, resources, constraints. 

6. 90. 

Making a selection from a number of design options implies either that 

the outcomes can be predicted, or that the chances of one option 

achieving the desired objectives are rated better than the other 

options. For such predictions to be made, or the chances estimated~ 

the outcomes of all previous designs ideally need to be known, based 

on feedback from their evaluation in use. There is however a subtle 

distinction between measuring . the results of building performance in 

physical terms, and determining how that performance affects users and 

what they fee 1 and do. Without knowledge of both physical results and 

their social effects, evaluation of design options is meaningless if 

not misleading. 
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The physical results of a completed building can be measured and 

compared with other similar buildings as a means of identifying desirable 

and undesirable trends, and so that corrective action can be taken. The 

following aspects could be included in a 'results evaluation' of a 

building after it had been in use for a year or more, ie when all major 

defects and omissions had been corrected, and when the first phase of 

changes in use had been made: 

SPACE - allocation to functions, departments, 
activities (compared to original intentions) 

changes in use since completion 

circulation/usable floor area 

no. of places, beds etc actually provided 
compared with intentions 

proportion of space with no daylight or view 
of the outside 

ENVIRONtIBNT - visual - natural/artificial lighting, 
brightness, glare ratios, colour 

DAMAGE 
(in use) 

COSTS 

thermal - temperature range/variability. 
humidity levels, heat gain/loss 

auditory - noise levels, frequency, duration, 
attenuation 

air conditions - flow and change rates, 
flow direction, dust and pathogen content 

- building - structural, movement, 
cracks, leaks, corrosion, 
staining, wear, fire 

services - breakdowns, overload, 
blockages, leaks 

equipment. - breakages, wear, 
damage to walls, door frames etc, 
'down time' under repair 

- building - elemental costs at final account 

engineering - costs per output unit 

equipment - repair, replacement costs 
charges - fees, insurance, 'development' 

maintenance - cleaning, repair 
activity - charges, subsidies 
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Some of these statistics will change with time, for example repair costs 

tend to increase as a building ages, space utilisation may change after 

a period in use, energy use may vary with changes in utilisation and 

weather. But however reliably and accurately these statistics are 

collected and analysed,their value will lie in the effects they have in 

improving subsequent designs. 

The evaluation of effects of a design in use can only be undertaken by 

studying how it is used and what people who use it say about it. A 

variety of techniques have been developed to study user behaviour, 

attitudes and opinions in different kinds of social and environmental 

settings, but the problem is to ensure that people are behaving 'normally~ 

or are responding to questions in a way which reflects their true 

feelings. Bias can arise due to methods of sampling, influence by the 

form of questions, or the desire of respondents or researchers to 'make 

a point'. 

Opinion surveys can be conducted among specific users of a design, as 

well as among those concerned in its design and construction. The public 

in general can also be canvassed for their opinions. 

Behaviour can be studied by recording movement patterns of people, for 

example in their use of hospital entrances, or in their utilisation of 

different hospitals in an area. Staff absenteeism and high turnover 

rates may indicate dissatisfaction with an environment or with manage

ment. A high incidence of thefts and vandalism may indicate either a 

lack of adequate security arrangements,or the presence of environmental 

factors predisposing people to behave in this way. Productivity may be 

affected by many factors, some of which are directly attributable to 

design. 
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Worker perfonnance or output can be measured in a variety of ways which 

may be significantly affected by such environmental influences as light, 

colour, noise level, air quality, spaciousness, temperature and visual 

interest. Staffing levels in different environmental settings can be 

compared in relation to given workloads or occupancy rates, eg nwnbers 

of patients of defined dependency levels· in nursing units. 

Accidents to patients or staff in hospitals are usually recorded for 

each month and for each department. Details of causes of accidents may 

indicate prevalence of certain kinds of accidents, eg back strain in 

relation to given activities or areas. But it is also evident that many 

accidents are not reported due to fear of legal liability by the institu

tion involved, or to loss of employment opportunity by a staff member, 

or because it involves too much trouble to fill out an incident report 

form. Detailed records of accidents are nevertheless a valuable means 

of identifying whether accidents are due to design faults, poor manage

ment or inadequate staff training. 

Incidence of infection is of continuing concern to health facility 

planners, managers and users, but the relative importance of planning 

and design in controlling infection is very difficult to establish. 

Over-use of antibiotics and consequent development of resistant strains 

of pathogens are significant contributory factors in outbreaks of 

hospital acquired infection. Design may help in controlling air and 

traffic movement patterns to isolate sources of infection or people at 

risk, but behaviour is also a significant element in controlling 

infection risks (Bagshaw et al 1978). 
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Costs in use are a significant factor in design evaluation, although the 

accuracy with which costs in use can be attributed to specific design 

features is limited by the accounting methods used in most hospitals. 

A number of studies have however been undertaken which have provided 

data on operational cost consequences of health facility design decisions, 

some of which were described earlier :in this chapter (eg Great Britain DHSS 

1968, 1980; United States, General Accounting Office 1972, Stone 1975, 

American Institute of Architects 1977, 1978; Mathers & Haldenby 1979). 

The longer term cost effects of design decisions are difficult to pre

dict accurately, due both to lack of cost in use data,and to lack of 

incentives to monitor costs in relation to functions and activities. 

New hospitals cost more, sometimes much more, to build and operate than 

equivalent existing facilities - mainly due to higher standards of 

comfort and convenience. For commercial or political reasons these 

higher costs are often concealed. 

Factors influencing health facility costs in use include the following: 

size 

quality 

utilisation 

adaptability 

floor area 
building space 
number of beds 

staff 
students etc. 

materials 
engineering services 
equipment 
maintenance 

supplies 
energy 
labour - time 

rates of pay 

spatial 
engineering services 
functional 
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'Value' in relation to costs will largely be determined by how much 

people will be prepared to pay for certain quality levels or kinds of 

products. Variations in attitudes between different users also makes 

objective cost valuation of particular qualities of design difficult to 

assess. The price of a product is often no indication of its utility 

value, and many people evaluate product designs more by prejudice than 

by systematic checking of performance against requirement criteria 

(Norton 1978). 

The ultimate value of planning and design is the degree to which it 

satisfies the people for whom decisions are made by planners and 

designers,which Ackoff (1976) says is essentially 'a matter of aesthetics'. 

Satisfaction also depends on the degree of freedom users enjoy in 

being able to modify their environment to suit their needs and wishes. 

A high value may therefore be placed on adaptability of a design, not 

only to be able to change things to meet changing purposes, but to be 

able to accommodate the different desires of individual users, even 

though these may not be the most cost-effective way of achieving results. 



CHAPTER SEVEN 

INFORMATION FOR PLANNING AND DESIGN - Synopsis 

The chapter explores various means of organising information in 

libraries, filing systems and documents. 

7. 1 

Information is examined first for its value in creative design and 

problem solving. Applications of information in planning and design 

are then considered from the viewpoint of planning team members' needs 

for information. 

Selected methods of classifying and coding information in filing 

systems and libraries are reviewed; indexing and retrieval being 

considered for their value in providing appropriate information when 

needed. 

Sources of planning and design information are described in section 

five, particularly those developed specially for the health facility 

field. 

The results of surveys on planners' preferences for types of information 

are reviewed in section six. This is followed by descriptions of 

information services for health facility planning and design in Bri_tain 

and Australia, and an evaluation of how these services appear to answer 

their users' needs. 

The last section considers briefly some ethical, political and social 

issues concerning uses of information and development of information 

systems. 



7 .1 INFORMATION FOR INNOVATION AND PROBLEM SOLVING 

At a meeting of an International Hospital Federation Study Committee 

on Documentation and Information Handling (World Hospitals 1974) it 

was reported that: 

"the real difficulties (of information providers) lay in 
trying to match availability to needs, in giving the 
individual enquirer relevant information WHEN HE NEEDS IT 
(capitalisation in original). Literature and data are 
broadcast in such ways that many users, or potential users, 
legitimately complain that on the one hand they are subjected 
to too much general information, while on the other hand they 
often encounter difficulties in obtaining specific information 
when they need it to assist in problem solving and decision 
making. Clearly many problems of information transfer are 
related to our inability to make effective and efficient use 
of available material". 

7.2 

In'The Use of Lateral Thinking'De Bono (1967) commented that the form 

of information (verbal, visual and printed) was often based on pre

conceived ideas of dominant subject groups by a majority of users. The 

information was therefore already biased by the form in which it was 

presented, regardless of its content. De Bono continued: 

"the wealth of new information that is made available by 
the media (TV, radio and the printed word) very rarely 
gives rise to new ideas in the audience who, through 
laziness, remain dominated by the ideas of those who present 
the infonnation". (p33) 

Information systems for planning and design ideally should permit problem 

solvers to select information on any topic that may help in their task. 

But control is also needed to ensure that the information retrieved is 

relevant to the problem in hand. One of the biggest problems in planning 

any large and complex facility such as a hospital, is that planning can 

stretch over a decade from inception to completion (Cruickshank 1973). 

Many hospitals are considered already obsolescent by the time they are 

opened. The long time span also makes connnunication channels very 

extended. Decisions on how a particular facility was meant to function 



may have completely changed by the time it is ready for operation. 

Informatiorn has therefore to maintain its relevance to the problems 

to be solved even though the problems may have changed since the 

information was originally obtained. 

7.3 

Many forms of conrrnunication of information are used in planning and 

design. No one form is suitable for all purposes. Graphic forms tend 

to be regarded as more definitive by some people than spoken or written 

forms (Abercrombie 1960). In communicating ideas on future possibi

lities there is the added difficulty of trying to explain nnfamiliar 

concepts to a pre-conditioned audience. Diagrams, narrative documents 

and filing systems all tend to represent thoughts frozen at a particular 

time (Honey 1969). The ideal is a means of revealing new _ideas and 

possibilities without the constraints of previous solutions. Three

dimensional adjustable models appear to encourage some people to 

explore new ideas, but by their very nature such models stress visual 

and physical aspe.cts rather than organisational relationships. 

Mathematical models tend to overemphasize quantitative aspects 

(Swan 1976), while written or spoken words may obscure intended 

meanings by poor semantics or confused logic (Lyons 1970). 

Computers can provide instant access to stored data, but language and 

the need to link concepts in a pre-determined pattern limit their use 

in problem orientated innovative design (Tucker 1965). Computers have 

however helped in developing new approaches to problem solving and in 

exploring the logic involved in decision making (Campion 1968, Tomlinson 

1975 , Mitchell 1977). Nevertheless the application of computer 

techniques to planning and design has not resulted in the breakthrough 

once regarded as inevitable (Souder et al 1964, Negroponte 1970, 

Great Britain DoE/PSA 1978). 
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The varied nature of planning and design, even within one field of 

application such as health facilities, means that a wide range of 

possible forms and topics of information has to be covered (Bishop & 

Alsop 1969). Descriptive models of planning and design (eg RIBA 1964, 

Woolley 1970, CHI/SMP 1976) have certain features in common, and these 

could form the basis for a design information system. Honey (1969), 

for example,suggested four main lines of development assuming existing 

design methods were continued: 

1. presentation of information on user activities and 
functional spaces in an ordered way - related to 
briefing procedures, regulations and recommendations 
for good practice 

2. product information presented so that the properties 
of alternative products can be compared and evaluated 
for each stage of design 

3. historical data on building types with a critical 
assessment of performance 

4. data on assemblies of products or parts of buildings 
(ie standard details) with assessments of performance 
in use. 

Several criteria were suggested by Honey for implementation and accept

ability of a comprehensive information system for architectural design, 

the main features being: 

and 

1. an "adequate means of describing the form of projects 
in detail and with the fluidity now enjoyed", 

2. "means of classifying and stating the properties of 
building types, functional spaces and user activities, 
products and parts of buildings " · (pp 10-11). 

Here lies the problem - how can one link functional requirements and 

design forms in a fluid way, and yet allow rapid and comprehensive 

revelation (and evaluation) of possible solutions to user needs without 

perpetuating the patterns of the past? The assumption that yesterday's 
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problems are a basis for planning and design for tomorrow has resulted 

in failure to find appropriate solutions to many planning problems 

(Michael 1968, Hall 1980). 

One possible way out of this dilemma is to educate and encourage people 

to think for themselves in more creative ways, unfettered by profes

sional training courses which are often anything but fluid (Postman & 

Weingartner 1971). Toffler (1970), however,warned about the unsettling 

effects of too much uncertainty, too rapid change. The human mind 

cannot adapt quickly enough to unfamiliar concepts; it needs some known 

base from which to start exploring. Infonnation on past experience can 

provide the foundation, but the information system also has to encourage 

people to develop new ideas. 
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7.2 INFORMATION IN TI-IE PLANNING AND DESIGN PROCESS 

The process of planning buildings is not only difficult to describe 

and understand, it can also ini1ibit transfer of information and ideas 

unambiguously between the people involved. The means- by which under

standing of technical details is effected in building design is fairly 

well established by convention in the professions concerned (Higgin & 

Jessop 1965). What is less well established is how to determine the 

needs and conditions upon which policies and proposals for physical 

planning and design are based (Bruton 1974). 

Designs for some large and complex systems such as motorways, housing 

schemes, aircraft, and hospitals have failed mainly because they were 

unresponsive to changing conditions, or did not allow sufficiently for 

user involvement. Jacobs (1964) for example citEXi new pousing schemes 

in Boston which generated social problems which did not exist in the 

older types of housing being replaced. Other similar examples have 

been quoted since (eg Goodman 1972, Sommer 1972). 

A common feature about many such failures is that the information or 

evidence was available that could have prevented wrong decisions being 

made. In other words the fault lay with the decision process rather 

than with the information on which the decisions were based. It may 

nevertheless be argued that the function of an efficient information 

service is to present planners and designers with facts and expert 

opinions that they ought to know about to be able to design properly. 

Conversely a proficient designer should ensure that he has all the 

necessary information to enable him to design adequately. Concern with 

man's ability to cope with the volume and complexity of infonnation 
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available suggests that a means must be found to rationalise the produc

tion of information at the outset, rather than try and cope with the 

ever-expanding 'mushroom cloud of knowledge' (Wilson 1972). This 

information explosion concerns many professions involved in hospital 

planning who not only find difficulty in communicating with one another, 

but are often unable to agree on terminology or priorities (King 

Edward's Hospital Fund 1971). In some of the professional areas 

concerned, eg medicine, there are well developed information systems 

and languages designed to suit the particular needs of the people 

concerned. In other areas the problems have barely been recognised, 

let alone solved. 

Some form of 'interface' is needed between these various professional 

fields which can facilitate retrieval of information for joint decision 

making. This interface has to link the main user interests (medical, 

nursing and management) with those of the designers (architectural, 

engineering and building). 

Many planning decisions with far-reaching consequences have been made 

on inadequate information, or in the face of contrary information and 

opinion (Hall 1980). Proposals are often presented in forms which 

confuse rather than clarify the issues involved, perhaps deliberately 

(Whit~ 1970). Information seekers frequently don't know what they are 

really looking for, or if th~y do know, they don't know how to get it 

before it is too late (Burnette 1979). Indexes, abstracts and other 

retrieval devices are not designed to answer specific questions or solve 

particular problems, they mainly provide references to documents which 

are often not readily available (Bunch 1979). Some of the Indexes or 

abstracts are cumbersome to use and they are seldom right up to date. 
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All too frequently 'perfect' information retrieval is a chance occurance, 

unexpected and unplanned (De Bono 1967). It can however be assisted by 

appropriate grouping of related topics in documents, libraries and 

indexing devices (Foskett 1977). But 'appropriate grouping' for one 

professional field may be nonsensical to another (West & Katz 1972). 

Making a planning decision assumes an ability to predict likely out

comes from sets of interacting data and opinions. The data elements 

may or may not be obviously related. Even when the elements are 

closely interconnected, they may not be capable of rational analysis, 

either because not all the facts are known, or because circumstances 

change in tmpredictable ways (Mitchel 1968). 

Licklider (1965) suggested that the ideal information syst"em was a 

question answering service using a typewriter keyboard for input and 

a projected image as output. Since that time developments in computer 

technology and semantics have made such systems practicable. Doubts 

exist however whether they can be made economically viable within a 

field such as hospital design or building technology. There are still, 

for example, problems of ambiguity of widely used terms to be overcome 

(Great Britain DoE 1978). 

Because of the problems of professional and ethnic languages the idea 

of developing a universal 'switching language' or common terminology 

seems attractive. For this reason the Universal Decimal Classification 

system (UDC) has been suggested as the basis for such a universal 

language (Wellisch 1972). Its hierarchical structure,and complex and 

cumbersome notation, tend to limit its applicability in planning and 

design. No classification scheme,· however well designed, can meet.the 
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requirements of human communication without making assumptions which 

predetermine answers to some extent. Even the Library of Congress scheme 

is accused by progressive librarians of being loaded against women's 

liberation (Marshall 1972). 

Research on classification schemes is carried out in many parts of the 

world through the Classification Research Society (CR Soc), a branch 

of the International Documentation Federation (FID). From its head

quarters in Bangalore, India, CR Soc publishes a quarterly newslet.ter 

which records developments in information classification and retrieval. 

Much of the research,however, is detached from practical problems of 

planners trying to find up-to-date information on hospital function 

and design. 

To help bridge the gap between scientific research and the problems of 

decision makers,the concept of 'information brokerage' has been 

developed both in Britain and the USA. Valdez (1974) reported British 

experiments with an 'information broker' attached to a hospital planning 

team. In North America similar experiments have involved information 

specialists being assigned to scientific research teams (Wax & Morrison 

1973). Despite hopes that the teams would welcome help with their 

information retrieval problems there were mixed feelings about the 

results. Team members apparently resented being 'told' what information 

was relevant to their problem, and feared being brainwashed into accept

ing information they did not want. 

The role of an information specialist attached to a professional group, 

is a difficult one. Much may depend on how the attachment was initiated: 

by invitation or by imposition. The former may work, the latter is 

mlikely to. 
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A useful idea which has been applied in hospital management and 

planning is the 'information room'. This is a central place in the 

organisation where up-to-date information is displayed on current 

events, progress of 'the project', and the latest items of interest 

(Luck et al 1971). Agron (1973) turned the information room into an 

'information wall' in his firm's architectural office in San Francisco, 

but the idea is the same. Information needs to be continually updated, 

and this could equally well be achieved by a regular bulletin which was 

self-cumulating. The effect of the central room or display wall may 

however be more significant in bringing people together to discuss 

their problems and ideas. 

Conferences, seminars and simulation exercises are other means of 

getting people to be more aware of the information available. There 

is a need to reach senior levels of government departments,not only in 

terms of getting support for development of information services., but 

also to ensure that senior managers are aware of the value of informa

tion (ASLIB 1978). Much useful research is wasted because the results 

are poorly presented or expressed in an inappropriate form to the 

audience. Architects,for example,do not readily understand tabulated 

data and prefer scale drawings or diagrams to photographs (Goodey and 

Matthew 1971). There is often a long delay between research work being 

completed and its presentation in the technical press (White 1973), and 

this diminishes the acceptability of the research findings. 

Information workers need to be more involved in the problems they are 

providing information for if they are to be more effective. Librarians 

are often inadequately trained in providing information of the type 



required by decision makers (Clibbon 1973). They may therefore miss 

valuable references due to lack of understanding of the problem being 

investigated. 

Some research workers develop personal classification and filing 

systems as the best way to organise information in support of their 
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line of enquiry. Despite availability of classification schemes which 

would suit their purpose, many people prefer to devise their own systems 

to suit their way of thinking. There may therefore be more purpose in 

providing guidance on how best to do this than to try and develop a 

universal classi_fication scheme for general application. Vickery (1960), 

Aitchison (1972) and Jahoda (1970),f0r example,give advice on ways to 

devise classification and indexing schemes for small scale applications. 

Various methods of obtaining and using feedback data on details of building 

design in a large architectural practice were compared by Harries (1971) 

at an International Conference on 'Information Systems for Designers'~ 

Two methods of collecting data were tried: 

1. systematic collection from current projects 
using data sheets 

2. ad hoe monthly collection from project architects 

There was apparently little to choose between the two methods. Methods 

for storing the data were similar. Three methods of getting feedback 

to the designer we~e then tried: 

1. feedback notes issued to all designers 

2. feedback notes placed in office library 

3. alteration of office standard drawings as 
a result of feedback on defects. 

The last method was the only one which was found to be effective because 

it presented information to the designer in such a way that he had to 

make an effort to avoid using i~. 



As a basis for developing better information processes in project 

planning, four kinds of infoTI!lation can be identified which are used 

in the planning of a typical facility: 

1. 'General' information applicable to any kind of 
project or problem,eg scientific data on lighting 
and vision 

2. 'Project' information which was originated for and 
within a project under consideration,eg workload 
of a _proposed department 

3. 'Other project' information which may be applicable 
to the project in hand, eg findings on relationships 
between workload and space requirements 

4. 'Personal' information which has been collected by an 
individual on a variety of areas of interest, but 
which may also apply to other people's information 
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needs, ~g notes taken at meetings or conferences. (Green 1970) 

These four kinds of information differ not only in their degree of 

specificity and their applicability, but also in their form and degree 

of accessibility. The most useful information is often the least 

accessible and vice versa. Data on research findings,for example,may 

not be generally available in published form until some time after the 

research has been completed. Current _research data a.re usually restricted 

in availability until they no longer pose a threat to the originator. 

The main requirements of a planning and design information system 

derived from the foregoing discussion are that it should: 

1. be usable both manually and with the aid of computers 

2. encompass both general and project orientated 
information 

3. make project based information more generally accessible 

4. reflect the needs and interests of all th~ professions 
involved 

5. be 'hospitable' to new concepts and relationships 

6. be understandable by people unskilled in information 
coding and retrieval techniques 



7. be applicable at all levels of complexity 

8. facilitate the linking of 'ends and means' 
(or problems with possible solutions) 

9. cover all kinds of information, eg books, journals, 
files, drawings, brochures, notes, etc. 

10. be able to absorb information from related fields 
of interest, eg sociology, medicine, engineering. 
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Where standard procedures for planning, such as Capricode, are applied 

consistently over a number of years, it is feasible to base the 

arrangement of planning information on the procedural stages. But if 

the procedures are likely to be changed periodically then it is 

clearly undesirable to standardise permanently the manner in which 

information is arranged. Sharing information between projects is 

however made more difficult if each project's documentation follows a 

different sequence and pattern. The ideal would be a neutral or 

universally applicable pattern for collecting and organising planning 

information so that it can be applied to any kind of project>using any 

planning process, and by any profession. The implications of this 

approach are explored further in chapter 12 . 

• 
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'. 3 CLASSIFICATION AND CODING SYSTEMS 

Five methods can be used to identify and describe information contained 

in a document so that it may be filed and retrieved: 

1. By using a classification scheme which splits the 
knowledge field covered into 'hierarchical' groups, 
each of which is split into further divisions and 
subdivisions. The scheme may employ alphabetical 
or numerical codes to represent concepts and levels 
of division. 

2. By use of alphabetically arranged subject headings 
which are 'pre-coordinated' so that they reflect the 
range and depth of information likely to be contained 
in the information file. 

3. By keywords or descriptors_ which are pre-selected 
from analysis of the literature to be covered, and 
which are allocated to docrnnents according to their 
subject content. Documents are found by 'post
coordinating' the keywords representing the subject 
of the enquiry. -

4. By use of titles of documents as they occur in the 
original or in a 'rotated' fonn. 

5. By use of automatic (computer-based) searching of the 
full text of a document (or an abstract) in machine 
readable form. 

In a classified retrieval system the subj e_cts are tabulated in 

numerical or alphabetical order of the codes used. An alphabetical 

subject index enables enquirers to find appropriate codes for particular 

documents or enquiry topics. Documents are retrieved by looking in the 

part of the file corresponding to the codes given in the index.· 

In a subject heading or 'pre-coordinate' system, documents are listed 

in an index, bibliography or abstracting journal in either a 'systematic' 

order (as in a hierarchical system) or an alphabetical order of 

'preferred names' given to particular subjects. The arrangement of 

subject headings may be explained in a guide or list of contents. An 

alphabetical index may also be provided. 
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In the keyword or 'post-coordinate' system, filed entries or documents 

are given identity numbers or codes and are kept in serial number order. 

The keywords are listed alphabetically for ease of reference, or may 

have code numbers to simplify filing. Related concepts or synonymous 

terms may be found by referring to a master index. For example the 

keyword SAFETY may also represent the concepts HAZARDS and/or ACCIDENT 

PREVENTION, all of which are given the same number in the keyword list. 

Each keyword used is represented by a card which may either be a punched 

card or a 'write-on' card, or the system may be computerised (see 

Jahoda 1970). 

Whichev0r method of keyword indexing is used, a document on HOSPITAL 

ELECTRICAL SAFETY, for example, can be found by comparing ca,rds bearing 

keywords HOSPITALS, ELECTRICITY and SAFETY and seeing which document 

serial numbers occur on all three cards. Post-coordinate retrieval 

systems are complex and laborious to set up, but can reveal the locatio"n 

of specified information in documents very quickly. 

In systems using titles effective retrieval depends on how accurately 

the subject is reflected in the title, and on how the rotated forms of 

the title emphasise significant aspects of the document contents. 

Systems using full text analysis by machine offer·possibilitiesfor 

cheaper retrieval, but are still somewhat experimental for general use. 

J\11 methods of indexing and retrieval of information depend on an 

analysis of the subject field to be covered. This is necessary in 

hierarchical systems so that the main classes, and the sub-classes 

within them, can be determined. If the subject 'hospitals~ for example~ 

is to be classified, a decision has to be made on the primary method of 

division. This might be by 'type' of hospital:-



Teaching hospitals 
General hospitals 
District hospitals (including base hospitals) 
Community hospitals: 
Special hospitals: TB 

Private hospitals 
Nursing homes 

paediatric 
maternity 
psychiatric etc. 
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This method is used in library classification schemes like. Dewey, where 

'Hospitals' as a subject appears in two different places; firstly in 

the main division SOCIAL WELFARE 360, within which 362.1 covers 

'welfare services for the physically ill' as follows: 

362 .11 
362.12 
362.13 
362.14 
362.15 
362.16 
362 .18 
362.19 

general hospital services 
dispensaries, clinics, medical centres 
establishments for incurables 
domiciliary care 
maternity hospital services incl. infant care 
convalescent and nursing home care 
ambulance services 
services for specific diseases 

Class 362.2 'welfare services for the mentally ill' is followed by: 

362.3 
362.4 
362.5 
362.6 
362.7 

welfare services for the mentally retarded 
for physically handicapped and disabled 
for the needy 
for the aged 
for children (with children's hospitals at 362.8) 

The second main division of Dewey where Hospitals as a 'type of 

building' are classified is 720 ARCHITECTURE, 725.5_being 'health and- -

welfare buildings. - 'General hospitals' and 'Sani tariums' are at 

725 .-51, followed by: 

725. 52 
725. 53 
725. 54 
725. 55 
725. 56 
725. 5 7 
725.58 

psychiatric hospitals 
mental deficiency institutions 
physically handicapped persons' institutions 
institutions for the indigent 
institutions for the aged 
child welfare institutions (including hospitals) 
veterans and other welfare institutions 
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As with many such classification schemes the method of division reflects 

the method of organisation of hospital services in the country of origin 

when the classification scheme was first devised. The Dewey system was 

originated in the USA in the late 19th century,and its overall structure 

has changed little. A problem with the Dewey system, and others like 

it, is that it splits up the subject field into academic disciplines 

like MEDICINE, MANAGEMENT and ARCHITECTURE, each of which has its own 

viewpoint on methods of sub-division regarding health facilities. 

This method of division results in a number of alternatives for filing 

a book on 'the planning and design of hospitals', which may either be 

placed in 362.11 'general hospital services', or at 725.51 'general 

hospital buildings' according to which aspect predominates. Books on 

precis~ly the same subject may therefore be found in both places in the 

classified shelf arrangement depending on the cataloguer's viewpoint or 

the bias of the book towards 'health services' rather than 'building 

design'. Books dealing with hospital planning from a medical aspect are 

more likely to be found in 614 'public health', or in 616 'medicine', 

while those dealing with management aspects may be at 658.91362. 

Another classification scheme used in the health and hospital field is 

the Bliss Bibliographical Classification which has been modified for 

the King's Fund Library and the Department of Health and Social Security 

Library in London. It is also used by the Scottish Health Services 

Centre Library in Edinburgh, and by the NSW Hospital Planning Advisory 

Centre Library in Sydney. This scheme uses an alphabetical code with 

'H' representing Health, and 'HO' Hospitals. The HO division has been 

specially developed for use in the King's Fund Librarr, and most other 

libraries in the hospital field have followed suit (see appendix c'J. 
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Another system which uses decimal subdivision is the Universal 

Decimal Classification (UDC) developed in Belgium in 1894 and based 

closely on Dewey. It differs from Dewey in being more complex, 

particularly in respect of the method of building up compound subjects. 

This is done by linking related concepts by means of a colon (:). 

Thus 'electrical safety in hospitals' is given the class number 

699.887:725.51 

This stands for: 

69 
699.8 
699.88 
699.887 

coupled to: 

72 
725 
725.5 
725.51 

Building 
Protection, safety installations in buildings 
Measures against light, electricity, .radiation etc. 
E.lectric shock proofing 

Architecture 
Public, civic and industrial buildings 
Health and welfare buildings 
Hospitals 

The above classification could also be reversed,ie 725.51:699.887, 

which would place a document on 'electrical safety in hospitals' in 

a subdivision of 'hospital design'. This option would, in practice, 

depend on the bias of the book as well as the preference of the 

cataloguer or the orientation of the library towards a particular 

group of users. 

Faceted classification is a method of combining related concepts to 

describe a compound subject and was invented by Ranganathan in 1935. 

In some classification schemes, such as UDC and Bliss, a series of 

'auxiliary' symbols and lists of concepts can be used to analyse 

compound subjects by facets or viewpoints. But the sequence in which 

the facets are expressed is predetermined. This sequence not only 

affects the way a document is classified for filing, but also how 

subjects are grouped in the file. 
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Facets describe features such as time, place, kinds of things, materials, 

parts, physical properties etc. Various methods of 'faceting' are used 

in classifying documents to reveal their full character. The aim is to 

lead an enquirer quickly to the most useful documents in a file. The 

sequence of facets should therefore help to group the documents for easy 

referral, but also to reflect a 'logical' way of thinking, such as 

'whole' before 'parts'. 

Foskett (1977) suggested a sequence for analysing documents by facets 

which can be applied to most concrete subjects: 

1HINGS 
KINDS 
PARTS 
f.1ATERIALS 
PROPERTIES 
PROCESSES 
OPERATIONS 
AGENTS 

buildings, equipment 
hospitals, schools 
floors, roofs 
steel, concrete 
stength, durability 
design, construction 
bricklaying, concreting 
sun, people 

This method of analysis may be applied to some concepts more easily 

than others. Consequently each subject field tends to have a preferred 

range and order of facets. 

The main purpose of classifying documents is to arrange them in groups 

for easy filing by librarians, and for quick retrieval by enquirers. 

A 'helpful' sequence is to put 'general' subjects before 'special' 

subjects. Thus 'health services' precede 'hospitals which precede 

'hospital catering' which precede 'types of catering systems'. 

The SfB classification scheme, originally developed in Scandinavia for 

building documentation in 1947, uses a classification code consisting 

of five facets: 

Table 0 Physical environment numbers 00 to 99 
1. Building elements numbers (00) to (99) 
2 Construction parts letters A to Z 
3. Construction materials letters a to z 
4. Activities & requirements letters (A) to (Z) 



A document on ~leaning of vinyl floor tiles in hospitals' would be 

classified,using the SfB facet sequence,as follows: 

KIND of thing 
PART of thing 
FORM of part 
MATERIAL of part 
PROCESS on part 

HOSPITALS 
FLOOR FINISHES 
TILES (rigid tiles) 
VINYL (plastics) 
CLEA.NING (maintenance) 

The classification code would be expressed thus: 

1 41 (43) Sn. (W) 

41 
(43) 
s 
n 
(W) 
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Filing documents classified by SfB (or any other faceted system) presents 

a problem however. If the file is arranged-to follow the sequence of 

facets used for analysis of documents, all documents dealing with say 

'floor finishes' will be scattered according to the kinds of buildings 

in which they occur. While this brings all documents dealing with 

'hospital floors' together, it separates documents referring to floors 

in schools, factories or housing. The same problem also exists for the 

next stages of analysis. All documents on 'tiles' will be together, but 

items on various kinds of flooring material will be scattered,as the 

following 'cross-section' through the classification scheme illustrates: 

KIND PART FOFM MATERIAL PROCESS 
(building type) (element/sub- (shape) (substance/ (requirements) 

element composition) 

schools walls boards ~ cork -i acoustics 

hospitals -ifloors ~ tiles vinyl cleaning 

housing ceiling sheets wood fire resistance 

Making the 'logical' sequence of facet analysis correspond with the 

order of documents in a file thus causes 'general' subjects to be at 

the end of a file rather than at the beginning. This results in the 

'principle of inversion' whereby the filing sequence of 'general' topics 

before 'special' is the reverse of the logical sequence of analysis in 

which special aspects are considered first (Mills 1963). 
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The order of subjects in a facet may also determine the order of 

documents in a file. Some sequences of subjects are obvious, such as 

clinical services before non-clinical, or national issues before local. 

The main classification system used in the building design field in 

Britain and Australia is SfB,although UDC is also used by the DoE in 

Britain. From its Scandinavian beginnings SfB was further developed in 

Britain, principally by the RIBA, the 3rd edition of the 'Construction 

Industry SfB Filing Manual' being published in 1976 (see appendix C2.). 

Early versions of the SfB system used only three main facets: 

1. Building functional elements,eg wall 

2. Shape o·f building products, eg brick 

3. Material or composition,eg burnt clay 

By combining this system with the hierarchical UDC scheme it was 

possible to cover a much wider range of topics, but the system had an 

illogical structure and clumsy notation. Many attempts were made to 

improve it, (eg Mortlock 1966, Plowden 1966/8, Carter 1967). The 

development of SfB and its derivatives aimed to rationalise the process 

of planning, design and construction through coding of data coupled 

with greater standardisation of building components and specifications. 

Some of these developments have affected hospital design and construc

tion, although the Harness hospital system developed by DHSS generated 

its own system of data coordination and coding for computer design 

aids. In Australia McDowell and Kimstra (1974) of the Australian 

Department of Construction have developed the Design Information File 

(DIF) for general construction and design data. It uses a six facet 

code with twelve sub-facets (see appendix e). An. extended version known 

as Hospital Information File (HIF) has been developed for hospital 

design (see appen<lix ci. 
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HIF depends almost entirely on an alphabetical index for identifying 

enquiry topics, the relevant docrnnents being filed by the facet codes. 

There is little opportunity to browse in the files due to the scattering 

of related concepts that occurs with this type of system. There is also 

a high degree of code redundancy, although this does allow the subsequent 

addition of new concepts very easily, but not in strict alphabetical 

order when there is no suitable gap in a numerical or alpha sequence. 

A survey of 280 architectural practices in Australia conducted for the 

RAIA by Kennedy in 1980 revealed that classification schemes such as 

SfB were little used for filing of technical information in office 

libraries. Most practices tended to ~rganise information, firstly by 

its type or format eg. trade data, text books, acts, standards, 

periodicals, and individual articles or reports. Within this last 

division simple alphabetical subject headings were mostly used to label 

and retrieve wanted items .. In some cases the subject headings used were 

derived from SfB classes, but in many cases they had simply been 

selected by common usage (RAIA 1981). 

The survey findings showed that classification schemes were not favoured 

by a majority of architectural practices, the reason being that they 

were unduly complicated and did not help to organise information in a 

useful way. The suggestion was made,however,that computer-based 

referral systems would be feasible for keeping up to date with trade 

data, but that other kinds of data would be more easily retrieved by 

conventional means suited to each particular kind of data. 

~lost library users tended to go direct to the shelf and retrieve 

information by visually scanning the items rather than by using an 

index or classification schedule (RAIA op cit). 



In summary it may be said that although the purpose of classification 

schemes is to arrange information for easier perusal and retrieval, 
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many of the schemes in use tend to fragment knowledge concepts rather· 

than enphasise thcir interrelationships. Hierarchical classification 

schemes, such as Dewey, create problems in a multi-disciplinary field 

such as health facility planning and design because related concepts 

such as health, medicine, planning and buildings are in entirely 

different parts of the classification scheme. Faceted systems, such 

as CI/SfB, provide a better basis for integration of information, but 

they do not fulfil the special needs of a health facility planner 

because they are biased towards a particular discipline - building 

construction in the case of SfB. Bibliographic systems, such as Bliss, 

by being based on the categories of information found in the literature, 

tend to reflect the writers' and publishers' viewpoints rather than the 

inforr.1.ation users' or decision makers' needs. 

Some more recent approaches to information classification and coding, 

such as HIF, by being based on the types of concepts used in information 

processing and decision making, appear to offer more opportunity for 

integration and application of knowledge contained in documents. The 

development of computer-based information systems will require 

increasingly sophisticated and accurate means of describing information 

concepts. But as much planning will continue to be done by ordinary 

people using ordinary words, there will still need to be simple methods 

of labelling, storing and handling information for use in planning and 

design of health facilities. 
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7 .4 INDEXING AND RETRIEVAL METHODS 

Documents, such as journal articles, can be indexed u5in·g several 

descriptive terms, the number of tenns depending on the complexity of 

the subject and the anticipated usefulness of the terms in a subsequent 

retrieval search. The document contents need to be analysed prior to 

filing, descriptive tenns being selected from an agreed 

preferred terms or key words. 

list of 

In pre-coordinate indexing descriptive tenns identifying each document 

are entered in an alphabetical list of topics making up the index. 

More than one entry usually needs to be made, although not all indexing 

tenns need to be used as the first term in each entry. Index entries 

for a document on 'hospital ward planning in NSW', for example, might be: 

Hospital planning - wards 
Hospitals, NSW - ward planning 
Nursing units 
Wards, planning 

Rules for indexing in an economical and systematic way are complex; some 

are described by Foskett (1977). The aim in indexing is to lead 

enquirers to relevant articles in periodicals, to page numbers in books, 

or to class numbers in libraries. There may be a number of levels of 

detail for each index entry. The four entries above,for example,vary 

from one to four levels of detail: 

Nursing units 
Wards, planning 
Hospital planning - wards 
Hospitals, NSW - ward planning 

1 level 
2 levels 
3 levels 
4 levels 

In post-coordinate indexing documents are analysed for content, their 

document numbers being entered on cards bearing relevant descriptive 

terms. There are several ways of doing this including index cards, 

aperture cards, edge punched cards and computers. 
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The studies of data coordination and coding in the building industry 

undertaken in Britain in the late 1960s revealed that words were used 

inconsistently to describe concepts relating to planning, design and 

construction. It was proposed,therefore,that a comprehensive list of 

descriptive terms be developed to cover all topics relating to 

planning, design, manufacture and building. This work was undertaken 

at the Polytechnic of the South Bank in London in conjunction with the 

DoE Property Services Agency,and resulted in the production of the 

'Construction Industry Thesaurus' (CIT), (Gt Brit DoE/PSA 1972,1976). 

The development of CIT grew out of an analysis of problems associated 

with the use of SfB and UDC, particularly regarding inconsistent 

meanings and use of terms in various specialised fields of application 

in planning, design and construction. The second edition of CIT was 

published in July 1976 and contained about 14,000 terms, 12,000 of 

which were indexing terms and 2,000 were 'entry points' or lead-in 

terms to cover synonymous words and phrases. Ten facets were used in 

its compilation: 

A Forms of record (format) 

B Peripheral subjects,eg science generally 

C Time 

D Place 

E Properties and measures, composition and content 

F Agents of construction, personnel and equipment 

G Operations and processes 

H Materials 

J Parts of construction works 
including services and equipment 

K Construction works 
including building types and activity spaces 

Hospital planning is included in facet B together with hospital 

organisation, hospital treatment and hospital waste. Hospital 
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equipment is in facet J, while hospitals are in facet K (under the 

heading Welfare spaces) together with parts of hospitals such as wards 

and intensive care units. Clinics are designated "= health centres" 

and are defined as "medicine spaces by type of care". The five or 

six levels of subdivisions are indicated by indenting, but appear to 

bear no relation to degree of detail,viz: 

Welfare spaces 
Medicine spaces 

Hospitals 
Wards 
General hospitals 

District hospitals 
Mental hospitals 

Clinics= health centres 

(type of care) 
(parts of hospitals) 
(by scope) 
(by area served) 
(by special ty) 
(by type of care) 

Applications of CIT were envisaged primarily in post-coordinate 

indexing, but also for filing or shelf arrangement of documents in a 

collection, and as a means of comparing classification schemes already 

in use. In the latter context it was "intended to form the basis for 

a 'meta-system' to demonstrate the relationships (and possibilities for 

convergence) of systems" (Great Britain DoE 1972). 

Proposals for the development of a meta-system for information in the 

Construction Industry were described by Gilchrist (1972) in a report 

from ASLIB to DoE which aimed to provide not only a "switching 

mechanism between existing descriptor languages"> but also "a control 

facility .... to minimise the possible variations in linguistic and 

symbolic expression and use". The aim essentially was to standardise 

terminology in the construction industry and to provide a base for 

coordination of the various classification and coding systems currently 

in use. 
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Developments in Data Coordination in the Construction Industry in 

Britain up to 1979 have followed a number of directions apart from the 

CIT. These included production of a Handbook of Information Practice 

"to effect the better use of information" which was aimed at senior and 

middle management, as well as information service operators (Great 

Britain DoE/PSA 1979). Another development has been the production of 

a 'Teaching Framework' on Construction Information by the University of 

Strathclyde. This guide was intended to improve education on informa

tion for those entering the construction industry which was found to 

be ''unstructured and incomplete" in a 1976 survey (Gt Brit DoE op cit). 

In the medical and some scientific fields there has been a long 

tradition of indexing technical literature in journals and the produc

tion of abstracts and bibliographies. One of the most developed systems 

is 'Index Medicus' and the related MEDLARS and MEDLINE information 

retrieval systems operated by the National Library of Medicine (NLM) in 

Washington and available internationally. 

Many information retrieval systems work by translating an enquiry into 

descriptive terms which are then matched with terms allocated to docu

ments in the file to be searched. Such terms can either be pre

coordinated, as in the subject headings used in 'Hospital Literature 

Index', 'Excerpta Medica', 'Index Medicus', 'Hospital Abstracts' or 

'Abstracts of Hospital Management Studies'; or they can be post

coordinated, as in a MEDLARS or MEDLINE search using computer systems 

or punched cards. Pre-coordinated systems can be linked with post

coordinated systems, cg the Medical Subject Headings used in 'Index 

Medicus' which are also used for MEDLARS searches. Some additional° 

terms need to be used in MEDLARS searches which are not used in 
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'Index Medicus'. There are however limitations in using Index Medicus 

(and MEDLARS) for enquiries on subjects relating to hospital planning 

and design. An enquiry by the writer on the topic 'electrical safety 

of hospital equipment' revealed that it was not listed as such, either 

under Equipment - electrical, or Electrical - safety, or Hospital 

safety - electrical equipment, or any other combination of the terms. 

The nearest heading that could be found was Hospital Equipment and 

Supplies under which was a sub-heading 'standards'. 

Perusal of subject headings in MeSH is facilitated by grouping them 

under main headings which correspond to facets: 

A Anatomical terms 
B Organisms 
C Diseases 
D Chemical & drugs 
E Analytical, diagnostic & therapeutic technics 

and equipment 
F Psychiatry and psychology 
G Biological sciences 
H Physical sciences 
I Anthropology, education, sociology etc. 
J Technology, industry and agriculture 

(which includes Hospital design & construction) 
K Htnnanities 
L Communication, library science & documentation 
M Named groups of persons 
N Health care (which includes: 

N2 health facilities 
& N4 health services administration) 

0 Place names 

Each section of MeSH is arranged alphabetically with subordinate terms 

indented, these being listed. in alphabetical order under superior terms. 

The subordinate terms are also repeated in the main sequence of headings, 

thus in section N2 one finds: 

*HOSPITAL DENTAL SERVICE 
HOSPITAL DEPARTI-lENTS 

Hospital Central Supply 
*Hospital Dental Service 
Hospital Emergency Service 



Terms which also occur in other main sections are marked with the 

appropriate section code, thus under HOSPITAL DEPARTMENTS one finds: 

Hospital Purchasing 
Intensive Care Units 
Libraries, Hospital (L) 
Operating Rooms 

'Hospital Libraries' are therefore to be found in Section L thus: 

LIBRARIES 
Libraries, Dental 
Libraries, Hospital (N2) 
Libraries, Medical 
Libraries, Nursing 

LIBRARIES, DENTAL 
LIBRARIES, HOSPITAL (N2) 
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A very large number of terms is needed to provide a comprehensive list 

of subject headings in the fields of biological science, medicine, 

public health, planning, design, construction and equipment. The 

number of pre-coordinated terms can however be reduced substantially 

if single terms only, or keywords, are used for a basic list of 

indexing terms. The terms are then combined (or coordinated) only when 

an enquiry is made, rather than when a document is indexed. 

The writer has conducted several literature searches using the MEDLARS 

and Lockneed DIALOG keyword computer retrieval systems on topics such 

as seating systems for the aged, lifting aids for patients in hospitals, 

and devices to reduce the incidence of pressure sores. In these 

searches only about 10% of the items identified were relevant to the 

enquiry, although some additional items listed were of interest on 

other related research (see also chapter 11). 

Many simple and effective retrieval systems merely use an alphabetical 

arrangement of titles of books or journals to determine their filing 

order, either for whole collections of documents on a variety of topics, 
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or within broad subject areas. Names of authors are also used, either 

as the only basis for shelf arrangement, or within broad or narrow 

subject categories. This method is widely·used in bookshops, for example. 

Methods of indexing and document retrieval in the health facility 

planning field have tended to suffer from similar problems of fragmen

tation and specialisation as in the classification field. Current 

awareness services, such as abstracts and bibliographies, vary 

enormously in their use of indexing terms,thus inhibiting the sharing 

of connnon sources of information awareness between the professions. 

Developments such as the CIT and MeSH have improved retrieval methods 

in the two distinct fields of Building and Medicine, but have done 

little to bring these two interactive disciplines togethe~ in the 

solving of health facility planning and design problems. 

Another cause of fragmentation and discontinuity in use of information 

appears to be the different outlooks of professional information 

providers and the information seeking professions. The former are 

symbolised by classification and coding schemes which organise inform

ation for filing, while the latter are represented by indexing methods. 

which aim to explain the classifieation schemes and to enable information 

to be found when needed. 

Unfortunately many classification schemes in use seem to be more suited 

to concealing useful information rather than revealing it. The lack of 

coordination between terminology used in classification schemes,and the 

terms enquirers commonly use in seeking information,seems to be part of 

the problem. Ideally classification and indexing languages should be 

the same. 



7.31 

Development of simple faceted indexing systems based on commonly used 

terms in health facility planning and design would perhaps help to 

reduce the barriers between information specialists and people with 

problems to solve. 

Describing information according to symbols in a prestructured 

classification scheme is an artificial and constraining process. The 

analytical method of selecting suitable descriptive terms from a range 

of facets allows information to be filed and retrieved by a variety of 

methods. It thus appears to offer greater opportunities for integrating 

information concepts and for utilizing knowledge. 



7. 5 SOURCES OF PLANNERS' AND DESIGNERS' INFORMATION 

The following range of information sources are usually available to 

health facility planning teams: 

published guidance by government authorities or 
professional organisations 

codes of good practice, standards, regulations and 
ordinances 

books on the 'state-of-the-art' 

research reports, theses, dissertations 

journal articles, newspaper cuttings 

briefs and operational policies from previous projects 

designs and contract docwnentation from other projects, 
eg layout drawings, specifications 

consultants' and experts' opinions 

advisory centres, information agencies 

other people who have had some knowledge and experience 
in the field 

one's own previous experience on similar projects 

visits to other buildings and discussions with their 
users and designers 

reports of evaluation studies of similar projects 

analogies from other fields,eg physics, biology 

correspondence, memos, notes 

statistics on population, climate, building costs, 
health expenditure, morbidity, etc. 

discussions with actual or prospective users 

observations in existing facilities performing a 
similar function to the proposed facility 

imagination, inspiration, intuition 

attendance at conferences, seminars and courses 

Any or all of the above sources may be used in project planning. 

A danger of using information from other projects or from other 

countries is that however valid and relevant the information may be 

in its own context, it may not be relevant to the situation being 

planned for. 

7. 32 
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Hospital planners and designers, whether in private consultant firms or 

government organisations specialising in this field, use many methods 

to obtain information as a basis for making decisions. These methods 

vary from use of specialised computer-based information retrieval 

systems operated on a national or international scale,to relatively 

simple indexing, filing and classification schemes in personal or 

office libraries. 

Some planners and information providers have described increasing 

difficulties in finding information relevant to particular problems 

(Agron 1973, White 1973). The problem is partly that the form of the 

informa~ion makes it difficult to understand or apply in practice 

(Goodey & Matthew 1971). Many journal articles are written more for 

the sake of publicity or academic status than to help readers solve 

practical problems (Gray & Perry 1975, Pidd 1980). Indexes to journal 

articles can help in identifying authors, titles, or general topic 

areas, but they are often not specific enough in subject analysis, nor 

are they sufficiently up-to-date for articles published recently. 

Books are often inadequately indexed and many information providers 

agree that sections or chapters of books should be individually listed 

in indexing journals (Morton 1974, Bunch 1974, Swertz 1974). To achieve 

this ideal involves time and effort, but if done internationally it 

allows relevant information :to be quickly identified. 

The MEDLARS and MEDLINE systems operated by the National Library of 
' 

Medicine in Washington,DC are highly developed systems for document 

identification and retrieval in the fields of health, biological and 
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medical sciences. But they have only limited application in the field 

of hospital planning due to their strong clinical orientation. Some 

widening of the data base has occurred, but books are not covered in 

any detail, and journals in the fields of hospital management, design, 

building and engineering are inadequately covered,although integration 

of the Hospital Literature Index into the Jl.1EDLINE computer-based 

retrieval system in 1979 has improved matters considerably. 

In Europe there has been considerable activity among professional 

librarians and information officers in both national and regional 

organisations. In Britain, for example, there has been active coopera

tion between the Kings' Fund Centre, the Scottish Health Services 

Centre,and the Wessex Regional Health Authority. More active leader

ship from government departments has been urged to set up coordinated 

inforrnation services and systems within the National Health Service 

(Morton 1972, 1978). Over eighty 'librarians' and information officers 

in regional and area authorities have sought affiliation with one of 

the professional librarians' organisations as a means of making their 

views more strongly felt. But as many members of this group lacked 

professional qualifications this objective was defeated (Bunch 1974, 

Kahn 1978). 

Development of a more coordinated and integrated health service 

planning framework in Britai_n in 1974 offered the opportunity to 

provide an effective information service network,but this did not 
I 

occur (Barnard 1974, Wilkin 1976, Valdez 1978). 

In Europe the many national and international hospital institutes and 

agencies have cooperated in examining the possibilities for information 

sharing within the European Economic Community (Morton & Swertz 1973). 



This appeared to be an ideal opportunity to establish an international 

hospital planning information centre. The difficulties of natural 

language translation, and of compatability of computer languages and 

systems,has however.hindered progress (Kahn 1978). 
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Many problems of obtaining support for developing improved information 

services in Britain, and in Europe and North America, results from an 

apathetic attitude among senior administrators and public servants to 

the need for more efficient information services in planning and in 

management (Leigh 1974, Morton 1978, Valdez 1978). Improved access to 

information is seen to constitute a threat to those in power (Greenleaf& 

Clerk 1977). The potential political or commercial value of information 

is therefore jealously guarded (Epstein 1978). 

Many successful infonnation services in use in commercial, professional 

or academic organisations have originated, either from realisation that 

a crisis could have been averted if information had been available, or 

because some enthusiast in the organisation went ahead and developed an 

information service and built it up until it became indispensible 

(Snel 1967). To argue the case for an information service on economic 

grounds is virtually impossible (Goulden 1976, Great Britain,Department 

of Environment 1978). Some good commercial information services ('good' 

in the sense that they were used extensively by their subscribers) 

nevertheless failed financially (Wears-Milne 1969, Kings Fund 1970). 

It is difficult accurately to allocate costs on a 'per enquiry' basis 

for information services as so many variable are involved (Swertz 1974). 

Most commercial services operate on a subscription basis, or are free 

to accredited enquirers. The cost of information services for commercial 



or government organisations are generally included in overheads rather 

than being charged to individual projects,and cannot therefore be cost 

related to results. 
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One of the most developed information retrieval services operated on an 

international basis in the hospital field was that set up by the 

Deutches Krankenhaus Institute (DKI) in Dusseldorf in association with 

the Technical University of Berlin (Steudtner & Swertz 1973). This 

system was originally established in the early 1950s using conventional 

index cards. In 1968 it was transferred to an aperture card post

coordinate indexing system using a selected range of keywords. It was 

subsequently operated as a fully computerised on-line system with Clff 

display and output in both German and English languages. The possibi

lity of linking the DKI/TUB system with the MEDLARS network was still 

being investigated in 1978 after several years of negotiation 

(Morton 1978). 

Information abstracting and indexing systems for hospital and health 

care subjects have also been developed in various centres in Western 

and Eastern Europe including Norway, Sweden, Netherlands, Belgium, 

West and East Germany, Poland, Switzerland and Great Britain (Inter

national Hospital Federation 1973). 

Health service organisations in USA and Canada have participated in 

proposals for establishing an international network through the 

Cooperative Information Centre for Hospital Management Studies at Ann 

Arbor, Michigan. This centre, which publishes the quarterly abstracting 

journal 'Abstracts of Hospital (now Health Service) Management Studies', 

acts as a world repository of reports, theses and unpublished material 

in the health and hospital management field. The abstracts, which are 
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both concise and informative, are arranged following a unique classifi

cation scheme which is semi-mnemonic and semi-systematic (see excerpts 

at appendix C). There are also comprehensive author, source and serial 

number indexes for alternative approaches to the contents. Cumulative 

indexes are published annually. 

In the Netherlands, the Excerpta Medica Foundation publishes a monthly 

abstract journal in nearly forty subject fields of medical and health 

services. No. 36 deals with Health Economics and Hospital Management 

and includes some information relevant to hospital planning and design. 

In Sweden the Ho-spital Planning and Rationalisation Institute (SPRI) 

publishes the ten times yearly 'Litteraturtjanst' which includes 

abstracts in Swedish and English. Abstracts are printed on perforated 

cards which can be filed cumulatively according to a decimal subject 

index system (Steudtner & Swertz 1973). 

In the USA the 'Physicians' Record' used to publish anabstracting 

service on hospital management topics in card index form,but it was 

discontinued in 1967. Similar ventures in the building and architec

tural field relating to building products,and to technical literature. 

have appeared from time to time, but most have failed for want of 

support, enthusiasm or demand (eg Architectural Design and Architects' 

Journal Product Indexes). 

One of the more successful abstracting services, namely 'Hospital 

Abstracts' published monthly by the British Department of Health and 

Social Security Library is, paradoxically, one of the most frustrating 

to use. The abstracts themselves are informative and easy to under

stand (see sample entry, appendix D1 ). The arrangement of each issue 



follows the Bliss classification scheme (see appendix C1). Critics of 

'Hospital Abstracts', while praising its consistency, scope, and handy 

format would prefer it to be more easily cumulated. There is an annual 

cumulative index which includes entries under subjects or authors. To 

find abstracts on a specific topic over the last two years can there

fore involve scanning up to thirteen individual issues. No keywords 

are used for identifying individual abstracts. The DKI system uses 

'Hospital Abstracts' in its information service,and assigns keywords 

from the DKI/TUB Thesaurus for post-coordinate indexing purposes. 
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The American Hospital Association (AHA) library in Chicago has,since 

1964,published the quarterly and annual Hospital Literature Index and 

the Cumulative Index to Hospital Literature which appears every five 

years. The scope is multi-national with a bias to North American 

periodical articles. Entries are brief and include title, author, 

source and publication details only. Until 1977 they were grouped under 

a unique system of alphabetical subject headings, but since that date 

the Medical Subject Headings (MeSH),as used in Index Medicus and 

MEDLARS, have been used in an extended form. The print size of each 

entry makes rapid scanning and reading somewhat difficult (see sample 

page, appendix 02:). 

A Hospital Documentation and Information Centre at The Hague operated 

by 'Netherlands Hospital Planning Consultants' provided a service 

for hospital planners and designers on a world-wide basis. Member

ship (for a fee) entitled one to receive 'International Hospital 

Review' which contained selected abstracts of recent journal articles 

and publications, and brief details of hospital equipment and products. 

The library of the centre held a wide range of international journals 



in the hospital planning field, copies of journal articles being filed 

in over 3000 subject folders. A specially devised classification and 

coding system was used. The information service was available in 

English, German and Dutch. 'International Hospital Review' ceased 

publication in 1973,but the information centre is still believed to be 

in operation. 
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The library of the Kings' Fund Centre in London also has a collection 

of subject folders which may be borrowed. The Kings' Fund library, 

although primarily for users in the London area, is-nevertheless well 

known internationally. Conferences and exhibitions are frequently held 

there, and the headquarters of the International Hospital Federation is 

housed in the same building. The Kings' Fund library experimented in 

the 1960s with an abstracting service produced by its staff, but the 

effort involved was not worthwhile as other abstracting services were 

already in existence. The Bliss classification system, as modified by 

A.E. Fountain for the Department of Health Library, is used for the 

Kings' Fund library. It has been further developed and published by 

the Kings' Fund Centre (1970) (see appendix C1). 

One of the most useful current awareness services in the hospit_al 

planning/design field is the Health Building Library Bulletin published 

monthly by the DHSS Health Buildings Library at Euston Tower in London. 

The Bulletin is arranged following the Bliss classification schemfl' s 

subject headings in broad categories,within which items are arranged in 

alphabetical order of authors' names. Sufficient details are given in 

the citations to indicate relevance of the publication,and in some 

cases short abstracts are given (see appendix D3 ). Some entries subse-

quently appear in 'Hospital Abstracts' or in 'Current Information in 

Health Services'. 
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Bibliographies on selected subjects are published at irregular intervals 

by libraries and organisations such as the Scottish Health Service 

Centre, the DHSS Main and Health Building libraries (see appendix D4 i 

and NSW Hosplan library. These bibliographies are useful as compre

hensive collections of references on specific topics, but unless 

regularly updated they omit more recent items appearing in the regular 

library accession lists and bulletins. 

Bibliographies appear to be little used by planners and designers, but 

are used more by researchers and librarians. Abstracting journa.ls and 

indexes such as Hospital Abstracts and the RIBA Architectural Periodical 

Index seem to be more popular with the architectural profession. The 

latter is now arranged directly under-subject headings (see appendix D1, 

Even in this alphabetical list of headings a semi-hierarchical system 

of subheadings is used. 
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7.6 PLANNERS' INFORMATION PREFERENCES 

Since 1966 a number of surveys have been carried out in·order to find 

out what types of infonnation and types of information services were 

most used by architects and planners. 

In the USA Burnette and Hershberger (1966) surveyed 19 architects 

involved in hospital planning projects and obtained the following rank

ing of the ten most frequently used sources and methods of gathering 

information for hospital planning: 

administrators and department heads 

conversation with individuals 

participation in meetings and conferences 

experience, chance or current awareness 

medical and paramedical staff 

reference books and professional journals 

codes, standards and operating rules 

private files and books 

periodicals and review articles 

visits to existing facilities and displays, 

eleven other sources and methods were mentioned (Burnette 1979 p 35). 

In Britain Goodey and Matthew (1971) surveyed 423 private and local 

authority architects in England regarding their offices' main sources 

of technical information. The ten listed sources were placed in the 

fol lowing order of preference: 

trade literature nominated by 90% of offices 

journals, magazines 85 

phoning or writing to manufacturers 71 

trade representatives 59 

research literature 57 

building/design centres 37 

phoning or writing to research centres 28 

trade exhibitions 17 

films 9 

courses 6 



Goodey and Matthew commented that: 

"traditional sources of technical information have 
still not been supplanted by newer methods" (p 30). 
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The survey was conducted for the Building Research Station and aimed to 

find out the extent to which architects used information from BRS and 

the forms of technical information they found most useful. The results 

showed that architects used advisory centres and research literature 

when there was a special problem to be solved, but to keep up to date 

the most used sources of information were exhibitions, courses and 

conferences. 

The BRS survey findings were similar to those of White (1974) who 

found that the ten most frequently cited sources of information in a 

collection of publications on planning were: 

journals 

commercial publishers 

government publications 

unpublished material, including theses 

universities and other tertiary institutions 

independent research organisations 

local authority departments 

central government departments 

university research organisations 

specialist interest organisations 

White 0971) also commented: 

"The overall picture which emerges is of a profession 
~hich has at its disposal a wide range of information 
sources, but which in general fails to exploit any 
category fully, even those which it ranks most important ... 

If planners were more fully aware of the range of ..... 
sources which already exist .... their information usage 
would improve also, not only in terms of quantity, but 
also of quality." (p82) 



The present writer's survey of information sources used by hospital 

planners in Australia in 1975 revealed the following order of 

preferences for 14 listed kinds of information (see also chapter 8): 

advice from specialists/consultants 

evaluation studies 

personal assessments of other projects 

guidelines on standards 

mandatory minimum requirements 

unbiased evaluation of product data 

newsletters, journal articles 

state of the art studies 

seminars 

other people with similar interests 

bibliographies with abstracts 

bibliographies with subject headings 

bibliographies with keywords 

computer printouts of references 
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In the field of urban and regional planning in AustraliaJDonaldson (1977) 

investigated the main sources of information used by planners in the 

University of Melbourne in relation to practice, research and teaching 

needs. Of 55 types of information sources the ten most frequently 

referred to were: 

own research.notes and research 

professional journals 

personal contacts - individuals in faculty 

general books 

textbooks 

government acts 

personal contacts - friends and relatives 

architectural library - personal enquiry 

meetings of more than two people 

standards 
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The five surveys of planners' and designers' preferred sources of 

information which are swmnarised above all show a preference for 

journal articles, personal contacts, and specialised technical informa

tion in the form of standards or trade literature, rather than more 

sophisticate.cl sources such as bibliographies, computer-based retrieval 

systems and research reports. Heavy investment in computer-based 

retrieval systems may therefore only be justified if information 

workers can be brought into the planning/design team, or designers and 

planners are tra1ned in the use of more sophisticated information 

techniques. Both approaches are likely to cause fundamental changes in 

the way planning and design projects are managed. 
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7. 7 INFORMATION SEIWICES FOR HEALTII FACILITY PLANNING AND DESIGN 

Scope for improved information services for hospital planning is closely 

linked with the role of both national and state government authorities, 

(a) as financing and approving bodies, (b) as guidance publishing 

agencies, and (c) as innovators in sponsoring research and development 

programs. The degree to which performance, cost, floor space and con

struction standards are mandatory for approval will influence how 

information is used in briefing and decision-making. Policies on 

standardisation will also affect t.he type of information needed for 

design. 

The British Harness and Nucleus hospital systems radically altered the 

roles of planning authorities and design consultants working on hospital 

projects in Great Britain. The use of computers in structural and cost 

analysis, building and department layout, and equipment scheduling, 

completely changed the need for specific types of planning information 

(Great Britain, DHSS and RHBs 1972). 

Three significant developments in information retrieval for health 

facility planning have occurred in Australia since the 1974 and 1975 

information usage surveys were undertaken (see chapter 8): 

1. development of the Hospital Information File (HIF) 

by the Hospitals Facilities Services Branch (HFSB) 

of the Australian Departments of Construction and 

Health, 

2. development of the NSW Hospital Planning Advisory 

Centre (HOSPLAN) as a major resource centre for 

hospital planning and design information, 

3. establishment of the Australian Hospitals Association 

(AHA) Reference Centre at Monash University Biomedical 

Library in Melbourne. 



The Hospital Infonnation File was established in 1974 and was built up 

from information obtained in planning and building health facilities 

in Australia, mainly by Commonwealth Government Departments. It also 

contained·· (at the time of writing)· much published and unpublished data 

derived from overseas sources including the US Department of Health, 

Education and Welfare (DHEW), and the British Department of Health and 

Social Security (DHSS). A six facet classification system was used. to 

index and retrieve data with the aid of a computer. The HOSPLAN 

library in Sydney operated a computer terminal for obtaining off-line 

printouts of HIF references held in files in the Department of Health 

in Canberra and elsewhere in Australia. 
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The HOSPLAN library was originally established by PA Management P/L for 

the redevelopment of Sydney Hospital in the late 1960s, but was taken 

over by the then NSW Hospitals Commission in 1974 when HOSPLAN was 

established (National Hospital 1974). The School of Health Administra

tion at the University of NSW provided advice on setting up the centre, 

and the school's librarian and the writer were both involved in a 

consultant capacity (Green & Winter 1974). HOSPLAN services are 

financed almost wholly by the NSW Health Commission and include a 

library, exhibition area, conference centre, advisory service and a 

research and development section which has produced a number of guide

lines on planning and design. There is also a mock-up facility for 

experiment with room layouts· and equipment. 

The AHA centre was initially established with support from the Kellogg 

Foundation in 1976, and with advice from Keith Morton of the Kings' 

Fund library in London. At the time of its inception discussions were 

held with members of the Board of HOSP LAN to avoid duplication of 
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services, but there seems nevertheless to have been some overlap and 

confusion of aims and services between the two libraries (Baker 1980, 

Lapthorne 1980). The AHA Centre answers enquiries on sources of likely 

. information on specific problems and provides lists of references 

obtained from Hospital Abstracts, Abstracts of Health Service Manage

ment Studies, Excerpta Medica, Index Medicus, and Hospital Literature 

Index. Enquirers may request copies of articles or borrow books 

referred to in the list of references from the Monash Library or may 

obtain these from other sources. 

Another centre which provides information on health facility planning is 

the library of the Victorian Health Co!llillission which was originally 

established as the .,lohn Lindell library in the late 1960s in the 

Victoria Hospital and Charities Commission (VHCC). This library now has 

a substantial holding of books and journals in the hospital planning 

field and circulates a bulletin on new acquisitions and holdings in 

particular areas of interest. 

Information services on facilities for physically and mentally disabled 

people were described by Fanshawe (1980) in relation to the types 

uf ert4.uiries ma<le to organisations such as the Disabled Living Foundation 

in London. After'aids centres' had been opened in a number of places in 

Britain it became apparent that enquirers needed more than just to see 

and try out the aids on display. Persons enquiring about wheelchairs, 

for example,needed to know about the types available, where to obtain 

them, how to use them, how to get them in and out of a car, how to 

maintain them, what adaptations might be needed to the home, what 

financial assistance was available, and possibly other information 

regarding travel and employment problems. The aids centres also 



provided information for use in teaching programs for students in the 

therapy professions. 
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In Australia the National Advisory Council for the Handicapped (NACH) 

has acted as a stimulus to the establishment of information services 

and centres for the handicapped. In a report to the Expert Committee 

on Rehabilitation Engineering (ECORE) Scull (1981) defined the require

ments for a central information clearing house for rehabilitation 

engineering. Two areas of need for the dissemination of information 

were discussed: firstly 

"a wide range of general information to keep professionals 
in the area, client groups and interested clients ..•. in 
touch with activities .... Such information needs to be 
pertinent, up to date, easily read and well edited." 

Several kinds of general information to be included were suggested by 

respondents in the survey conducted by Scull: 

innovations in design 

sources of advice and service 

synopses of R & D activities 

reports on government activities affecting delivery 
of aids 

details of conferences etc. in Australia and overseas 

reports on conference proceedings 

reports on activities of NACH, ECORE and other 
nat5.onal and international agencies. 

An advice bureau and a 'Choice' for the handicapped were also suggested. 

The second area of information activity proposed was an information 

exchange between research centres to avoid costly duplication,and to 

stimulate speedy delivery of services to clients. Several means of 

effecting exchange were suggested: 



workshop meetings to train staff and pass on 
skills 

routine meetings to coordinate research activities 

transfer of information between centres on design 
details, research data, information o_n materials 
and components, etc. 

selective bibliographies and abstracting servicesJ 
such as Medline. 

In addition a regular bulletin system was proposed to help people in 

the field keep in touch with the latest developments. A computerised 

data transfer system was however considered premature. Cooperation 
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was urged between the various organisations involved,such as Independent 

Living Centres, ~echnical Aid for the Disabled, Australian National 

Library, CSIRO,and so on. 

Development of structured information services for health facility 

planning and design has, in many instances, tended to lag behind the 

need for these services, especially in countries such as USA and 

Australia where responsibility for planning is often split between the 

federal, state and regional authorities involved. In such mixed 

situations much of the information used in project planning tends to 

originate informally from private consultants, from within individual 

institutions and design teams, and from professional and commercial 

agencies. 

Even in the early phases of a large program of facility planning most of 

the information has to be found by experiment, or 'borrowed' from external 

sources. Only when the program has begun to provide some feedback, and as 

experience on early projects is accurnulated,will 'hard'data become avail

able and more formal types of information systems be developed. If there 

are insufficient resources locally to conduct research and development 

programs on a substantial scale, much information used on individual 
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projects will come from outside sources, often at considerable cost. 

This has been particularly evident in hospital and healt~ centre design 

in Australia and New Zealand, sometimes with unfortunate consequences, 

due to lack of knowledge on whether, or how, to adapt 'external' data 

to local circumstances. 

Development of more sophisticated information retrieval systems such as 

HIF, or of more comprehensive information services such as provided by 

HOSPLAN, has ironically occurred in Australia just when the cutbacks in 

health building programs have reduced the demand for information on the 

scale anticipated when these information services and centres were 

originally set up. 

Increasing financial support for research and information services on 

facilities for the handicapped has, on the other hand, occurred as a 

result of greater public awareness of this area of need. In consequence, 

proliferation of data on 'design for the disabled' has now itself become 

a problem in that considerable variations occur in recommendations on 

matters such as ramp gradients and dimensions of wheelchair toilets 

(USA IJIIUD 1979). Lack of properly conducted evaluation research is 

one possible cause of this problem. Another is that publication of 

research results is often unduly delayed due to lack of funds or to 

'the time it takes' to process research data into a usable form. 

Both types of problem - time lag and inappropriateness of data - may be 

reducible by linking information users and information providers by more 

'formal' types of information services. But this will depend on 

continuity in the financial and political support given to such services. 

If this support is lacking,responsibility devolves onto professional and 

private organisations, some of which have, in the past, provided useful 
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information and advice. 

The growing division of responsibility between public and private 

authorities in the health facility planning field in many 'western' 

countries does not however appear to offer good prospects for efficient 

utilisation of knowledge gained from evaluation. Since there is often 

a negative relationship between the use of information services and 

'productivity', due apparently to the stimulus of having to reinvent 

things already discovered by others rather than rely on literature 

sources (Paisley 1980), it may be argued that provision of 'better' 

information services may have the opposite effects to those sought. 
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7. 8 COOPERATIVE OR SPECIALISED INFORMATION SYSTEMS? 

The development of systems to identify what a bit of inf'ormation is 

about and to descri~ its contents has occurrea mainly in response to the 

need to organise documents =or filing and retrieval. Information 

structures have not,however,sufficiently recognised the different view

points of the various users of the information, nor provided a satisfactory 

method of communicating ideas and instructions between the professional 

members of planning and design teams. 

Some information structures have evolved into highly sophisticated· 

systems in which long and complex alpha-numeric codes are used to 

identify compound subjects. Others have retained simpler, but fairly 

rigid structures, or have used natural language descriptive terms based 

on controlled languages and rules for application. The gaps between 

these approaches has resulted in development of specialised information 

systems orientated towards the needs of specialist professional users, 

or the retention of more comprehensive knowledge by the elite who have 

access to experience and sophisticated retrieval services (Kent 1978). 

Information which is organised in particular patterns will inevitably 

be biased in favour of the users whose needs the pattern was designed 

to meet (Halloran 1978). There also appears to be a negative relation

ship between quantity of information provided and quality of decisions 

which result (Buchanan 1978i. 

The four main groups of information users - 1) planners and designers, 

2) information service operators, 3) educators and students, and 

4) research workers - each produce and use information in different ways. 
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Yet they all deal with essentially the same kinds of concepts. The 

development of a common means of access to planning and design informa

tion will probably lie with the simpler systems based on empirical 

development, rather than those based on 'information theory' and complex 

means of analysis. The users of any information system will be its 

ultimate arbiters - it is no explanation of the failure of an informa

tion system to say that it is not being used correctly. The design of 

the system should therefore include training of users in its use, but 

this should not exclude users unable to master complex and sophisticated 

procedures. 

The personal attitudes of information providers and users play a 

significant role in the extent to which knowledge is utilised. Not 

even the most comprehensive and sophisticated information system will 

overcome the resistance of many planners and designers to advice from 

someone with experience (Morton 1978). Publications are relatively 

ineffectual in keeping people informed, and research findings are 

regarded as 'too academic' by many planners and designers (Valdez 1978). 

Indexes and bibliographies are a means of identifying sources of informa

tion about planning and design research. But current planning projects 

and problems require access to digests of the state-of-the-art,or to 

enquiry services with knowledgeable staff able to answer technical 

questions or to put enquire~s in touch with experts. 

Information users and information providers tend to distrust each other~ 

ability to understand their problems. The result is that information is 

retained in individuals' private systems rather than shared. Political 

and commercial pressures also lead to secrecy about useful information 

(Foskett 1979). 
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Much useful infonnation has been 'discovered' inadvertently and 

unexpectedly - information systems should therefore allo~ ~systematic 

approaches to searching (White 1978). This conclusion coincides with 

Jones' (1981) view that design cannot be systematised and that the best 

designs are often developed by very tmstructured methods. Hence the 

conflict between developing more highly structured systems to meet the 

specialised needs of particular professions, and the evolution of 

simpler general-purpose systems in which all can share. Both are 

probably essential; the next step is to provide a means of linking the 

various specialised systems with a general system. 

The development of better or more integrated systems will not, of 

itself, solve the problem of utilizing information more effectively. 

The answer to the problem lies equally in the field of human attitudes 

and behaviour. To improve feedback of knowledge of results therefore 

requires information systems that not only ensure continuity through 

the phases of planning, but which also bridge the gaps between 

specialised fields of knowledge. The gaps,paradoxically,have largely 

arisen through the classification of knowledge into separate categories 

for the purposes of organising information, and of education. 
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CHAPTER EIGHT 

INFORMATION PRACTICES AND USAGE - Synopsis 

This chapter describes some surveys and experiments conducted by the 

writer concerning use of information in health facility planning. The 

first questionnaire survey investigated information practices and 

problems of over 30 hospital planners in Australia, and how they 

organised technical data. 

Following the first survey two experimental bibliographies on hospital 

lighting and outpatient departments were compiled using different 

methods of presentation. These two bibliographies are compared 

for their effectiveness in information retrieval. 

A second survey on information usage by health facility planners was 

conducted by interview, mainly in New South Wales. Results of the 

structured interview survey of SO respondents in Sydney are presented 

in summarised form together with a more detailed analysis of 

suggestions by respondents on means of improving information flow 

in planning and design. 

The last section of the chapter reports on experiments by the writer in 

methods of organising a personal document collection and a photographic 

slide library. 
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8 .1 INFORMATION PRACTICES AND PROBLEMS OF HOSPITAL PLANNERS* 

2 
In 1974 a questionnaire (see appendix I) was sent to 62 offices and 

individuals, all but 16 of whom had attended a Health Service Building 

Planning Seminar held at the Institute of Administratien, University 

of NSW, in· February 1973. Replies were ultimately received from 32 

respondents, all but 4 of whom sent back completed questionnaires. 

The 62 questionnaires were originally sent to individuals, firms and 

organisations distributed according to 'professional interests' : 

Table 8.1 Distribution of questionnaires 

Type of organisation or firm 

Architectural consultants 

Hospital or health service 
institution 

State or territory government 
hospital or health authority 

Hospital planning offices 

Quantity surveyors 

Services engineers 

Management consultants 

State government works depts. 

Federal government hospital 
or health authorities 

Charitable organisations 

Professional institutions 

Structural engineers 

Total 

no. sent 

17 

14 

8 

4 

4 

4 

3 

3 

2 

1 

1 

1 

62 

no. returned 

1+1 

7* 

5* 

3 

4 

1 

letter 

2 

2 

only* 

4, 2 from sub-libraries 

1 

letter only 

nil 

30 + 2 letters 

*includes incomplete or late ques_tionnaire not included in analysis. 

* A version of this report was published in 'Hospital and Health Care 

Administration' in November 1974. 
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The respondents were geographically distributed by states or territories 

as below: 

NSW 21 
Victoria 4 
S. Australia 1 
W. Australia 1 
ACT S 

Total 32 

The size range of the 27 respondents' organisations which were analysed 

in the survey was distributed fairly evenly throughout the sample. 

'Size' was measured by the number of full time staff in the offices 

served directly by the library or information service. 

Offices with 1 - 10 full time staff 
11 - so 
51 - 100 

101 - SOO 
500+ 

5 roplies 
7 
4 
3 
8 

Total 27 answering question 

The pilot survey indicated that the most developed and best equipped 

libraries for hospital planning were in state or federal government 

organisations, but there was evident dissatisfaction with access to 

information sources by private consultants and by individual hospitals, 

both within their own organisations and as provided by outside bodies 

and central authorities. 

The more informed and constructive comments referred to the need for: 

1. greater coordination between information agencies so as 
to reduce overlaps and gaps and to make better use of 
limited resources, 

2. multi-level information networks so that there was greater 
awareness of what was going on up and down the system, 

3. widening the scope of existing information retrieval systems 
and services so that planners were not r~stricted in their 
outlook by using narrowly focused specialised information 
sources designed for particular professions, 
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The most widely used reference and retrieval aids were published indexes, 

bibliographies, abstracts, directories,and home-made ind~xes,rather than 

more sophisticated aids. The most popular publications originated from 

the King's Fund Centre, London, and the Australian Standards Association, 

followed by the UK Department of Health and Social Security, and the 

American Hospital Association. Hospital Abstracts topped the list of 

other information sources most used by respondents, followed by Hospital 

Journals (various), Index Medicus.,and Hospital Literature Index. 

Of 28 respondents who answered the question on classification methods, 36% 

used either Dewey or UDC to classify their document collection, while 

14% used SfB in its original or modified form. The remainder either 

used no system at all ll8%),or various other library systems such as 

LC, Barnard, AIA or MeSH l32%). In addition 29% said they used 

alphabetical subject headings for indexing and for organising documents 

in their libraries. No respondent in the survey at this date used the 

Bliss Bibliographical Classification. A number of respondents 

commented on lack of a suitable classification system covering 

literature in the hospital plan1ing field. General systems such as 

Dewey caused too much scatter, while special purpose systems such as 

SfB and AIA excluded general concepts needed in the health planning 

field. 

Respondents were also asked what methods they used for indexing and 

retrieval. Several respondents used a variety of methods, the most 

popular being pre-coordinate subject headings (24%), followed by 

alphabetical list of authors l22%), shelf list (l2%) and alphabetical 

titles (21%). Four of the 27 respondents said they used some .kind of 

post-coordinate keyword indexing system for retrieval, while three 

respondents used no system at all. 
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A question on knowledge and use of 20 specific document titles by 

respondents revealed no particular pattern of preference for kinds of 

publications. In terms of literary awareness architects' offices and 

hospital and health authorities scored best, but size of organisation 

had little effect on either knowledge or use. The degree of detail in 

the listed publications also had little effect on their use, although 

more general books were slightly preferred. 

Although a relatively large proportion of the pilot survey respondents 

provided detailed comments, few made any specific constructive sugges

tions for improving access to information for hospital planners. Some 

comments of this nature had been made (a) in correspondence arising 

from circulation of a discussion paper describing the intended scope of 

the proposed research program, (b) as a result of conversations with 

various hospital planners and librarians, and (c) in discussions 

arising during the 1973 Health Service Building Planning Seminar. 

It might be assumed that exposure to discussion. on possibilities for 

improving information services for hospital planners, such as occurred 

at the 1973 seminar, would lead to more informed comments from those 

survey respondents who attended the seminar. That this was not the 

case is probably explained by the fact that many of the questionnaires 

had actually been completed by librarians who were not at the seminar. 

and who therefore had relatively little experience in the hospital 

planning field as a user of information. 

Despite the relative absence of 'diagnostic' comments or prescriptive 

suggestions by survey respondents, the general feeling expressed in 

replies was that easier access to reliable information was needed, and 

that this could be helped by getting more coordination of information 
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services at international, national and local levels, and also between 

government and private organisations. Other respondents stressed the 

need for some kind of unifying agent or agency so that different profes

sions involved could understand each other's technical terminology 

better, and were not dependent on a limited range of specialised informa

tion sources or services. 
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.8.2 EXPERIMENTAL BIBLIOGRAPHIES 

Following the writer's investigation of hospital planners' and designers' 

information problems and needs in 1974, two experimental bibliographies 

were produced, one on 'Hospital Lighting Design' and the other on 

'Planning and Design of Outpatient Departments' (Green & Heath 1975, 

1976a). These were intended to test information users' responses to two 

different ways of presenting information about information sources: 

namely by keywords and by short slUillilaries or abstracts. The first was 

intended to be used as a means of indexing and retrieval of information 

sources by descriptive terms arranged in a predetermined order of 

facets, the second was a selection of abstracts of publications arranged 
6,7 

alphabetically by names of authors (see appendix D for sample entries). 

The selection of keywords for the Hospital Lighting Bibliography was 

based on a preliminary analysis of the subject field as presented in the 

literature, and from knowledge of the information needs of designers. 

The compilers set out to assist enquirers in finding information which 

would help solve their design problems, but without predetermining the 

solution. The keywords were also intended to be used in an edge punched 

card indexing system, or in a computer based retrieval system. A trial 

index was set up using edge pW1ched cards and a number of experimental 

document selections were made with it. 

The 111 keywords were arranged in nine main facets as below, one of 

which, 'Function' (of facility), was divided into five sub-facets: 

1. LOCATION interior or exterior 

2. MEASURE form of measurement used, eg metric 

3. SOURCE of light,eg natural, artificial 

4. MEAi'l"S of lighting, eg rooflights, wall fittings etc. 

5. PROPERTIES of light source,eg glare, flicker etc. 



6. FUNCTION 
i. main function of building,eg educational 

ii. function within health facility, eg nursing unit 
iii. special users of facility, eg aged people 
iv. times of day,eg evening 
v. special activities,eg surgery 

7. ADMINISTRATIVE & ECONOMIC FACTORS, 
eg cleaning, costs, safety etc. 

8. GEOGRAPHIC LOCATION & CLIMATE, 
eg Australia, NSW, sub-tropical etc. 

9. PSYCHOPHYSICAL FACTORS, 
eg colour, comfort, efficiency, etc. 

Each abstract was identified as follows: 

AUTHOR - including affiliation details 
and qualifications (where known) 

TITLE of publication (and series if applicable); 
chapters of books were included 

PUBLICATION - place, publisher, date 

FORMAT - size, no. of pages/page nos. 

INTEREST - professions most likely to use 

SOURCE - libraries where known to be held in Australia/NSW 

KEYWORDS to indicate scope and content arranged in order 
of facets and sub-facets 
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In addition a PRIORITY RATING and a TECHNICAL RATING were given. 

Priority was judged in terms of relevance to hospital lighting design 

in Australia and how up to date it was - a three point scale was used. 

Technical rating was based on whether the publication was aimed at 

specialists and/or non-specialists. 

The information sources used in compiling the bibliography were restricted 

to books, chapters of books, reports and 'guidelines'. Journal articles 

were excluded for two reasons, 1) they usually appeared in book form 

later if they were of sufficient technical standing, and 2) journal 

articles were relatively well indexed in regularly published abstracts 

and bibliographies. An alphabetically arranged list of 22 recent and 



relevant journal articles on hospital and general lighting design was 

however appended to the bibliography. In addition a short list was 

included of people and organisations in Australia who could provide 

information on the subject. 
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In order to find out how information users reacted to the form and use

fulness of the experimental bibliography, a questionnaire was included 

for feedback. This asked for professional details of the respondents, 

their special interests and experience, their use of published literature 

in general, their attitudes to information retrieval, and their comments 

on the experimental bibliography,eg form of presentation, additions 

wanted, ease of use. 

The bibliography was sent to 94 people in Australia and 24 people in 

overseas countries, including some 30 or so by request after the original 

distribution. Completed feedback questionnaires had been received from 

34 respondents when the responses were analysed, although a further 23 

responses were obtained verbally and by correspondence. 

The main points to emerge from an analysis of the lighting bibliography 

recipients' responses were: 

1. those people who currently used information sources 
welcomed new sources and used them, 

2. a few people who did not make use of existing sources 
of information could be persuaded to do so by suitable 
promotion methods,. 

3. many peoples' comprehension of the written language was 
poor; bibliographies were likely to be little used by 
practising designers; keywords were unfamiliar to people 
other than librarians and information specialists, · 

4. QUALITY of information was more important than QUANTITY, 

5. easily digested state-of-the-art reports were the most 
valued kinds of information source, 



6. there was a generally more favourable attitude to 
the bibliography from overseas than from Australia, 

7. there was a need to develop and publicise information 
sources on health facility planning in Australia; 
development of information sources and services needed 
to be coordinated otherwise there would be overlap and 
waste of resources, 

8. many people were unaware of useful sources of informa
tion relevant to their professional work; education 
in the use of information services and systems was 
needed as part of professional training courses. 
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Some specific responses to the feedback questionnaire are analysed below. 

'(Further details are given in Appendix I~) 

USEFULNESS 
of bibliography 
generally 

very useful 
useful 
little use 
no use 
no response 

4 
14 

0 
0 

16 useful superfluous 

USEFULNESS priority rating 15 
of aids to use technical rating 19 

professional interest 17 
keywords 22 
geographical application 11 

FORMAT 
very easy to understand 8 
easy to understand 16 
rather difficult to understand 5 
incomprehensible 0 

29 

7 
4 
3 
2 
9 

One respondent subsequently made a specific request for a bibliography 

on outpatient clinic planning and design, preferably with short 

abstracts. This was therefore selected as the topic for the second 

experimental bibliography (Green & Heath 1976a). The outpatient biblio

graphy contained 46 abstracts of books, reports and some journal articles 

arranged in alphabetical order of authors' names, together with title 

of publication, source of publication, format and number of pages. The 

abstracts were either in the form of a sunnnary of the contents and 

findings, or a list of contents where a stnnmary was inappropriate. 
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The introduction to the outpatient bibliography requested users to 

report on their evaluation of its use, especially in relation to the 

format using abstracts compared to the lighting bibliography using 

keywords only. However there was little feedback on this aspect as no 

specific questionnaires were sent out with the outpatient bibliography. 

The research was subsequently reorientated towards an indepth investi

gation of a wider range of information users' needs (see next section). 

This wider investigation included an evaluation of indexes, abstracts, 

bibliographies etc. in comparison with other forms of information 

retrieval. Out of 14 listed forms of information retrieval,respondents 

rated 'bibliographies using abstracts, subject headings and keywords' 

as 11th, 12th, 13th respectively in order of 'value' as information 

sources,while advice from specialists and evaluation studies of design 

in use came 1st and 2nd respectively. It was therefore concluded that 

the effort involved in compiling bibliographies using keywords and/or 

abstracts was not the most profitable line of attack in improving design 

of health facilities. This kind of work was better carried out by 

information specialists with good access to primary information sources, 

but it also needed competent professional advice in the fields of 

application being covered by the bibliographies. 



8.3 INFORMATION USAGE IN HOSPITAL PLANNING 

As a result of the 1974 pilot survey on'Hospital planners' information 

practices and problems' the National Hospital.sand Health Services 

Commission in Canberra agreed,in 1975,to fund an eighteen month 

research program to investigate more fully how information was used in 

the process of planning and design of health facilities. A number of 

questions were formulated which the proposed research was intended to 

explore: 

1. What kinds of information do health facility planners 

and designers need -in their jobs as decision makers? 

2. What types and sources of information do they use most, 

and find most useful? 

3. Is available information effectively utilised? 

4. What are the costs and consequences of not using 

available knowledge? 

5. What improvements are needed to get more effective 

feedback from users of health facilities? 

6. How can unnecessary design errors be avoided? 
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In the original application for the research grant it was suggested 

that the sequence of decision-making on two or three selected planning 

and design projects might be monitored over a period of several years 

in order to see how information was sought, recorded, transmitted and 

applied, and with what results. Difficulty of getting open access to 

such a situation prevented this approach. The time factor also made it 

impossible over the limited funding period of eighteen months. 

Part of the research program as executed consisted of an extensive 

literature search on the information problems in other professional 

fields and areas of application. A common feature of the search find-
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ings was that non-documentary sources of information were often better 

regarded by information seekers than sources such as libraries, journals 

and guidance publications. This aspect was therefore co·nsidered worth 

investigating in some depth, particularly with regard to attitudes of 

various professions to different sources and kinds of information, 

Several studies in the USA and in Britain (Rees 1975, Valdez & Wilkin 

1974, Ginsburg 1975) had reported on experiments using 'information 

brokers' as an intermediary between information providers (such as 

librarians) and information users (such as researchers and planners). 

As some attitudinal problems had been revealed in these studies it was 

considered worthwhile to explore a number of possible roles for 

information brokers in the health facility planning field, ideally by 

providing an experimental service in several types of situations. 

Unfortunately lack of support from the state authorities concerned 

prevented this approach, despite initial enthusiasm from several 

potential user organisations who welcomed the idea. 

A major element of the research program consisted of a series of 

unstructured interviews with hospital planners, designers, users, 

research officers and librarians. This survey covered over 60 respon

dents in capital cities and rural areas in New South Wales, Victoria, 

the ACT and Queensland. Respondents included people with a wide range 

of professional experience and practice in public authorities and in 

private and commercial organisations. 

As a result of these unstructured interviews a draft questionnaire 

was prepared for application in more structured interviews with a 

stratified sample of SO health facility planners, designers and users. 



8. 14. 

The population of information users from whom the sample could be 

drawn consisted of all health facility planners, designers and users in 

the Sydney metropolitan area. To enumerate such a population was 

clearly impossible within the resources of the research project. The 

sampling frame therefore had to consist of those organisations and 

individuals whom the chief investigator knew to have been involved in 

health facility planning and design within the previous ten years. 

Given the limited number of major hospital projects in NSW,and the 

chief investigator's awareness of the professional field involved, 

this method of selection should not have biased the sample unduly. 

Each of the principal Sydney architectural firms practising in the 

health facility design field was represented in the sample. The 

proportional representation of different professions could only be 

determined by an arbitrary decision and a form of quota sampling was 

used to select the respondents. The results of the survey are· there

fore not claimed to be statistically significant, but simply aim to 

provide useful indicators of various kinds of information users' 

experience and needs. 

Respondents were contacted initially by letter explaining the purpose 

and background of the survey. This was followed up by a phone call 

from one of the interviewers to make an appointment. No inter.views 

were refused, although in a few cases the person nominated was not 

available and a substitute ·with similar background was found. Each 

interviewer covered roughly half the sample which was distributed over 

the whole metropolitan area of Sydney. Interviews lasted up to two 

hours in some cases, the interviewers making detailed notes which 

were written up immediately afterwards on prepared proformas. Strict 

anonymity was assured. 



This questionnaire was tried out initially on ten students taking the 

'Hospital Planning' subject in the School of Health Administration. 
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All the students concerned had some experience in the hospital planning 

field and represented a good range of professional experience. 

Following this pilot study some improvements were made to the 

questionnaire. Two experienced free~lance interviewers were briefed on 

its application. Neither interviewer had had any previous contact with 

the School of Health Administration or with the specific subject field, 

although one had some experience as an architectural librarian and the 

other had carried out market research in the construction industry and 

in the medical field. 

The results of the preliminary unstructured series of interviews had 

shown that the needs and problems of health facility planners and 

designers in other states and in country regions differed little from 

their colleagues in Sydney. A survey sample drawn from the Sydney 

metropolitan region was therefore considered to be reasonably represen

tative of the situation throughout Australia. 

The survey sample was selected to give a balance between the professions 

involved, parity between people in public and private sectors, and a 

range of degrees of planning experience. Twenty-one designers were 

selected including fifteen architects, four engineers and two quantity 

surveyers. Hospital users numbered nineteen, six being medically 

qualified, seven were hospital administrators and six were nurses. Of 

the ten planners selected, six were from Health Commission regional 

offices, three were with commercial consultant firms and one was with a 

federal government department. Seventeen respondents had had less than 

five years experience in the field, fifteen had between six and fourteen 

years, while eighteen respondents had logged over fifteen years. 



Questions covering nine topics were put to the respondents (see 

appendix I), encouragement being given to elaborate on ·some points. 

Four questions required value ratings on a six point scale to each of 

a range of options listed on a card presented to respondents. The 

questions may be sunnnarised as follows: 

1. What information sources do you have within your 
own organisation? (interviewer to probe after 
unprompted reply). 

2. What information have you sought from outside 
organisations over the last 3 years? Give 3 examples? 
Where did you try to obtain it? How successful was the 
search? (give value rating for each example). 

3. What recent first-hand knowledge do you have of absence 
or non-use of information leading to mistakes? Give 
3 examples and describe what costs were incurred and 
why? 

4. Should organisations supplying information be the same 
or different from those making and implementing policies? 
Rate the acceptability of 9 (listed) types of organisa
tions a) to provide information, and b) to make policies. 

5. Rate the value of 15 (listed) kinds of information 
a) to yourself, and b) to your organisation. 

6. What recent projects have you worked ·on which have 
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produced information of use to other planners/designers? 
Would you/your organisation be prepared to share this · 
information? What kinds of information would you be prepared 
to share? How? (five methods listed). 

7. Do you see a need for education programs in health 
facility planning and design a) for designers, and 
b) for users? Why? What form should they take? 

8. Rate the value of 6 (listed) roles for 'information 
brokers' a) to yourself and your organisation, and 
b) nationally. 

9. Have you any other suggestions for improving flow of 
information in health facility planning and design in 
Australia? 
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8.4 su~~lARY OF RESPONSES TO INFORMATION USAGE SURVEY 

The full report on the survey (Heath & Green 1976b) gave a detailed 

analysis of the responses to questions 1 to 8 and provided anecodotal 

evidence in the form of selected quotations where these illustrated a 

common viewpoint or indicatedasignificant divergence from the norm. 

The three characteristics by which respondents were selected, namely 

'professional group', 'affiliation to. public or private sector', and 

'length of experience', were used to analyse the responses to the value 

rated questions (2, 4, Sand 8) as a means of indicating each group's 

preferences for kinds of information sources, kinds of information, 

forms of education, and forms of information b~okerage. 

A topic which aroused considerable comment in the press reports on 

the survey (Sydney Morning Herald 1977), namely question 3 on 'costs 

and consequences of mistakes attributed by respondents to lack of 

information', was analysed in the full report in terms of kinds of 

·mistakes described, their effects, and their likely causes. 

Responses to question 9 on suggestions for improving information flow 

were not described in any detail in the survey report, but are included 

more fully here to indicate respondents' expressed views on the· need 

for improvement. Responses to questions 1 to 9 are summarised·below: 

Question 1. Availability or information within own organisation 

Use of avnilable information often appeared to be minimal. Nevertheless 

many respondents were concerned about lack of design-in-use feedback frora 

previous projects. Another problem revealed was lack of continuity in 

information during the planning, design and construction of a project, 



Decisions were often not properly recorded or followed through to 

execution. Use of in-house libraries was claimed to be difficult due 
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to problems with classification schemes, inappropriate orientation of 

the document collection, or lack of relevant and up-to-date publication<;. 

Although larger firms and public authorities often had substantial book 

and periodical collections and library staff, even here there was often 

lack of knowledge of what was available. Many respondents preferred 

non-documentary means of obtaining information, 'colleagues' being 

nominated as a prime source of infomation by over two-thirds of the 

survey sample. Other valued sources were visits, meetings and seminars. 

More experienced respondents, particularly the 'user' group, made more 

use of non-documentary information than their less experienced 

colleagues. Planners tended to be the more information conscious group, 

while designers were more document orientated than either planners or 

users. 

Question 2. Use of information sources outside own organisation 

The most frequently used sources of information were NSW State Govern

ment departments and Australian public and private libraries. Next 

came commercial consultants and hospitals in Australia and overseas, 

followed by respondents' personal contacts, federal governmen~ depart

ments, educational and professional institutions and overseas government 

and non-government departments. By contrast, the most successful 

searches were made at some of the least used sources of information, 

namely educational institutions in Australia and overseas non-government 

institutions. The King's Fund Centre in London and the Scottish 

Hospital Centre came in for particular mention. Least successful 

searches were with 'personal contacts' and overseas government departments. 
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Subjects on which information was sought most frequently were concerned 

with equipment and fittings, planning and design of corn~lex departments, 

general principles of hospital design, and commissioning. Subjects 

which returned the highest success rates for relevant information 

retrieved were equipment and fittings, general principles of hospital 

design, and statutory requirements and statistics. Least successful 

were planning and design of hospital departments and planning of non

hospital facilities. 

Many planning and design decisions appeared to have been made with 

little or no information to support them, often because the time and 

effort involved would have been too great, or the job would have been 

held up while an exhaustive search was made. Overseas visits were 

regarded as an important source of information by many respondents from 

both public and private sectors. However there appeared to be 1i ttle 

sharing of the information so gained. Many respondents said theyfound 

no suitable answers as a result of their enquiries and ended up 'doing 

their own thing'. 

Poor communication between designers and users seemed to be a familiar 

problem with many respondents. Lack of time and opportunity for 

adequate discussion of user requirements, and the seeming irrelevance of 

much documentary information to the enquiry topic, contributed to 

designers' difficulties in understanding what they were designing for. 

Preference for non-documentary information suggests that greater effort 

and resources should be directed to this type of information,eg study 

groups, planning team discussions, evaluation visits and information 

brokerage. As speed of retrieval and relevance w,ere also considered 



important in any kind of information search, whether documentary or 

non-documentary, these aspects deserve high priority in improving 

library and advisory services alike. 

Question 3. Effects of insufficient or non-use of information 
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The objective of this question was to establish the cost or other 

consequences of insufficient or incorrect information with the aim of 

trying to justify expenditure on improving information services. 

Inadequate information resulted in seven main categories of 'mistakes': 

inappropriate design for function, maintenance problems, unnecessary 

duplication of research, inadequacy of services provided, non-compliance 

with regulations, over-provision of facilities, and unfortunate 

environmental effects. 

The main application areas of mistakes appeared to be traffic and 

transport systems, toilets, operating theatres (particularly electrical 

services), and comfort of patient bedrooms, especially lighting, noise, 

and access to fittings. 

Effects of mistakes were increased costs, patient discomfort or 

distress, and staff discomfort or inconvenience. Extra expense was 

incurred in correcting mistakes, alleviating problems, repairing damage, 

providing extra equipment, or providing extra staff. 

Causes of many faults appeared to be ignorance that information was 

available, poor communication within planning teams, failure to under

stand human needs, lack of cost awareness, lack of flexibility in 

planning and design, and making changes in functional or design require

ments without ensuring that other people concerned were fully informed. 

In many cases it appeared that knowledge was readily available, but it 
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was not known to the person making the decision. Many faults originated 

in lack of appreciation of other people's needs and viewpoints. 

Question 4. Information provision and policy making 

Opinions differed on desirability of one organisation being both 

'provider of information' and 'policy maker/planner'. A majority of 

respondents thought each function should be performed by different 

organisations, fearing bias or selectivity in information provided by 

organisations which also provided funds or acted as the client. 

Most respondents preferred a hypothetical 'autonomous national 

organisation' to provide information,and a 'state government organisation' 

for policy making and planning,both preferences being marked by a clear 

lead over other contenders. Public sector respondents,however, gave 

joint top place for information provision to 'autonomous national 

organisation' and 'educational institution', while the private sector 

respondents clearly preferred an 'autonomous national organisation' with 

'state government' and 'regional office' coming second. Respondents 

with longer experience preferred an 'autonomous national organisation' 

to provide their information. 

Length of planning experience made little difference to respondents' 

order of preference for 'policy maker/planner', except that 'autonomous 

national organisation' was preferred by most users. Respondents 

generally placed a low value on the kind of organisations to which they 

belonged, perhaps because unfamiliar concepts usually seem more 

attractive. 
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Question 5. Information types most valued 

Certain kinds of information appeared to be much better than others in 

helping to solve planning and design problems, but the different groups 

of respondents agreed fairly closely on the kinds of information they 

found most valuable. Preference for non-documentary kinds of informa

tion was emphasised, with 'expert advice', 'evaluation studies', and 

'visits to other projects' coming top of the list. A particular need 

was expressed for unbiased evaluation of manufacturers' products, and 

for information on current research and building projects. State-of

the-art reports and seminars were well regarded as information sources. 

Planners' and designers' lack of enthusiasm for bibliographies and 

computer print-outs of references suggests that these are better regarded 

as tools for specialist information workers and researchers rather than 

pri1i1ary enquirers. Respondents with greater length of experience 

expressed a strong preference for non-documentary types of information, 

'Advice from specialists/consultants' scored well with private sector 

respondents compared with the high mark given to 'evaluation studies of 

design in use' by the public sector group. This contrasted with the 

findings of the previous question with respect to the private sectors' 

suspicions of private organisations as information providers. 

Question 6. Information sharing 

Sharing information between planning teams or private consultant firms 

was regarded as an ideal by four-fifths of respondents, but some 

reservations were expressed Jn terms of feasibility in the real world. 
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Information was seen as being commercially or politically valuable by 

most of the thirteen respondents giving qualified replies in answer to 

the question on their readiness to share information with other firms/ 

organisations. Planners appeared to be more enthusiastic than designers 

about sharing information, although a third of the planners, all from 

the private sector, would impose conditions. Clients or users were the 

most enthusiastic group, but were less confident than planners or 

designers that information produced in the course of a project they had 

worked on would be useful to others. Some hospital administrators said 

they would share information but would stop short at disclosing mistakes. 

Out of the thirty-four respondents who specifically identified topics 

and types of information they would be prepared to share, twelve said 

"anything and everything"~ eight specified planning and design of 

specific departments, while costing, design principles, evaluation 

studies, and design of whole projects were each mentioned by five 

respondents. Other topics nominated included equipment, computer 

programs, building construction and catering systems. 

The preferred method of sharing information appeared to be 'by 

informal verbal communication and/or correspondence with enquirer~ while 

the second preference was 'by giving a research worker access to staff 

meetings or documents'. Third was '~y publishing a report', and last 

of the specified options was 'by inviting an evaluation'. Sixteen of 

the forty 'willing to share' respondents were against the idea of 

sharing their information by inviting an evaluation of one of their 

projects. This conflicts with the generally high proportion of 

respondents who would like to have the results of evaluation of other 

projects, thereby suggesting that making evaluation studies and 
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publishing the results is alright so long as it is not one's own project 

that is being put in the limelight! 

Question 7. Education 

There was general and enthusiastic support for education programs as a 

means of improving access to and use of information in health facility 

planning. Reasons given for this support included the general benefits 

of education as such, improved use of resources, reduction in mistakes, 

provision of 'tools of the trade', improvement in understanding between 

users and designers, increased accessibility of information, keeping up 

to date, rationalising building, and achieving a better balance between 

functions, aesthetics and cost. 

The need was repeatedly stressed for improving communication between the 

professions involved through joint education. The North London Poly

technic Medical Architecture Research Unit one year postgraduate course 

was mentioned by several respondents as one example of what might be 

organised in Australia; Other respondents expressed a preference for 

shorter evening or weekend courses due to the difficulty of taking time 

off from work. Formal courses were however the preferred format for 

education programs, while a small minority of respondents suggested 

meetings and publications as the best means of reaching the audience. 

Users expressed the need to learn how to prepare briefs, how to estimate 

running cost implications of building projects, how to assess sociolo

gical needs, how to understand statistics, how to commission, and how 

to evaluate. Designers were more interested in learning the functional 

needs of different departments, keeping up to date with technical 

matters, and learning from other people's mistakes. The resistant 
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attitude to admitting mistakes was mentioneed by a nlllllber of respondents, 

and it was felt that the more relaxed atmosphere of a project based 

seminar would help in getting people to discuss common problems without 

feeling threatened. 

Question 8. Information brokerage 

Respondents' reaction to the concept of information brokerage was 

hindered by lack of experience of this kind of service. Nevertheless 

it was possible to get relative preferences for different roles for an 

information broker on the basis of respondents' awareness of current 

problems and needs. Opinions were sought on six different roles (see 

Appendix B) which were not mutually exclusive, although some respondents 

interpreted them as such. Respondents were asked to rate the value of 

each role both to themselves and to planning and design generally. 

A majority of respondents tended to give slightly higher ratings to all 

six roles in tenns of 'national' benefit compared with 'personal/own 

organisation's' benefits, thus suggesting that they may have seen others' 

needs as greater than their own. The roles regarded as most valuable at 

both levels were 'link' between infonnation sources and users, 

'instigator of evaluation studies', and' promotor of information 

awareness'. 

Facility users were the most enthusiastic professional group for all 

roles, but exceptionally so in respect of 'link' and 'instigator'. The 

designers were slightly less in favour of brokerage generally than were 

the users, but they gave top preference to 'instigator' of evaluation 

studies. Planners were least supportive of brokerage, considering the 

benefjt nationally to be greater than their own. Several respondents 
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were concerned that any person acting as a broker had to be seen to be 

politically and commercially neutral, 

Question 9. Suggestions on improving information flow 

Many of the more experienced respondents expressed disappointment with 

lack of progress in improving flow of information, their reasons for 

slow progress included the rivalry between organisations involved, and 

attitudes (both political and personal) which obstructed use of 

knowledge. 

Many respondents commented on the need for greater coordination of 

government and other agencies involved. There appeared to be consider

able duplication and competition between federal and state authorities, 

between state and region, between different government departments and 

agencies, between professional interests, and between public and private 

sectors. The resultant confusion, and in some cases contradiction, 

left the information searcher little better off after spending much time 

and effort trying to answer a simple-seeming question. Many respondents 

thought information centres such as the King's Fund Centre to be the ideal. 

There was repeated demand from al 1 categories of respondents for 

eval~ation studies to be carried out, both on new buildings in use, 

and on equipment and products, so long as the studies were done by 

disinterested and objective organisations. The results should be 

published so that people 'could learn from each others' mistakes', 

although it was realised that legal factors might prevent this. 

The examples of 'problems' and 'needs' listed in appendix r illustrate 

the range and depth of difficulties experienced by people of all kinds 

and degrees of experience. 



8.5 CONCLUSIONS ON INFORMATION USAGE SURVEY 

The full report included fifty-three 'findings' arranged-in groups 

related to each question. Based on these findings twenty reconnnenda~ 

tions were made covering the following topics: 

Making information more relevant and accessible 

Evaluation of buildings and products 

Coordination of information services 

Presentation of information 

Encouraging use of information in decision-making 

Education of planners and designers 

Development of information services 
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The following summary of findings and recoJ1U11endations appeared in the 

original report together with a commentary, both of which are repeated 

here in an amended and abridged form:-

A resistant attitude to use of information in decision-making and 

problem solving was evident, both in individuals and in organisations, 

whether public or private. The comment of a senior medical administrator 

that 'unfortunately people read journals' expressed this viewpoint 

succinctly! 

Limited awareness of information available, both within people's own 

organisations and generally, stemmed from lack of understanding by 

information providers of the needs of practising information users. 

Organisations providing information should be independent of policy 

making and planning authorities so as to be free of bias or political 

pressure. There should be no commercial strings attached to any 

organisation providing information involving professional services or 

commercial products. 
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Lack of relevant and unambiguous information at the right time and in 

the right place was a likely cause of many mistakes and omissions in 

design, some of which were costly to remedy while others caused 

considerable discomfort and inconvenience to health facility staff and 

the public. 

Some respondents were confused as to the origin and status of· design 

guidance publications produced by some health and building authorities. 

Frequent changes in name and function of organisations and publication 

series caused uncertainty and-doubts as to their application and 

validity. 

Many planners and designers preferred non-documentary forms of 

information such as people and projects. Books and journal articles 

were of limited value to practising planners and designers who often 

preferred to 'nut out' a problem rather than go through a laborious 

literature search only to find no ready-made answers. Bibliographies 

and computer printouts of references were of little use to the majority 

of respondents. 

'Information sharing' was regarded with some suspicion in that trade 

secrets, politically sensitive information, or evidence of professional 

incompetence might be used against one in the real (rather than the 

ideal) world. 

Educational courses of short duration, both at basic and advanced level, 

were desired by most respondents, particularly to develop skills needed 

for effective interprofessional team work,and to acquaint planners and 

designers with the latest ideas and knowledge on particular problems 

and techniques. 



'Information brokerage' was a concept unknown to all respondents. 

Nevertheless many felt that well qualified and unbiased people who 

could act as 'link' between members of planning teams and sources of 

available knowledge could save time and get better information on 
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which to base decisions. An information broker could promote evaluation 

studies and get feedback from health facility users on effectiveness 

of design-in-use. 

Generally there appeared to be both mistrust and lack of awareness in 

most respondents that much could be done to improve quality or 

accessibility of information, given personal,political and commerc1al 

attitudes in health facility provision which often seemed to come hefore 

professional and moral principles. 
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8 .6 DEVELOPMENT OF A FILING AND RETRIEVAL SYSTEM 

A problem which has preoccupied information specialists and designers 

over the last twenty years or so is how to arrange collections of 

information in offices and technical libraries so that it facilitates 

filing and retrieval (Calderhead 1972). Much information is generated 

in the course of planning, designing, constructing, commissioning 

and operating health facilities, but a large proportion of it is 

irretrievably lost because no common system exists by which 'other 

people' can gain access to it. The search for a common filing and 

retrieval system has been influenced by a number of factors, many of 

which conflict. Library orientated systems, for example, tend to be 

bibliographic in emphasis, ie they follow the form and subjects of the 

literature rather than the needs of information users. Design 

orientated information systems on the other hand tend to reflect plann

ing and construction processes and products, or the needs of cost 

analysis and control. In health facility planning the medical orienta

tion of hospitals and the social aspects of community health dictate the 

form of terminology and classification schemes used in indexing and in 

document organisation. 

The writer's involvement in this problem was generated by the need to 

organise document collections for research and education.These documents 

covered the whole spectrum of planning and design,·health services and 

facilities, and building products and equipment. No library system such as 

Dewey, UDC or Bliss provided appropriate concepts or structures, and the 

building design and planning systems such as SfB or CBC were orientated 

too much towards construction processes and building products. The 

clinically orientated systems such as MeSH and NLM classifications were 



deficient in the fields of planning and design. The choice therefore 

lay between 1) adapting or extending one of the existing systems, 
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2) merging two or more of the best existing systems, or 3) developing 

a system specially for the purpose. Attempts to extend, modify or 

merge systems, such as UDC, Bliss and SfB, proved to be unrewarding 

for the organisation of personal files, project data, office libraries, 

and research publications. The subsequent development of complex data 

classification and indexing systems, such as DIF and HIF, appeared to 

offer possibilities, but the time needed to analyse, code and index 

material using these methods was prohibitive. An ideal system would 

need to cover material as diverse as photographic slides, drawings, 

books, journal articles, project meeting records, teaching notes, and 

survey data. It should also avoid influencing the information users' 

way of thinking towards a predetermined solution, yet it needed to 

encourage innovative thought and enable knowledge on good solutions and 

mistakes to be quickly identified. 

Each of the four basic approaches to organisation of information was 

examined and a series of trials conducted on both small and large docu

ment collections. Hierarchical classification schemes such as UDC 

proved too rigid in their organisation and too complex in their coding 

systems, while the more flexible faceted systems. such as SfB were more 

adaptable to a variety of purposes. In more complex subject fields 

however the facet codes became unduly complex and prone to error. 

Systems using natural language in the form of keywords offered better 

prospects for reliable document identification. The exclusive use of 

authors and titles to identify documents was both simple and un-biased, 

but relatively unhelpful in retrieval by 'problem topic'. 
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It seemed therefore that a combination of natural language and a simple 

but flexible hierarchical structure based on facet analysis would offer 

possibilities. This was the approach adopted in the CIT. Unfortunately 

CIT is relatively tmhelpful in the field of health facility planning 

and design, and far more detailed than needed in areas such as building 

components, chemistry of materials, and engineering design. 

A system which offered a more useful array of topics at several levels 

of detail, and which reflected typical planning, building and operational 

concepts, appeared to be possible to develop. However it was likely to 

be difficult to persuade other people to use it. As the sharing of 

information between professions,and feedback from practice to theory, 

were also important needs to be answered, it was necessary to prove the 

system in use before it could be 'sold' as a workable proposition. It 

also had to be markedly and evidently better than any other systems 

already in use to make it worthwhile for people to make a change. 

The various experimental systems developed by the writer have been tried 

out on most kinds of documents and information used in planning and 

design of health facilities. Most have facilitated filing and retrieval 

on a wide range of topics and types of material. Nevertheless no one 

approach has emerged as obviously superior to all others. The outlines 

of some of the more useful approaches are described below and further 
d-8 

examples of each are included in appendix C. Some comments follow on 

their relative merits and defects. 

A classification system developed initially in the early 1960s for 

both the organisation and filing of documents and the recording of 

project information was based on alphabetical codes used mnemonically. 
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This Subject Filing Code (or SFC) system has been used continuously 

by the writer over a period of 15 years for filing books, reports, 

articles and drawings in a personal document collection, but which is 

also made available to students and other personal enquirers. The 

system uses two levels of subdivision represented by capital and lower 

case letters. Capital letters are consistent in meaning, whereas lower 

case letters are always related to a capital letter and imply a sub

category of the subject represented by the capital letter. 

Codes using Arabic numbers 1 to 12 are used to represent levels of 

size or application, while Roman numbers I to X are used for phases of 

planning. These codes/concepts can be used either independently or to 

amplify an alphabetical subject code. The basic tables are set out 

in appendix C~ 

The SFC system has proved relatively flexible and hospitable in use, 

and the mnemonic basis of the codes has saved time in looking up codes 

for filing and retrieval. The relatively short codes for compound 

subjects also saves time and helps to ensure accuracy. The labels on 

documents show the word form of the subject description as well as 

the code, the former being found more useful for visually identifying 

the required folder. 

A keyword indexing system was developed concurrently with the classifi

cation system described above for general application in indexing and 

document identification. This Subject Facet Descriptor (or SFD) system 

distinguished firstly between facets used to 'identify' documents or 

objects, and facets used to 'describe' the contents of documents or the 

nature of objects (see appendix C7 for details). 
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The SFD system was used in the compilation of a general bibliography 

on health facility planning and design which was indexed on edge 

punched cards. Titles, authors, publication details and keywords were 

recorded on the cards, and the notches round the edge corresponded to 

the concepts represented in each document. The bibliography was 

arranged alphabetically by authors and a keyword index was compiled 

using topics as the point of entry, each document being identified by 

the name of the author followed by the dat:e of publication, eg: 

ward evaluation 
Canter 1977 
Noble & Dixon 1978 

Each entry in the bibliography included the authors narne(s), full 

document title, and place and date of publication. The master index 

cards also recorded the publisher, source of information and local 

libraries where held. 

Another type of information system:developed by the ·writer was for 

index:i,ng photographic slides and which was based partly on the faceted 

systems described earlier. Initially an indexing system using 178 key

words was used whereby individual slides were given serial accession 

numbers which were punched into the keyword cards representing the 

various topics included in the slides. This method proved far too time 

consuming and was abandoned in favour of simple alphabetical abbrevia

tion codes for subjects which were used to arrange groups of slides in 

alphabetical order of codes. Slides were then arranged in serial number 

order within each subject group. A master index indicated which slide 

numbers were to be found under which subjects; a reversed index 

identified the slide numbers filed under each subject. Slides covering 

two or more subjects were therefore indexed under their respective 

subjects and their location identified by underlining the relevant 

subject code where they were filed. 
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This. system was essentially pragmatic and flexible if somewhat inconsis

tent, but it worked sufficiently well to be maintained in use over a ten 

year period and enabled a collection of well over 6000 slides used for 

lecturing to be filed and retrieved quickly. The coding system was 

subsequently superseded by subject headings arranged under broad 
8 

categories as below (see appendix C for details). 

1. Hospitals - generally, by location and name 
2. Information 
3. Planning and design 
4. Environment 
5. Building and engineering 
6. Equipment and furniture 
7. Building types (excluding health facilities) 
8. Health facilities 
9. Wards and patient spaces 

The evolution of the slide indexing system illustrates (in the writers' 

experience) the superiority of a method based on practical experiment 

and development rather than one which obeyed all the theoretical 

principles and rules, but which was wasteful in time and did not produce 

the results desired by the user. The latest version of the system was 

essentially experimental, but it reflected the nature of the actual 

subject matter rather than a hypothetical model. 
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CASE STUDIES Chapters 9 to 11 

The next three chapters report on some evaluation studies of health 

facility designs in use conducted by the writer between 1977 and 1980. 

The studies represent three levels in the health facility hierarchy:

whole hospitals, hospital departments (wards), and therapeutic 

equipment (posture seating). 

The aim in all three studies was to compare the effects of designs in 

use with the objectives of their planners and users. The findings were 

intended to provide a basis for further improvement in health facility 

design. 

9,0 



9 .1 

CHAPTER NINE 

THREE HOSPITAL DESIGNS COMPARED synopsis 

Following a brief introduction, each of the three hospital designs is 

described in tenns of building layout, methods of construction and ward 

design. . 

The survey methods used are then described together with details of 

the respondents and the means of selecting the sample for interview. 

The interview survey results are presented in terms of stated 

preferences, ratings for adequacy of specific design features, and 

features which respondents considered were the two most important in 

an ideal hospital. 

Statistical comparisons are made between the hospitals in tenns of 

capital and running costs, and numbers of staff in various categories. 

Floor areas of departments, and changes in the use of space in each 

hospital, are also compared. 

Records of accidents to patients and staff are presented next, 

together with comments on any design features which would appear to 

affect accident rates. Building shape, extent of interior and exterior 

space, and lighting characteristics, are then examined in relation to 

respondents' comments and ratings on aspects such as view and 

daylighting. 

Many respondents reported difficulties in finding the way in all three 

hospitals. This aspect is therefore investigated in some detail with . 
recommendations on means of reducing the problem. 

Finally the lessons learned from the evaluation survey are reviewed in 

terms of their value as inputs to hospital briefing and design. 



9.1 INTRODUCTION 

During a twelve month special studies program from June.1978 to May 

1979, the writer made a comparative 'design-in-use' evaluation survey 

bf three large new hospitals, one in Britain and two in Australia. 

9.2 

The purpose of the study was firstly to find out how the design of new 

hospital buildings appeared to affect their users~ their functions and 

their costs. 

Each of the three hospital designs surveyed represented different 

approaches to meeting similar objectives such as economy, adaptability, 

reliability and comfort. The design-in-use evaluation sought to 

compare how adequately each design had succeeded in meeting these 

'general' objectives as well as satisfying the ·specific requirements of 

each project. 

The second main purpose of the study was to develop simple methods of 

evaluating complex buildings based on opinion surveys of users, and on 

measurements of design and operational characteristics. The survey was 

therefore regarded more as a pilot study to explore the possibilities 

of whole hospital comparative evaluations than to obtain feedback on 

specific design aspects. Some aspects of design were however investi

gated in more detail, for example lighting, finding the way, 

adaptability and safety. 

A third purpose of the study related particularly to the hospital in 

Britain which was an innovatory design when it was planned in the mid 

1960s. The evaluation study was intended as a follow-up of the design 

in use nearly ten years after the first phase of building was completed. 



9.3 

9.2 DESCRIPTION OF THE THREE HOSPITAL DESIGNS 

Each of the three hospital designs which formed the subject of the 

comparative study adopted different approaches to 'deep planning'. 

All were airconditioned buildings with a relatively high proportion of 

their rooms being 'internal', ie with no windows for view, ventilation 

or daylight. This approach to hospital design has been criticised as 

inhuman by many people, particularly in Britain and in Australia, yet 

in the USA it is regarded as relatively 'normal'. The effects of 

internal environment on hospital users was therefore an important aspect 

of the study. 

Hospital A was a low compact rectangular shape on four floors; hospital · B 

was a ten floor tower on a two storey podium; while hospital C was 

fairly compact but varied in height from two to seven floors and was 

situated on the side of a hill. 

Fig.9.1 Hospital A, general view 
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Fig.9.2 Hospital B, general view 

c.·. 

Fig.9.3 Hospital C, general view 



Each of the three building designs approached ward layout, traffic 

circulation, and provision for growth and change in different ways. 

9.5 

Hospital A had 300 beds on two main floors in 33 bed ward units. Wards 

were arranged outside the main hospital street which enclosed other 

departments in the central area of each floor. 
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Traffic circulation in hospital A was mainly horizontal, each of the 

. four floors being served by three passenger/bed lifts, an escalator, 

a good hoist and two refuse chutes. 
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Eac4 standard ward unit in hospital A had six five bed rooms (or 

alternatively five six bed rooms and a large day room) and three single 

rooms with ensuite toilets. Toilets for multi-bed rooms were across the 

corridor. Each ward unit could expand·or contract by adding or subtract

ing rooms at each end. 
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Fig.9.5 Hospital A, second floor layout (part) 



Growth was provided for at hospital A by allowing for an additionai 

floor to be added onto the existing four floors, and by horizontal 

extension of one 64 ft (19.Sm) bay along two of its four sides. 

extr~ . . . 
_floor l r;- engineering shafts ~ 

.r-~--n------court-:Jt=.1 . . 
r---- :tc= ~ --..::.:;i I iF--c ,----, .. ~engrneenng 
I § C _ "":':::':: --;,,, 0 • -;,µsub.floors 

I· §l~ t:l td 
.-.J:er-:1t1w - •• .c •~ w_...~,_,,.., :r::i f). _ _,_,.__ ____ _ 

< ) 
eNtrq, ba.;, 

Fig.9.6 Hospital A, cross section 

9.7 

Adaptability was catered for in hospital A by long span beams which 

provided large unobstructed floor areas, all engineering services being 

distributed through four large vertical shafts linking deep service 

sub-floors between the main floor levels. 
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The main ward block of hospital B had double corridor wards with 72 beds 

on each of the main ward floors arranged in four units of 18 beds. There 

were also single corridor ward units in the low block, each of which 

contained 34 beds. 

Fig.9.8 
Hospital B 
general layout 
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At hospital B the 11 storey tower block was served by six passenger/bed 

lifts, two goods hoists, a dumb-waiter, two chutes and a pneumatic tube 

system. The two storey block alongside the main ward block had two 

general purpose lifts, one at each end of the 'E' shaped building. 
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Each general ward floor in the main block of hospital B had four standard 

eighteen bed ward units, each of which contained two single bed rooms, 

four two bed rooms and two four bed rooms, all with ensuite toilets. 

fS be.,Cs 

Fig.9.9 Hospital B 
upper floor ward. 
layout 

Each standard ward unit in the low block of hospital B had 34 beds in five 

six bed rooms and four single ·rooms all with ensuite toilets. 
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In hospital B growth was originally provided for by leaving space for 

three additional tower blocks, one for laboratories, one for medical 

school facilities, and one for additional ward accommodation. In the 

event only the laboratory block (under construction at the time of the 

survey) is likely to be built in the foreseeable future. 
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Change was provided for by a regular structural grid approximately 23 ft 

square, engineering services being distributed through nwnerous vertical 

shafts and ducts and above false ceilings. 
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Fig.9.12 Hospital B 
structural details 
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In hospital C the wards were in a double corridor layout, each standard 

acute unit containing 28 beds. Three 28 bed acute ward units and a 16 

bed high dependency unit made up a standard 'T' shape ward floor unit of 

100 beds. r --
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Fig.9.13 Hospital C, 
general layout 
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Hospital Chad 17 lifts serving seven levels of accommodation although 

most traffic circulation was horizontal. 
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Each standard ward unit in hospital Chad 28 beds in five four bed rooms 

and eight single rooms, all with ensuite toilets. The 16 bed high 

dependency ward had three four bed rooms and four single rooms. A shared 

area in the centre of the 'T' shaped ward floor linked the four units. 

... 
i 0 D " D Q 

ID 
I 

I 
i 

r 
a 

D 

BUILDING 'G' LEVEL 5 & 6 

Fig.9.14 

N-{B 

Hospital C, 
upper floor layout 
general wards 

I I 
D 



Hospital C was planned for phased horizontal extension following a 

predetermined grid-iron pattern. 

9.13 

Internal change was provided for by regular spacing of columns and 

service ducts in the various kinds of building, each of which housed a 

limited variety of department types. 
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Fig.9.16 Hospital C, structural layout 



The original idea for the shape of hospital A grew out of discussions 

between a mnnber of hospital architects, engineers. and administrators 

who had experience of designing or using various types of hospital 

buildings. The shape of hospital B rep3:esented a 'deterministic' 

approach to hospital planning which was both more restrictive in 

functional terms, and more monumental in visual terms than either of 

hospitals A or C_. While hospital A represented the 'universal space' 

approach to provision for change, hospital C represented the 'multi

strategy' approach which, although more restrictive functionally, was 

less complex in terms of structural design and methods of engineering 

services distribution. 

9.14 

The three hospitals therefore differed from each other in a variety of 

ways which may have affected both objective and subjective measures of 

value. The main design features of each hospital are summarised below~ 

Table 9.1 Main design features 
Hospital 

Feature A B C 

Completion date 1969-74 1972-73 1975-78 

age when surveyed 4 to 9 yrs. 6 to 7 yrs. 1 to 4 yrs. 

Building shape: monoblock tower & podi urn double courtyard 

height medium high & low low & medium 

compactness very compact extended medium 

cohesiveness very cohesive fragmented medium 

Overall floor area,000m2 62 52 102* 

Beds provided (approx) 760 630 SOO 

Area/bed m2 (overall) 82 83 204 

Area/bed m2 (in wards) 24 33 31.5 

* included 12.5 allocated to teaching & research 



All three hospitals contained a full range of clinical and supporting 

services, al though hospital C contained additional teach_ing and 

research facilities making direct cost comparisons invalid. 
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Site conditions and methods of construction differed in all three 

examples: hospital A being built in four consecutive phases on a 

congested urban site; hospital B being built in two roughly concurrent 

phases on a large flat open site; and hospital C being built in five or 

six overlapping phases on a large bu~ steeply sloping site with 

difficult ground conditions. 

All three hospitals were fully aircondi tioned in the main clinical 

areas, although hospital B contained some naturally ventilated ward 

accommodation. Climatic conditions varied considerably between the 

localities of all three hospitals, although all hospitals required 

both heating and cooling at different seasons. 

The standard of finishes and materials used in construction was generally 

better in the two Australian hospitals than in the British hospital 

which had been designed to provide a high degree of spatial flexibility 

lacking in hospital B, and only partially present in hospital C. 

The form of constrµction of hospital A was designed to provide for easy 

accessibility for installation and maintenance of engineering services 

which added to the cost of the long-span pre-cast concrete and steel 

frame structure. Hospitals Band C were built in in-situ reinforced 

concrete with relatively short spans and conventional beam and slab 

floors. This had the effect of reducing structural costs compared with 

Hospital A, but added to the difficulty of engineering maintenance .and 

installation. 



9. 3 SURVEY METHODS AND RESPONDENTS 

The specific purposes of the design-in-use survey were: 

1. to see how the original design objectives had been 

realised in practice, 

2. to develop methods of comparing hospital designs 

in use, 

3. to study the extent of changes in the use of space 

in the buildings since construction, 

4. to determine how the buildings compared, in the 

opinions of their users, with two other hospitals 

of radically different design, 
I 

5. to study the general effects of building environment 

upon users, 

6. to explore effects of ward design on feelings about 

supervision and privacy in nursing care. 

Four approaches were used in the survey: 

1. checking current uses of each room in comparison 

with 'as built' floor layout drawings, 

2. unstructured interviews with hospital staff, 

3. reference to publications, statistics and reports 

on design, use and costs of the hospitals, 

4. structured interviews with patients, staff and 

visitors regarding their opinions of the hospital 

design. 
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The interview survey method was developed from two other previous 

evaluation studies of hospital ward design by Sears & Auld (1976),and 

by Noble & Dixon (1977) (see chapter 6). 

In each of the three hospitals approximately eighty users were 

interviewed using a standard questionnaire (see appendix E6.J. Details 

of respondents' environment were noted together with personal 



particulars such as their age, occupation, sex, previous hospital 

experience, educational background,and 'interests'. Each respondent 

was asked to nominate any design features they particularly liked or 

disliked in the hospital at each of four levels: the hospital 

generally, their department, their room, and 'equipment'. General 

comments on hospital design were also invited and in some instances 

were liven in considerable detail. 

9 .17 

'League tables' were compiled of the most frequently cited 'likes' and 

dislikes' in each ~ospital at each level, both for selected groups of 

respondents (such as female staff), and for special departments and 

types of rooms, such as 'wards' or 'bedrooms'·. 

The second part of the questionnaire asked respondents to give 

adequacy ratings at one or more levels for up to 22 listed design 

features. A rating of 4 was given for 'very adequate', 3 for 'adequate', 

1 for 'inadequate' and O for very inadequate'. To simplify analysis 

a median score of 2 was given for 'don't knows'. In calculating 

percentages an equal number of 'adequates' and 'inadequates' would thus 

score 44 out of 88, or 50%,which represents 'just adequate'. 

The range of features finally selected for adequacy rating in the 

survey was reduced from a short list of about 30 'possibles' which could 

apply selectively to the hospital exterior, the hospital interior,a 

department, a room or workspace, and a selected item of equipment. In 

the event, after initial trials, only the three middle 'levels' were 

used. In all up to 81 items could be answered for the value rated 

questions, but with the reduced number of levels this was brought down 

to 65; 22 for 'hospital generally' and for 'respondent's department', 

and 21 for 'room/workspace'. 
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In deciding the range of features for user evaluation.the aim was to 

select words which described characteristics which would have similar 

meanings to all respondents. The words also had to span a comprehensive 

range of design features in the three different hospital environments at 

each of the five levels originally intended for evaluation. The features 

were grouped to give a continuous sequence for each level in turn,but 

otherwise they were arranged in alphabetical order (see sarnp~e question~ 

naire at appendix E6). In selecting the final list of 22 topics a compari

son was made between the user evaluation questionnaires developed by 
I 

Ronco (1971), Sears & Auld (1976) and Noble & Dixon (1977). The evaluation 

topics used by these three authors and by the writer are compared in 

appendix E! 

A last request to each respondent was to nominate two out of the 22 

listed features as being 'most important' in an ideal hospital at each 

level which had been rated for adequacy. 

Due to the limited amount of time and resources available for conducting 

the writer's surveys, for analysing results,·and for writing up the 

findings, the decision was made to limit the survey questionnaire to 

two sides of an A4 sheet, and to aim at 20 minutes for its completion 

by respondents or interviewer. Simplicity and clarity were essential 

in case questionnaires were to be completed by respondents, but they 

also had to be suitable for filling in quickly and accurately by the 

interviewer while conducting the interviews. In the event virtually all 

responses were collected by interview, about 90% by the writer, the 

remaining 10% by an experienced assistant interviewer. The time 

required for each interview ranged from 15 to 45 minutes. 
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In analysing the results comparisons were made between rank orders of 

'adequacy' ratings given for all features for each hospital at all three 

levels,and the corresponding rank orders for 'importancei. Features 

rated high in importance but low in adequacy were thus identified as 

being particularly in need of improvement. Features placed high in order 

of adequacy and high in importance could be regarded as good examples to 

follow. It was not considered feasible to 'weight' adequacy ratings 

according to importance without a more precise means of measuring 

respondents' attitudes. 

Initially it was proposed to select about 100 respondents in each 

hospital to give a proportional representation of the different types 

of staff and patients 1n residence'. The aim was also to select a 

random sample so as to avoid undue bias due to respondents' occupation, 

age group,or level of education. 

In the event it was not possible to take a random sample of patients 

using names or location as the basis for selection, firstly because 

patients could not 'officially' be identified by name (for reason of 

confidentiality), and secondly because many patients were unable to 

respond due to illness, language difficulty or ward routines. Inpatients 

were therefore mainly nominated by the ward sisters, or were invited to 

respond by the interviewer in those areas where the ward sisters 

allowed this approach. Outpatients and visitors were selected as 

opportunities arose in clinic, ward and canteen areas, and to make up 

a quota of appropriate respondent categories. 

Staff were selected to give a representative cross section by seniority 

level, occupation, type of department where employed, and age group. 

Consideration was given to random sampling by selection from a list of 
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naipes, but this was ruled out due to problems of ensuring staff avail

ability at suitable times for interview, and so as not tq interrupt 

their work routines. Staff were instead selected by nomination by the 

department head or deputy, who in many cases was also interviewed. 

In the event the distribution of respondents gave a reasonably adequate 

cross section of occupational and age categories as shown in tables 9.2 

to 9. 4. 

Table 9.2 Numbers ~f staff,beds & respondents in each hospital 

Hospital 
Category A B C 

Full time staff (equivalent) 2124 1150 1885* 

Beds in use at time of survey (approx) 700 · 370 370 

Respondents: all 80 89 82 

staff so 57 60 

patients/visitors 30 32 22 

Ratio :eatients 0.60 0.56 0.35 staff 

Ratio beds 0.32 0.32 0.20 staff 

* excluding students and teaching staff. 

Table 9.3 Occupational distribution of respondents as percentage of 

number of full time staff in each hospital 

Hospital 
Occupational category A B C 

% % % 
Administrative 4.0 5.0 4.3 

Medical 3.5 10.0 2.5 

Nursing 2.0 3.8 2.6 

Technical 6.8 6.2 6.9 

Other 1. 3 4.6 1.8 

All staff categories 2.4 5.0 3.2 

Patients & visitors 1.4 2.8 1.2 --
All respondent categories 3.8 7.7 4.4 
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Table 9.4 Percentage of respondents by age group 

Hospital 
Age group A B C 

% '1, % 
under 20 0 6.7 3.7 

20 - 39 48.8 48.3 64.6 

40 - 59 41.3 33.7 25.6 

60+ 10.0 11.2 6.1 
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9. 4 INTERVIEW SURVEY RESULTS 

Likes and dislikes 

Almost all respondents mentioned at least one or two things they 

particularly liked or disliked in the hospitals generally, or in their 

own room or department. The following tables show the number of likes 

and dislikes mentioned ten times or more in at least one of the three 

hospitals. The features are arranged in descending order of frequency 

of 'times mentioned' in any one of the hospitals (highest value 

underlined): 

Table 9.5 Features liked most Hospital 
A B C 

liked generally 9 21 10 

ensuite toilets in wards 2 20 16 

6 bed rooms (cf open wards) 

4 bed rooms 

20 NA* NA 

colours, decor, brightness 

courtyards 

spaciousness, open 

new, modern 

relationship between departments 

carpets 

gardens, trees, grass, surroundings 

ward layout 

entrance foyer . 

view from bedrooms 

cleanliness, clean looking 

hi/lo beds 

equipment generally 

single bedrooms 

NA 18 -
6 5 

3 NA 

15 13 

13 11 

ll 6 

5 NA 

2 2 

5 12 

12 -
8 9 

10 5 -
10 5 

10 3 

2 4 

*Most wards in hospital B had mainly four or two bed rooms. 

There were also some six bedded rooms in wards for longer stay 

patients. 

18 

17 

16 

8 

6 

7 

13 

13 

9 

3 

11 

5 

3 

3 

10 



Table 9.6 Features liked least 

Features 

finding the way 

excessive walking between departments 

cramped department 

airconditioning hot/cold/variable 

noise in wards 

parking arrangements 

cramped workspace, lack of space 

no outside access from wards/depts 

noise generally 

poor supervision in wards 

bed head lighting in wards 

lack of view from internal rooms 

airconditioning smells/stuffy 

wasted space 

drab, lacked colour, boring 

small bedrooms (prefer open ward) 

departments too accessible to public 

lift size/waiting time 

stains on carpets 

poor department location 

lighting too glaring 

can't open windows 

equipment inconvenient/unsuitable 

poor department layout 

single bed rooms remote from n.stn. 

obstruction to view (pathology block) 

Hospital 
A B 

10 13 

13 22 

6 8 

21 19 

2 22 

4 13 

12 20 

1 19 

5 17 

7 16 

16 

15 15 

12 .7 

15 5 

14 13 

13 12 

4 

7 

12 

11 

10 

5 

NA 

8 

13 

NA 

12 

11 

11 

10 

10 

10 

C 

34 

34 

26 

22 

8 

21 

13 

2 

11 

10 

11 

13 

15 

7 

5 

3 

13 

3 

13 

11 

3 

9 

6 

11 

NA 

9. 23 
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The analysis of respondents' likes and dislikes was somewhat tedious 

owing to the variable wording used by respondents to ~xpress their 

views on particular features. The degree of understanding it gave of 

users' views on hospital environments nevertheless made this task 

well worthwhile. The highlighting of well-liked features such as 

en~suite toilets in wards in hospitals Band C, and the attention to 

colour design in hospital C, tallied well with design differences 

between the three hospitals concerned. 

Even more revealing were frequently mentioned 'dislikes', such as 

'finding the way' in hospital C, which werecorroborated by adequacy 

ratings given for the 22 listed features in the second part of the 

interview (see below). A few features such as finding the way, 

artificial lighting and noise, which rated poorly in both the 

'dislikes' section of the questionnaire and in the adequacy ratings, 

were analysed further for reasons for dislike. Staff and patients' 

responses were also differentiated. 

Examples of analyses of reasons for likes and dislikes regarding 

lighting and noise in hospital Care tabulated below. Ideally a 

larger number of responses would be needed to indicate clearly the 

nature and degree of the problem, but the identification of 'glare' 

as a problem by six staff, and of 'disturbance at night' by five 

patients, suggests that there is a need to investigate these aspects 

in more detail (see section 8 of this chapter). 



Table 9.7 Reasons for likes and dislikes in Hospital C 

Lighting (Hospital C) 

Reasons given 

dislike: glare 

like: 

disturbance at night 

inaccessible controls 

not adjustable 

affects eyes 

unspecified 

poor in workspace 

too even 

too bright at night 

generally 

artificial light in workspace 

daylight in workspace 

daylight in dept. generally 

in wards generally 

in bed room generally 

Noise (Hospital C) 

Reasons given 

dislike: noise in dept. generally 

wards noisy at night 

noise in workspace 

noisy equipment 

noise of other patients in 
bed rooms 

noise disturbance generally 

airconditioning noise 

noise from ward kitchens 

'musac' 

like: quietness in hospital generally 

in wards generally 

in workspace 

'rnusac' 

staff patients 

6 2 

2 5 

2 4 

0 4 

4 0 

4 0 

3 0 

0 1 

1 0 

3 

3 

2 

2 

1 

0 

staff 

9 

5 

7 

5 

0 

1 

2 

1 

0 

5 

2 

3 

2 

1 

0 

0 

0 

0 

1 

patients 

2 

3 

0 

1 

3 

2 

1 

0 

1 

1 

2 

0 

0 

9,25 

all 
respondents 

8 

7 

6 

4 

4 

4 

3 

1 

1 

4 

3 

2 

2 

1 

1 

all 
respondents 

11 

8 

7 

6 

3 

3 

3 

1 

1 

6 

4 

3 

2 
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Adequacy ratings 

The following table gives the overall rank order.of respondents' 
-

adequacy ratings for all 22 features for 'interior in all three hospitals 

compared with the rank orders in each hospital. 

Table 9.8 Rank orders of adequacy of hospital 'interior' 
Hospital 

Feature all three A (N=37) B (N=39) C (N=53) 

cleanliness 1 6 1 

spaciousness 2 1 3 

tidiness 3 2 2 

safety 4 5 4 

sociability 5 11 8 

quietness 6 3 16 

view 7 7 5 

surface finishes 8 14 9 

reliability 9 16 6 

privacy 10 13 13 

adaptability 11 4 18 

artificial lighting 12 15 7 

stimulation 13 12 15 

convenience 14 8 11 

daylight 15 17 10 

colour 16 18 21 

supervision 17 9 12 

homeliness 18 19 19 

finding the way 19 10 17 

ventilation 20 20 14 

temperature 21 21 20 

security 22 22 22 

*rank order determined from percentage mean scores for all three 

hospitals 

N = no. of respondents in each hospital voting for 'interior' 

1 

5 

2 

10 

6 

4 

16 

7= 

14 

9 

13 

15 

7= 

17 

11= 

3 

18 

11= 

20 

19 

21 

22 
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The rank order of adequacy of design features highlights those features 

which were considered markedly better or worse than the norm. It says 

little however about opinions on degree of adequacy. The percentage 

adequacy ratings from which the rank orders were derived are therefore 

shown below for all 22 listed design features in the three hospital 

interiors (highest and lowest rated features underlined). 

Table 9.9 Percentage adequacy ratings for 'hospital interior' 

Features (in listed order Hospital 
on questionnaire) A B C 

A- finding the way 63 57 42 

1:, stimulation 61 57 76 

c. cleanliness 70 86 86 

d colour 51 53 82 

e homeliness 49 SS 72 

f tidiness 72 80 82 

,j adaptability 70 56 72 

h.. convenience 64 66 66 

,· quietness 70 57 78 

j reliability 57 70 72 

/:. safety 70 74 75 

l security 36 52 40 -
m artificial light 57 70 71 

h daylight 53 68 72 

o privacy 60 63 75 

/> soci abi 1i ty 62 70 77 

,- spaciousness 83 75 77 

r supervision 63 63 63 

5 surface finishes 59 68 76 

t temperature 45 53 41 

u. ventilation 47 59 51 

"view 65 72 70 

The three lowest rated features for adequacy were 'security' in hospitals 

A & C, and 'temperature' and 'finding the way' in hospital C. 

'Cleanliness' was rated the most adequate feature in hospitals B & C 

followed by 'spaciousness' in hospital A. 
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Expressing adequacy ratings in the form of bar charts for each hospital 

gives a profile of respondent opinion on overall adequacy ,and on particular 

features: 

/00 
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·% 
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adequate 

more than 
adequate 

SO--t-----:---:--:-:----::---.,...-----:-------------~f--,i. b C: ,:;t I! f fj k I, .j J< l h1 .. 0 p .,. I.St'( V 

just 
adequate 

loo 

% 
rating 

7.r 

so a 

Fig.9.17 

,. 

feature code 

Hospital C 

" ,t; d {I f ~ ,. 
&. J I< 

feature code 

'Adequacy profiles' for 

... ., 
0 ~ .,. r .s 

each hospital 

more than 
adequate 

just 
adequate 



9.29 

Percentage rating levels for adequacy in each hospital were compared with 

respondents' age group, sex, occupational group and educational status. 

Higher adequacy ratings tended to be given by patients rather than by 

staff (see table 9.10). Sex, age and educational status appeared not to 

influence respondents' adequacy rating levels. The respective data for 

hospital A,for example,are given below for 61 respondents who provided 

adequacy ratings (tables 9.10, 9.11 and 9.12). 

Table 9.10 Comparison between staff and patients' mean percentage 

ratings for each hospital. 

Hospital 
Grou:e A B C 

Staff 54.6 (N=39) 62.1 (N=39) 65.7 (N=48) 

Patients 67.9 (N=22) 72.1 (N=17) 68.2 (N=l9) 

Table 9.11 Mean percentage adequacy ratings (all levels) by sex 

Sex mean 'lo rating (Hos:eital A) 

Male 61. 7 N = 14 (23%) 

Female 58.8 N = 47 (77%) 

Both sexes 59.3 61 

Table 9.12 Mean percentage adequacy ratings (all levels) by age group 

Age groue mean% rating (Hospital A) 

20 - 39 60.8 N = 30 (49%) 

40 - 64 56.2 N = 28 (46%) 

65+ 74.7 N = 3 ( 5%) 

All groups 59.3 61 

Table 9.13 Mean percentage adequacy ratings (all levels) by education 

level 

Education level mean% rating (Hospital A) 

Primary/secondary only 57.7 N = 27 (44%) 

Secondary/technical 60.5 N = 23 (38%) 

Tertiary/professional 61.4 N = 11 (18%) 

All groups 59.3 61 



9.3 0 

Importance ratings 

The rank order of the two most important design features as 

voted for by respondents is given in the following table. All levels 

of the hospitals for which respondents gave adequacy ratings are 

included. 

Table 9.14 Rank order of importance (all levels) 

Hospital 
Feature all three A B C 

cleanliness 1 1 1 15 

safety 2 2 5:::: 2:::: 

convenience 3 13:::: 7 1 

supervision 4 4 3:::: 4 

finding the way 5 3 2 8:::: 

adaptability 6 7 3:::: S== 

security 7 5 5:::: 8:::: 

spaciousness 8 20 10:::: 2:::: 

stimulation 9 9:::: 8 10:::: 

quietness 10 15 9 7 

privacy 11 18:::: 10:::: 5 

temperature 12 9:::: 10:::: 10:::: 

reliabi 1i ty 13 8 13:::: 18:::: 

colour 14 9= 13= 20 

homeliness 15= 6 20 16= 

ventilation 15= 12 16 16= 

sociability 17 13= 19 13 

view 18 22= 15 12 

daylight 19 18:::: 17= 14 

artificial light 20 16= 21 18= 

tidiness 21 16= 17= 21 

surface finishes 22 21= 22 22 
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Comparing the overall rank order of adequacy ratings with the voted 

order of importance for the 22 listed features highligh~s those features 

which were considered generally to be markedly worse than the ideal in 

all three hospitals combined. 

Table 9.15 

Features 
(in listed 

Gomparative order of adequacy and importance (all levels) 
f h o. I l rh t-eG vi os pit,:i I .s 

difference 
order) adequacy importance importance - adequacy 

finding the way 19 5 --14 

stimulation 13 9 - 4 

cleanliness 1 1 0 

colour 16 14 - 2 

homeliness 18 15 - 2.5 

tidiness 3 21 +18 

adaptability 11 6 - 5 

convenience 14 3 -11 

quietness 6 10 + 4 

reliability 9 13 + 4 

safety 4 2 - 2 

security 22 7 -15 

artificial light 12 20 + 8 

daylight 15 19 + 4 

privacy 10 11 + 1 

sociability 5 17 +12 

spaciousness 2 8 + 6 

supervision 17 4 -13 

surface finishes 8 22 +14 

temperature 21 12 - 9 

ventilation 20 15.5 - 4,5 

view 7 18 +11 

'security~ 'finding the I d I • • I h h way an supervision were t et ree features which 

most respondents felt were well below their expectations in the three 

hospitals surveyed. 'Tidiness', 'surface finishes' and 'sociability' were, 

however,ranked markedly better in order of adequacy than in order of 

importance. 
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9.5 COST AND STAFFING COMPARISONS 

Cost analyses of buildings constructed at about the same time show how 

differences in detail design affect both the proportional and actual 

costs of the various building elements. Although these data are widely 

used in building cost planning there is often inadequate feedback to 

designers on maintenance or running cost consequences. Decisions on 

amounts to spend on, say, superstructure compared to engineering 

services may be influenced by considerations having little relevance to 

longer term operating costs. 

In the comparative evaluation of the three hospitals an attempt was 

made to obtain detailed construction costs analyses of each hospital 

as a whole, as well as for each phase or type of building included. 

This task was relatively easy for hospitals Band Casa detailed 

comparative cost analysis had been carried out on both hospitals for 

the Australian Hospitals and Health Services Commission in 1975 by 

Rider Hunt & Partners, Quantity Surveyors. Equivalent information was 

not readily obtainable for hospital A,although the quantity surveyors 

responsible for the project provided detailed cost data for the first 

two phases of construction, and overall costs for the completed 

hospital at 1977 valuations. 

Precise cost and area comparisons between the British and Australian 

hospitals could not be made due to differences in methods of 

categorizing building elements and departments. The British hospital 

costs were converted to equivalent Australian prices taking into account 

exchange rates at the times of construction, differences in average 

materials and labour costs, and levels of average wages in each country. 

Comparative costs for structural frame and floors are shown below. 



Table 9.16 
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Percentages of net building cost* for structural elements 

Hospital 
Building element A B C 

frame 8,9 1.2 2.1 

upper floor 9.3 6.1 13.3 

total frame and 18.2 7.3 15.4 
upper floors 

*net building cost= construction costs exluding 
fees, external works and equipment 

A comparison between percentage costs for main groups of building 

elements in the main ward block (or its equivalent) in each hospital 

shows that a considerably larger proportion of costs was expended on 

engineering services in hospital A, and considerably less was spent 

on. its finishes and fittings compared with both hospitals Band C. 

Table 9.17 Percentages of net building cost : 'building and services' 
Hospital 

A B C 
Element group phases 1 & 2 blocks 1 & 2 ward block 

substructure 3.21 2.6} 3.8 l 34.8 34.3 42.8 
superstructure 31.6 31. 7 39.0 

finishes 4.61 11.1 l 9.2 } 8.1 20.6 15 .6 
fittings 3.5 9.5 6:4 

building 43.9 54.9 58.4 

services 57 .1 45 .1 41.6 

net building cost 100 100 100 

G 

The lower percentage cost of 'finishes' 111 hospital A is reflected in 

the lower adequacy rating for 'surface f I II t shes' in the hospital interior • 

Fig. 9.18 
Percentage cost of finishes 
related to adequcy rating 
for 'surface finishes' in 
hospital A. 
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A more detailed comparison between selected building elements in each 

hospital shows similar variations in percentage costs which reflect 

the types of structure, services and materials used. 

Table 9 .18 Percentage of net building cost : selected 

Element 

external walls 

windows 

internal walls 

floor finishes 

mechanical services 
incl. airconditioning 

transportation 
(lifts etc) 

A 
phases 1 & 2 

3.7 

0.2 

4.4 

2.4 

37.4 

2.5 

Hospital 
B 

blocks 1 & 2 

5.7 

1.6 

6.7 

3.4 

9.9 

4.0 

elements 

C 
'ward block G' 

3.2 

2.6 

5.9 

2.1 

15.2 

4.5 

The total construction costs of each hospital were obtained as 

accurately as possible on a comparable basis from the cost analyses. 

The following table shows approximate overall costs related to 

nominal bed capacity and to total floor areas for each hospital. 

Table 9.19 Overall cost comparisons 
Hospital (and year of completion) 

Feature A (69/74) B (72/73) C (75/78) 

total building cost £8.7 
(approximate) ($45m) (a) (b) $36m (b) $47m (b) 

planned bed capacity 
(approximate) 760 630 SOO 

notional cost per bed $59,000 $57,000 $94,000 

total floor area 62,000m2 52,000rn2 1oz,000m2 

cost/m2 $730 $692 $460 

a) approximate costs based on conversion factor of 5.152, derived from: 

1) average exchange rate in 1972 il = A$2.00 
2) building cost differential UK to Australia 1975, 1:1.6 
3) rise in building costs 1972 to 1975 x 1.61 

(Sources: Reserve Bank of Australia 
International Labour Organisation Yearbook, 1978 
United Nations Yearbook of Construction Statistics,1967-76 
Australian Bureau of Statistics, Building Statistics 
Australian National Accounts No.46, 1977) 

b) all building costs adjusted to 1975 values. 
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Capital cost per bed for the whole hospital does not accurately reflect 

the different construction or space standards in wards,. nor the nwnber 

of beds in each ward unit. The following table therefore shows how the 

three hospitals compare for space per bed in ward accommodation. 

Table 9.20 Capital cost & area comparisons 
Hospital 

feature A B C 

area per bed for whole hospital 82m2 83m2 204m2 

nwnber of beds per standard ward unit 33 36 28 

area per ward unit 792m2 1200m2 881m2 

area per bed in ward units 24m2 33m2 31.Sm2 

Running cost data for the three hospitals were obtained from the 

hospital accounts departments but were difficult to compare due to the 

different categories used for expenditure items in British and 

Australian hospitals. 

Table 9.21 Total costs per bed day in each hospital in 1976/77 

and 1977 /7~ 

Financial year 
76/77 77/78 

Hospital A 

Hospital B 

Hospital C 

£36. 56 

$145 

$155 

~9.7 ($120 equiv. approx.*) 

$168 

$209 

* The equivalent cost per bed day for hospital A is based on an 
exchange rate of A$1. 54=£ 1 and an average cost differential 
between Australia and Britain of 1. 98 : 1 in 1977. 

(Sources: Reserve Bank of Australia 
International Labour Organisation Yearbook) 
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Running costs of·some other hospitals in Britain were also obtained for 

comparison with hospital·A. 

Table 9.22 Running cost comparisons (other hospitals. in Britain) 

cost/inpatient 
day 1977/78 

Hospital A new 770 bed general acute £39. 71 

Hospital D new 400 bed general acute £35. 78 

Hospital E old 600 bed general and special £45 .33 

Hospital F new SOO bed general acute £36 .20 

(Source: Greenwich and Bexley Area Health Authority, Accounts Dept.) 

Percentage running costs for hospital A were compared with another 

large new hospital built nearby at about the same time (hospital D ). 

The following expenditure categories,including staff salaries,were used. 

Table 9.23 Percentages of total running costs (hospitals A & D) 

Expenditure category 

maintenance 

engineering 

building 

energy and utility 

catering 

domestic and cleaning 

other general services 

patient care 

medical and paramedical 
services 

hospital A 
1976/77 1977/78 

7.06 5. 36* 

2 .11 1.91 

2. 71 5.44 

11.84 11.28* 

11.65 10.95 

15.32 15.89 

43.65 45.15 

5.66 ·4.00 

hospital D 
1976/77 1977/78 

3.82 4.08 

1.2 1.54 

4.26 4.36 

7.69 7.99 

11.30 11.54 

17 .11 18.11 

50.51 48.13 

4.11 4.28 

*TI1e higher percentage engineering maintenance costs in hospital A are 

attributed to airconditioning and more complex engineering services 

generally. The higher catering costs are due to the three floor 

kitchens in hospital A. Other costs are fairly closely related. 



Running costs for hospitals Band C were set out in a directly 

comparable form to each other and are given below as p~rcentages of 

1977-78 costs excluding salaries: 

Table 9.24 Running cost percentages (hospitals B & C) 

Expenditure i tern 

food 

energy 

maintenance 

supplies (m & s) 

domestic 

administration 

B 
Hospital 

9.96% 

11. 32 

5.69 

36.35 

29.52 

9.17 

*includes renovations and replacements. 

C 

8.59% 

6. 75 

10.25* 

47.26 

10.95 

15 .38 

Staff salary percentage costs were obtained for hospitals Band C, 

but detailed analyses by staff categories was obtainable only for 

hospital C and are therefore not included here. 

Table 9.25 

Category 

Salary percentage costs (hospitals B & C) 

all staff salaries as 
percentage of total 
running costs 

nursing salaries as 
percentage of all salaries 

B 
Hospital 

73.85% 

48% 

C 

75% approx 

36% 

9.37 

Comparing nursing costs between hospitals is relatively meaningless 

without more detailed data for analysis. The very different distribu

tion of building and engineering costs between the three hospitals is 

however reflected in the appearance and standard of materials used, 

and in engineering services provision. 
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Staffing and bed occupancy statistics were obtained for each hospital,. 

but owing to different means of classification the staffing figures are 

not directly comparable. 

Table 9.26 Staffing statistics 

Hospital (and year) 
Staff category A(77) B(77 /78) C(77 /78) 

medical 87 

trained nurses 369} 
trainee nurses 204 

technical/professional 188 

administrative/clerical 175 

ward orderlies 180 

domestic 282 

catering 234 

porters 120 

cooks 86 

TOTAL 2125 

773 

73 200 

545 

214 

201 

- (1) 

133(2) 

NA 

- (1) 

NA 

1166 

760 

263 

209 

-(1) 

} 
62 

1877 

NOTES: (1) included in nursing and/or domestic 

384 

(2) includes 'auxiliary~, but excludes contract cleaning staff. 
NA = not available as separate item 
(Sources: Hospital personnel departments) 

Table 9.27 . Bed occupancy statistics 

Hospital (and year) 
Item A(77) 

occupied beds 102(a)· 

daily average occupied beds 555(b) 

occupancy percentage 79% 

admissions (15,414)(c) 

average length of stay 13.15 (d) 

(a) available beds, daily average 
(b) occupied beds, daily average 

B(77/78) C(77/78) 

360 369 

290 270 

80% 73% 

14,224 17,107 

7.26 5.76 

(c) discharges and deaths (no figures given for admissions on SH3) 
(d) due to high proportion of geriatric beds 

(Sources: Hospital A - SH3 form for year ended 31.12.77 

Hospital B & C - Hospital Finance Departments and 
Australian Hospitals Yearbook 1979/80) 



Staff to bed ratios give an indication of the 'efficiency' of the 

hospital, but other factors such as case mix, dependency of patients 

and size of ward units affect the number of staff required to provide 

an acceptable level of service. 

Table 9.28 Staff and bed numbers 

Hospital (and year) 
Item A(77) B(77 /78) C(77/78) 

no. of staff (WTE) 2125 1296 1922 

no. of nursing staff (WTE) 773 588 720 

no. of occupied beds 702 360 414 

total staff/bed ratio 3.02 3.60 4.64 

nursing staff/bed ratio 1.10 1.63 1. 74 

9.39 

The higher ratios of staff to beds in hospital Care at least partly 

attributable to its teaching and research role. The difference between 

nursing staff/bed ratios in hospital A and B may reflect different 

standards of nursing in Britain and Australia as well as the effect of 

different sizes of ward unit. More detailed investigations would be 

necessary to form any conclusions regarding effects of design on 

efficiency. 

Statistics for other clinical services were obtainable in varying 

.degrees of detail. The main items are summarised below: 

Table 9.29 Outpatient attendance and operations statistics 

Item 

outpatient attendances 

operations 

A(77) 

159,542 

NA* 

Hospital (and year) 
B(77/78) C(77/78) 

171,799 

9,187 

148,436 

8,512 

* nwnber of operations not included in SH3 forms. 
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9.6 DEPARTMENTAL AREAS AND USE OF SPACE 

Detailed schedules of accommodation were available for hospitals Band C 

from the cost and area analyses by Rider Hunt (1975). These schedules 

were however for proposed departmental areas and did not necessarily 

accord with what was built. There was some difficulty therefore in 

establishing the actual space allocation when the hospitals were 

completed, and in tracing how the use of space had changed since that 

time. 

Space allocation to departments is often used as a starting point for 

building planning, both to obtain an approximate building cost estimate, 

and also to explore possible sizes and shapes of building in relation 

to the site. Hospital A was planned to be as compact as possible, not 

only to fit an 800 bed hospital into a 7½ acre (3 ha) site, btit also to 

keep costs within the limits established by the DHSS cost allowances. 

Hospital B was planned as something of a 'showpiece', but was also 

based on an anticipated growth in the population served which did not 

eventuate. Hospital C was planned and built in a relatively short 

space of time, the departmental space allocations being based largely 

on the accumulated experience of the planning consultants in the 

design of other similar teaching hospitals overseas. 

Although the space standards for each of the three hospitals were 

derived in different ways, there are nevertheless similarities in 

departmental area allocations in each hospital,mainly because the 

initial space budgets were based on similar precepts. 

Comparisons of departmental floor areas, and their percentages of the 

total floor area of each hospital, are given in the following tables. 
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Table 9.30 Space allocation in square metres for some .key departments 

in each hospital,including percentage of the whole hospital floor area 

Department 

general wards 

outpatients 

operating dept. 

pathology labs 

physiotherapy/rehab. 

pharmacy 

intensive care unit 

administration 

catering 

8200 

2850 

1730 

1460 

870 

520 

270 

2440 

1260 

A 

% 

18.8 

6.54 

3.97 

3.35 

2.00 

1.19 

.60 

5.6 

2.89 

NOTES: (1) department expanded later 

Hospital 

9590 

923 

1165 

1000 

497 

312 

368 

1784 

1379 

B 

% 

21.17 

2.09 

2.63 

2.26 

1.12 (l) 

o. 70(1) 

0.83 

4.03 

3.12 

(2) food prepared in off-site food factory 

14406 

3197 

3027 

2967 

1221 

1101 

1138 

5087 

1951 

C 

% 

14.16 

3.14 

2.98 

2.92 

1.20 

1.08 

1.12 

5.00 

1. 92C2) 

Table 9.31 T~e amount and proportion of floor space allocated to all 

types of wards 

Hospital 
A B C 

Category m2 % m2 % m2 % 

all wards 
(excl.obstetrics) 13110 19087 20493 

wards/total usable 
floor area 30.1 46.2 20.1 

The substantial difference between the proportion of floor space allocated 

to wards between the three hospitals is only partly accountable to the 

teaching and research role of hospital C. The large outpatient department 

in hospital A is one reason for the lower proportion of ward space 

compared with hospital B. 
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Another way in which space allocation can be analysed is by comparing 

the ratio of usable floor space to non-usable space, ie ~irculation 

areas, structure and engineering plant rooms. Proportional areas of 

usable and non-usable floor space are given below for hospitals Band et 

Table 9.32 Floor space alloc~tion (usable/non usable). 

Area category 

total usable floor area 

circulation (within depts) 

travel (between depts) 

plant space (in depts) 

ducts 

1 she 11 ' areas 

non-habitable (walls etc) 

Gross floor area 

28485 

8858 

3947 

6678 

incl. 
below 
2653 

2964 

53585 

Hospital 

B 
% 

53.2 

16.5 

7.4 

12.5 

5.0 

5.5 

100 

55108 

20654 

7536 

12543 

3319 

2777 

4651 

106588 

* No comparable data were available for hospital A 

C 
% 

51. 7 

19.4 

7.1 

11.8 

3.1 

2.6 

4.4 

100 

Differences in shape between hospitals Band C would not appear to have 

materially affected the amount of space allocated to conununication 

between departments. The type of department has a greater effect on 

the percentage of departmental area allocated to circulation (see table 

9.33 below). 

In both hospitals Band C just over half the gross floor area (GFA) 

is available as usable space, while approximately 14% of the GFA is 

attributable to plant spaces and ducts within departments. 



Within one hospital there are considerable differences in utilisation 

of space within particular departments. The following t~ble compares 

the ratio of usable floor area (UFA) to GFA in selected departments .. 

Table 9.33 Space utilisation ratios compared 
Hospital 

B 

Department UFA/GFA % 

general wards 63. 3 

outpatients 57 .5 

operating department 

pathology laboratories 

physiotherapy 

pharmacy 

intensive care 

administration 

catering 

(source Rider Hunt 1975) 

62.9 

70.4 

74.1 

69.4 

95.2 

69.9 

83,3 

C 

UFA/GFA % 

62.9 

64.9 

69.4 

70.4 

67 .1 

78.1 

68.9 

64.5 

65.4 

9.43 

The low space utilisation percentage of the outpatient clinic in 

hospital Bis attributed to its relatively small size and large waiting 

area. The high utilisation percentage of the intensive care ward in 

hospital Bis a result of its small size and open planning. Pathology 

laboratories are remarkable for their apparent consistency. 

The following two tables (9.34 and 9.35) show various ways in which space 

utilisation differed between various parts of hospital B, and how the 

three hospitals compared in terms of floor space per unit of provision 

for selected departments. 
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Table 9.34 Hospital B : selected differences in percentage utilisation 

of floor space in the tower block compared with the low.block. 

percentage of GFA 

tower & podium low finger plan 
Category of space use 

usable floor area (UFA) 

circulation (in depts) 

travel (between depts) 

engineering plant 

non-habitable & shell 

external walls 

GFA 

block 1 block 3 

51. 2% 57 .8% 

15.9 17.9 

8.2 5.2 

13.8 8.7 

5.1 5.2 

5,6 5,2 

100 100 

Table 9.35 Space utilisation comparisons between selected 

departments in each hospital 
Hospital 

Department type A B C 

maternity wards m2/bed 25. 7 43.96 35. 75 

operating dept. m2/op.th. 288 214 305.2 

outpatients m2/cons.rm. 81.5 117 .3 79. 76 

radiology m2/rm 155.4 155:6 232.5 

The higher areas per maternity bed and consulting room in hospital B 

are due partly to the small size of the departments. Larger areas per 

theatre and consulting room in hospital Care mainly due to its 

teaching role. The differences between these floor area ratios are 

better appreciated graphically (see fig. 9.19). 
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Similarity in allocation of floor areas to hospital departments may be 

due firstly to the tendency for the design of one hospi~al to follow a 

pattern previously established in hospitals of a similar kind and 

functional content. Floor areas of departments in a wide variety of 

new hospitals have been shown to bear a close proportionate relationship 

to one another (England 1971). This may be because some hospital 

planners start by producing a schedule of accommodation for a new 

hospital based on approximate ntnnbers of beds and medical students. 

This was the practice adopted on hospitals Band C to a certain extent. 

In hospital A,however,the planning team worked from fundamental 

principles in producing department designs;and 'schedules of accommoda

tion' were not drawn up until the layout of each department had been 

settled in principle. 

Variations from the 'normal' size for a hospital department may be due 

to a variety of causes, eg pressure for more space by an 'empire 

building' department head, or a legitimate need for extra facilities 

because of anticipated demand. Some departments, such as the pharmacy 

in hospital B, were significantly smaller proportionately than the 

pharmacy departments in hospitals A and C. That this was an .'error' 

was made evident by the pharmacist in hospital B who had increased the 

size of his department substantially since it first opened. 

Differences in space allocation in wards in each of the three hospitals 

are attributable to a variety of factors~ numbers of beds in standard 

ward units, size of multi-bed rooms, numbers of single bed rooms, 

provision of toilet facilities, and so on. Hospital B,with the highest 

proportional space allocation to general wards,also had the smallest 

number of beds in a standard ward unit (18), and the most generous 
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provision of toilet facilities and utility areas. Hospital C, being a 

teaching hospital, had proportionately much more space devoted to 

laboratories and teaching facilities. The significantly lower propor

tion of space allocated to 'catering' in hospital C was due to the use 

of an 'off-site' food factory which obviated the need for a conventional 

hospital kitchen. 

Despite arguments in favour of basing department space allocations on 

previous 'good' designs, there are benefits in being able to adjust 

new designs to meet local needs and changing circumstances. Each of 

the three hospitals therefore had made provision for some changes in 

design during the planning,and also after completion. 

One of the purposes of the evaluation study was to investigate how the 

three hospital building designs had affected their adaptability in use. 

A detailed room-by-room survey was therefore made with the aid of 

'as-built' drawings on which any detected changes in room use and 

consequent building or engineering alterations were recorded. These 

drawings were then analysed to establish the total number of rooms,and 

the number and type of alterations in room use in each department. The 

departments with the highest proportionate number of alterations since 

completion were thus identified. 

Detailed data on the reasons for (and costs of) building alterations 

involved in room use changes were not readily available, except in 

hospital C where the writer was able to analyse works records for all 

building and engineering work since the hospital opened. 
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Departments which had changed most in use of rooms in the three 

hospitals are listed below in rank order of their combined frequency 

of changes in all three hospitals. Percentages are expressed as 

numbers of room changes in each department in relation to the total 

number of room changes recorded in each hospital. 

Table 9.36 Percentage number of changes in use 

Hospital. 
Department 

wards 

pathology and mortuary 

administration 

stores, supply 

laboratories (teaching & research) 

physiotherapy 

outpatient clinics 

education (medical/nursing) 

maternity and delivery 

day hospital 

psychiatry 

accident and emergency 

Total of above departments (12) 

Other departments (16 to 24) 

A 

22 .2% 

7.2 

8.7 

9.6 

2.9 

4.8 

1.9 

7.7 

2.4 

1.4 

3.7 

72.5 

27.5 

NOTES: (1) most recent department to be completed 

(2) excluding pathology laboratories 

(3) recently opened when survey made 

(4) university teaching hospital 

B 

13.1% 

22.3 

10.3 

3.9 

8.0 

8.7 

0.9 

3.0 

NA 

6.4 

2.6 

79.2 

20.8 

C 

11.2% 

7.7 

15 .5 

4.3 
15.8(2) 

4.3 

1.2 
9.1C4) 

1.2 

6.0 

- (3) 

0. 9 (l) 

77.2 

22.8 

Widely differing proportions of changes had occured in each hospital 

with respect to the twelve departments which had changed most often. 

About three quarters of changes in room use had occurred in these 

twelve departments. 
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The above analysis appears to contradict a generally held belief that 

wards are low in the order of departments which are li~ely to change 

often. But if the proportion of changes is expressed as a ratio of the 

total number of rooms in the department then the position is reversed. 

The relatively high position of administration in the above table 

reflects a tendency to rearrange offices in accordance with organisa

tional changes in early years of a new hospital's existence. The 

relatively large numbers of changes in pathology (and in laboratories 

in hospital C) is to be expected, although the low proportion of 

changes in laboratories in hospital A is ·accounted for by the policy 

of providing an easily adjustable benching system in this department 

(see Moss 1971). 

An analysis was also carried out on the number and types of building 

alterations associated with changes in room use. The most frequent 

types of building work are shown below in rank order of frequency. 

Table 9.37 Number of building alterations 

Hospital 
Change made A B C 

wall added 38 40 42 

door(way) added 9 . 20 38 

wall removed 31 8 23 

internal window added 13 6 4 

door(way) removed 6 16 

sanitary equipment removed* 12 1 6 

electrical work* 1 2 12 

finishes changed/improved 2 1 12 

shelving/cupboards added* 3 10 

Note: *building work solely due to changes in room use 
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Table 9.38 Most frequent reasons for building alterations ascertained 

from works records in hospital C 

Reason Frequency 

improve security 14 times 

improve privacy/quietness 14 

convert store to office etc. 11 

combine spaces for convenience 10 

subdivide spaces for convenience 10 

improve cleanliness/hygiene 9 

change of use from planned use 9 

improve drainage 8 

safety 8 

A total of 26 reasons were given altogether for the 165 building 

alterations, only some of which were due to changes of use during 

the period March 1975 to May 1979. 

As the three hospitals had been in use for varying lengths of time 

when the surveys were made, the number of changes made per year since 

the completion date of each main phase of building was determined. 

Table 9.39 Changes in use per annum 

Item 

completion dates of 
main phases 

mean no.of years between 
completion and survey 

total no. of rooms in 
hospital (approx) 

total no. of changes 
in room use 

changes : total rooms 

% changes/year 

A 

phase 1 1969 
phase 2 1971 
phase 3 1974 

6 

1640 

204 

12.4% 

2.1 

Hospital 
B C 

phase 1 1971/2 phase 1 1975 
phase 2 1972/3 phase 2 1976 

phase 3 1978 

6 2.5 

1500 2210 

279 230 

18.6% 10.4% 

3.1 4.2 



Hospital C appears to have had twice as many changes in room use per 

year since completion as hospital A, and half as many again as 

hospital B. Reasons for changes in room use, and for consequent 

building alterations, are seldom clear-cut. The following 11st 

illustrates the range of possible reasons: 

planned change due to phasing of construction 

changes in policy since completion 

changes in senior personnel in department 

changes of demand (increase/decrease) 

new techniques developed since completion 

design incorrect (for various reasons) 

design inadequate eg cramped space 

design incorrectly constructed 

building work defective 

design not adaptable/versatile enough 

new safety regulations enforced since completion 

9.51 

In addition there are factors which determine whether desired changes 

are actually put into effect: 

eg. availability of finance 

ease of construction/modification 

cost of alteration work 

disruption caused by alterations 

'power' of the department head 

political implications if change not made 

cost of lliIT doing alteration work 

effect on staff morale/recruitment/turnover 

In the three hospitals surveyed it was evident that most if not all 

these reasons and factors had influenced the frequency with which 

changes in use and consequent building alterations had been made. 

Suitability of the building design to facilitate changes was not 

apparently a particularly important factor. If money was not made 
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available, changes were not made. Priorities for change depended on 

the ability of a department head to acquire sufficient resources to 

have desired changes implemented. Cost of alteration work was however 

affected by the suitability of the building design to accommodate 

changes, but even where the building had been designed to facilitate 

change, there were often problems in re-routing engineering services 

to correspond with changes in room use or arrangement. 

If changes to construction are easy to make, there may still be a 

complex procedure to draw up a request, get it designed, costed and 

approved. It then has to be fitted into the minor works program. 

Finally,several building trades are likely to be involved and disruption 

to hospital activities may be caused while the alterations are 

proceeding. 

If a building is designed to avoid the need to make physical alterations 

due to changes in use,it will be cheaper, quicker and less disruptive. 

The design of hospital A facilitated changes in design prior to 

construction, as also did hospital C to a lesser extent. Hospital B 

was more constraining in its physical design and this may have been a 

factor inhibiting necessary or desired changes. Some changes were 

planned or anticipated as a consequence of phasing and decanting;such 

as the change in use of the temporary accident and emergency department 

in hospital C, and the phase 1 physiotherapy department in hospital B. 

Other major 'changes' in use were 'non-use' of some areas, or their 

conversion to totally different functions from those intended. For 

example,two ward units in hospital B were used temporarily as pathology 

laboratories and an accounting department. Other areas were not used 

due to shortage of funds to staff them or to complete their construction 
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and equipping. In hospital Can area left 'in shell' was put into 

temporary use as a children's occupational therapy department pending 

allocation of funds to complete the fitting out of the area. 

The relatively small number of changes in some departments in hospital A 

were attributed (by the staff) to the suitability of the design for its 

purpose. This was particularly evident in those departments where users 

were involved in discussions on requirements and proposals,eg pathology 

laboratory, operating department, outpatient clinics and radiology 

department (see Green et al 1971). This was aided in hospital A by 

having existing hospital staff 'on~tap' during the briefing, design 

and construction period. In hospitals Band C there were no existing 

hospital staff to consult, all design decisions were therefore made 

on behalf of other people. 
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9.7 ACCIDENT STATISTICS AND SAFETY 

Statistics of accidents to patients and staff were studied by looking 

through accident reports relating to notified accidents to patients, 

and through forms completed by staff who reported an accident and who 

sought medical advice. The extent of unreported accidents is not known, 

but staff were ·usually advised that failure to report an accident to 

themselves could result in loss of rights to claim compensation for 

injury received while on duty. 

Staff accident statistics over a three month period immediately prior to 

the surveys were analysed in terms of causes and parts of body 

affected. Categories of analysis differed somewhat in each hospital, 

but an approximate correlation showed that the most common cause of 

staff injuries in hospitals A and B was 'action by or involving 

patients', including lifting. In hospital C it was the second most 

common cause after 'slipped on floor'. In hospital A a high proportion 

of incidents to staff occurred in kitchens or while involved in cleaning. 

The predominating part of the body affected in hospitals Band C was 

'back' or 'trunk', while in hospital A it was the second most common 

part affected after 'fingers'. 

The total number of staff incidents reported in the survey period 

included both major and minor injuries. The following tables show the 

main causes and body parts affected. The higher number of incidents in 

hospital A is attributable to the larger number of staff and patients, 

and also to the high proportion of geriatric inpatients and day patients. 
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Table 9.40 Number of reported incidents : staff/part of body 

P.art of body Hospital 
affected A B C Total 

finger 24 2 26 

back 13 12 25} 42 
trunk 17 17 

neck 8 3 6 17 

face/head 9 7 16 

shoulder/a:nn 2 13 15 

knee/leg 6 8 14 

wrist/hand 10 2 12 

eye 3 1 3 7 
ankle/foot 4 1 1 6 

chest 2 2 

stomach 1 1 2 

not specified 2 2 

Total 77 major & 24 major 24 major 156 
minor 29 minor 

53 

Table 9.41 Number of reported incidents : staff/causes 

'Causes' of Hospital 
incidents A B C Total 

patient (incl.lifting) 13 6 5 24 

slip on floor 6 6 7 19 
cleaning 13 4 17 
kitchen 13 2 15 
equipment 10 2 12 
engineering 8 8 

door/cupboard 8 8 

hit by/moved 2 5 7 
lifting load 4 2 6 

wall/window etc. 4 4 
other 2 2 1 5 

Total 77 major & 24 major 24 major 
minor 
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Causes of accidents to patients were recorded for periods of six weeks 

prior to the survey in hospitals A and Band for eight w~eks prior to 

the survey in hospital C. The most common 'causes' were 'tripped and 

fell', 'found on floor' and 'fell from bed'. Falls from chair/wheel-
'--

chair and from toilet or bedpan were also common causes in hospitals A 

and B. Details are given in the following table: 

Table 9.42 Number of incidents reported: patients/causes 

Hospital 
A B C Total 

'Causes' period (6 weeks) (8 weeks) 

tripped/fell 24 12 21 57 

found on floor 30 9 4 43 

fell from bed 22 9 11 42 

fell from chair/w'chair 21 9 2 32 

fell from toilet/bedpan 18 10 28 

bruised head 4 4 

fit/fainted 2 1 1 4 

bruised face 2 2 

slipped 2 2 

slipped from hoise 2 2 

others 5 3 9 17 

Total 131 52 48 232 
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Caution should be exercised in drawing any conclusions from these raw 

data as they are not based on comparable categories nor are they related 

to staff hours worked or to patient bed days. Nevertheless there is a . 
high proportion of falls associated with beds in all three hospitals, 

and with chairs, wheelchairs and toilets in hospital A. The use of 

carpet in corridors in hospital C does not seem to have significantly 

lowered the proportion of falls involving staff or patients. 

Location of toilets in wards may account for the higher number of 

patient falls in hospital A where toilets are mainly across a corridor 

from the bed areas. In hospitals Band C toilets are ensuite with 

patients' bed rooms. 

Variation in methods of collecting accident statistics makes comparisons 

between hospitals not only difficult but also unhelpful in linking 

design features to causes of accidents. More consistent categories and 

more precision in stating causes would assist in improving design 

safety. 

The following comments relate to specific safety features in each of 

the three hospitals. 

In hospital A the relatively large number of accidents which involved 

falls probably reflected the high proportion of geriatric patients in 

the hospital. It may also be an indication of inadequacies in super

vision due to staff shortages and/or ward layout. Another factor may 

have been the height at which beds were fixed when patients tried to 

get out of bed on their own. Several respondents commented on the need 

for wheel brakes on lockers to prevent them moving when used as support. 



seventeen accidents occurred in toilets, some of which may have been 

attributable to design factors such as inadequate or unsuitable hand 

grips. 

9. S 8 

In hospital B the most significant features about 'accidents affecting 

staff'were the high proportion of injuries to the back and neck (62.5%), 

and the relatively large number caused by 'lifting' (37.5%). Personal 

experience of the writer while working as a wardsman, and comments from 

other members of staff, identified this as a major problem, especially 

with helpless and heavy patients. Lifting aids, if available, appeared 

seldom to be used, either because they were considered awkward in use, 

or because it was quicker to do without them. (This problem is 

currently being followed up in a separate research project.) 

Many accidents to patients in hospital B occurred either in the toilet 

(19.2%), or on the way to or from the toilet (9.6%). Including 

accidents in the shower, the total percentage of accidents in toilet 

areas was 32.7%, while 34.6% of incidents were associated with beds, 

chairs or wheelchairs. Comments by members of staff regarding problems 

of lifting patients in toilets, and in and out of beds and wheelchairs, 

identified this as an area where considerable design improvement is 

needed, not only in relation to design of equipment, but also regarding 

provision of adequate space and grab rails in toilets. Another factor 

commented upon was inadequate instruction in how to lift patients 

without causing strain to the lifter or harm to the patient. 

In hospital Ca quarter of the incidents caused injuries (mainly minor 

bruising). More than half the incidents affected patients over 65 years 

of age, and just over three-quarters happened in wards,either in bedrooms 
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or bathrooms (toilets). In well over half the cases reported the 

patient was 'normal' at the time (ie not senile, agi tate_d, disorientated 

or affected by drugs), and in just under a quarter of the cases staff 

were in attendance. In the eleven incidents for which restraints, 

straps or cot sides could have been used, they were not used in four. 

In commenting on the above accident statistics, the Hospital Safety 

Officer in hospital C said that many falls from bed occurred at night 

or when patients were awake and tried to get out of bed. Cot sides did 

not appear to prevent injury as patients clambered over them and 

increased the risk of falls. The nurse call system did not appear to 

have been used in many instances of falls from bed. Tile and vinyl 

floor coverings appeared to contribute to many falls, particularly if 

the floor was wet, Carpets are considered to be safer, both in 

preventing falls and in providing a softer landing. 
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9.8 BUILDING SHAPE, VIEW AND LIGHTING 

The third spatial characteristic to be analysed in the three hospitals 

was the effect of building shape on the number of internal and external 

rooms. These were counted in each hospital as a whole, and within 

department 'zones', from floor layout drawings as at the time of con

struction with later modifications marked. Internal rooms were defined 

as those which had no direct view of the outside or the sky. 

Table 9.43 Total number of rooms in each hospital related to 

number of internal rooms 

Hospital 
Rooms in hospital A B C 

total number (approx) 1560 1480 2307 

m1i11ber internal 1136 1061 1532 

% internal 73% 72% 66% 

Because each hospital is made up of departments or zones with different 

spatial characteristics>the proportion of.internal rooms in each zone 

in each hospital were also analysed. 

Table 9.44 Percentage of internal rooms in general wards 

Hospital 
Rooms in wards A B C 

% internal 2nd floor 67% block 1 67~ level 4 66':'-~ 
(in each zone) 

block 3 62 % level 5 & 6 67°~ 
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Despite the very different building shapes of the three hospitals it is 

perhaps surprising that the percentages of internal rooms in their wards 

are so similar. There were,however,greater differences in the propor

tional numbers of internal rooms in other zones of the hospitals. 

Table 9.45 Proportion of internal rooms in various zones in 
each hospital 

no. of rooms 
Floor/zone/deEartment internal external % internal 

Hospital A (levels) 

lower ground 64 21 75 

ground 420 125 77 

1st 315 136 70 

2nd 337 140 71 

Hospital B (zones) 

block 1 LG & G 306 49 86 

f1. 1-8 465 233 67 

block 2 7 1 87 

block 3 LG 132 44 75 

G 151 93 62 

Hospital C 
(selected dept. zones) 

plant & stores level 1 16 0 100 

operating theatres 
ITU, x-ray level 3 142 70 88 

outpatients 
clinics & x-ray level 2 168 27 84 

administration level 2 47 30 61 

laboratories levels 3-6 160 174 31 
nurses 
training school level 7 15 33 31 
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A comparison was also made between the three hospitals with respect 

to their external 'window wall' area (perimeter length of each floor x 

approx. floor to ceiling height) expressed as a percentage of their 

'effective'· floor area (gross floor area excluding rooftop plant 

rooms). Floor areas were based on figures supplied by the quantity 

surveyors in the cost and area analyses of hospital Band C, and from 

the final cost analysis by the quantity surveyors for hospital A. 

Perimeter wall lengths were measured from scale drawings and a 

standard floor to ceiling height of 3m (10 ft) was used to derive a 

nominal external window wall area. There were some discrepancies 

between floor areas provided by the quantity surveyors and approximate 

areas calculated by the writer, due partly to converting imperial 

drawings to metric and differences in methods of computation. These 

differences were not considered sufficient to invalidate the data. 

Table 9.46 Relationship between proportion of external rooms and 
window-wall/floor ratio area 

Item 

gross floor area as 
provided by QSs 

'effective' floor area 
measured from drawings 

'discrepancy ratio' 

perimeter length of 
external walls 
measured from drawings 

external window-wall 
area (C x 3) 

window-wall area 
f % e fective floor area 

A 

B 

B 
A 

C 

D 

D 
B 

no. external rooms 
no. total rooms % E 

ratio D 
E: B 

A 

61,621m2 

54,900m2 

,89 

3,359m 

10,077m2 

18.36% 

27% 

1.47 

Hospital 
B 

52,23Sm2 

48,390m2 

.93 

4,109m 

12,327m2 

25.47% 

28% 

1.10 

C 

101, 743m2 

94,659m2 

.93 

7,688m 

23,064m2 

24. 37% 

34% 

1.40 



Not unexpectedly there is a degree of association-between E and Q_ 
B 

in all three hospitals, although hospitals A and C make ~ore 

effective use of the external wall in providing a higher proportion 

of rooms with an outside view and daylight (see fig.9.20). 
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Fig.9.20 Association between number of external rooms and 
window wall : floor area ratio. 

The relative utilisation of external wall area in the three hospitals 

can now be compared with respondents' adequacy ratings for view and 

daylight. These might be expected to correlate with the proportion of 

external rooms and/or the externaJ window wall/floor area ratios, 

although the differences between the three hospitals in respect of these 

ratios are relatively slight. 

A generally higher level of adequacy ratings for both view and daylight 

at most levels was evident in hospital C. This suggests that the 

percentage of external rooms rather than the window wall/floor area 

ratio is more significant in affecting users' feelings about adequacy 

of view and daylighting. 
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Comparisons between adequacy ratings for 'view' and 'daylight' at 

various ~evels' in the three hospitals are given below.· 

Table 9.47 Percentage adequacy ratings for view and daylight 

Hospital 
Levels Features -- A B C 

(N=ll 7) (N=67) (N=74) 

all 3 view 56.8 59.6 65.8* 
levels daylight 56.0 60.7 62.2 (all responses) 

(N=37) (N=39) (N=53) 

hospital view 64 71. 7 69.8 
interior daylight 53 67.8 71. 7 (all responses) 

(N=44) (N=22) (N=34} 

department view 52 24 72 .8 
(excl. wards daylight 55 38 55 .9 for B & C) 
( al 1 responses) 

(N=22) (N=37) (N=23) 

wards view 60 66.2 70.7 
(staff and 

daylight 73 68.9 67.4 patients) 

(N=12) (N=12) (N=l4) 

bedrooms view 71 92 55.4 
(patients daylight 85 75 67.9 only) 

*Highest percentages for each level/aspect underlined 

Hospital B was rated generally better than hospital A for both view 

and daylight, particularly so in the hospital interior. Hospital A 

was, however, rated better than hospital B for daylighting in wards 

and in patients' bedrooms. Hospital B scored well for view from 

patients' bedrooms,while hospital C scored surprisingly poorly in 
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this respect with a low rating of 55.4%. Hospital B rated very poorly 

with respect to view and daylight in hospital department~ other than 

wards. These data are shown in the bar charts below for a clearer 

comparison: 
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Fig.9.21 Comparison of adequacy ratings for view and daylight 
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Toe low rating for view in bedrooms in hospital C is explained by the 

use of double glazed windows with tinted glass and integral venetian 

blinds which obscured the pleasant views otherwise obtained from most 

patient bedrooms. 

The exceptionally low ratings for view and daylight in departments in 

hospital Bare due to the internal environment of many clinical depart

ments in the main block podium and the lower ground floor of the 

rehabilitation block. 

The low ratings for view and daylight in 'interior' and in departments 

in hospital A are also explained by the high proportion of rooms with 

no windows. The somewhat depressing urban environment of hospital A 

compared with the open landscape setting of hospital B may explain the 

rather higher level of adequacy in hospital A. 

There appeared to be justification for claims of 'eye strain' by some 

staff, particularly at hospitals A and C. These mainly occurred in 

areas away from natural light, and with ceiling mounted fluorescent 

lighting as the only source of illumination of work surfaces. Use of 

adjustable desk lighting by some staff appeared to give better lighting 

for continuous close work. Glare is a major cause of eye fatigue and 

discomfort, and is due to a combination of factors including light 

sources insufficiently shielded from direct sight, too great a contrast 

in tones in the field of view, and over-bright lighting generally 

{Duke- Elder 1970) . 

7he ribbed translucent diffusers used for 'surface mounted' fluorescent 

lights in hospital A appeared to be associated with complaints of 

'eye-strain' and glare from fittings. In one office (in the mortuary) 
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this type of fitting had been replaced with one having a prismatic 

semi-transparent bottom panel with less transparent grooved side panels. 

ceiling 0 60 j 
fluorescent tubes ~~=:ii=;;=O;;;;;;;;:~~~ grooved side panels 

i 
prismatic semi-transparent panel 

Fig. 9. 22 Ceiling mounted light fitting in hospital A 

The mortuary office had recently been re-decorated with a green 

patterned wallpaper and a green carpet had been installed. Previous 

problems of headaches, claustrophobia and 'eye-strain' were claimed to 

have 'disappeared overnight' as a result of the change. The prismatic 

bottom panel of the fluorescent light enclosure was less bright to look 

at than the ribbed diffusers,and gave a more sparkling and sharper 

light on the work plane. 

Comparing the level of complaints about lighting and vision in other 

hospitals suggests that the type of translucent diffusers used for 

fluorescent lights is only partly to blame. The other factors involved 

are: 

1. the colour emission characteristics of the tube, 

2. the size and location of light sources in relation to 

the worker and the task, 

3. the decor of the room or workspace 

4. the colour and degree of contrast between the task and 

the background (especially the desk top), 

5. the existence of reflective glare from the task or near 

surroundings, 

6. the outlook from the room including the view,and the 

extent of daylight penetration, 



7. the level of job satisfaction of the worker, 

8. the age and state of physical and mental health of 

the worker, 

9. knowledge by the worker concerning lighting and 

vision, and the means of producing comfortable working 

conditions for him/herself, 

. 10. the type of visual task, its frequency and duration, 

11. the age of the fluorescent tube and the cleanliness of 

the light fitting enclosure (Taylor 1977). 
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Some or all of the factors above may cause actual or imagined visual 

deficiencies and can result in complaints, job dissatisfaction, poor 

work performance, and possibly eyesight deterioration. The. suggestion 

has been made that fluorescent lighting causes a breakdown in the 

ability of the body to absorb certain vitamins from food, or actually 

destroys the vitamin content of food, but this does not yet appear to 

be adequately substantiated (Rand 1979). A factor causing visual 

difficulties to people working under large translucent fluorescent light 

fittings is that they give virtually no shadow or surface modelling. 

Exposed fluorescent tubes, while being brighter to look at and thereby 

causing more contrast glare, provide a smaller light source and there

fore increase sharpness of shadows and reveal more surface modelling 

and textures. Tungsten filament lamps, being even smaller in size, are 

often preferred for this reason alone. 

Evidence from all three hospitals in the comparative study suggests 

that fluorescent light fittings of certain types in internal rooms add 

to problems of glare, eye-fatigue, and feelings of discomfort. But 

these problems were not confined to internal ~ooms, nor did all staff 



9.69 

in internal rooms which were lit by this type of fluorescent light 

fitting have eyesight problems. The colour of worktops _also appeared 

to be a factor affecting discomfort felt by some staff. Desks with 

white or black tops were sometimes associated with visual problems of 

staff in offices and laboratories. 

Use of supplementary tungsten filament desk lights had been found by 

some staff to give better lighting for continuous close work, and the 

writer's own experience strongly supports this. For certain kinds of 

laboratory work, eg examination of media plates, such lighting is 

essential. In other types of laboratories the general fluorescent 

lighting was said to be quite satisfactory. 

In corridors in hospitals A and B the combination of overbright ceiling 

mounted fluorescent lights, and the pale undifferentiated colours of 

walls, floors and ceilings, gave an appearance which was both boring 

and disorientating. Some variation in lighting intensities and colours 

is essential for our eyes to be able to see shapes accurately and to 

distinguish colours and patterns (Gregory 1972). The tenden·cy of some 

lighting engineers to aim for unifonn brightness everywhere may there

fore be counter-productive to good vision. 

Table 9.48 List of .. the raost frec:u~nt dislikes regardinz lightinz 

Hospital 
Reason for 'dislikes' A B C 

unsuitable lighting in bedrooms 16 
lack of daylight 9 2 
glare from lighting 8 
poor lighting in workspace 4 3 
lighting affects eyes 4 
bedhead lights not adjustable 4 
unsuitable lighting generally 4 
lack of windows 4 
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Respondents' ratings for adequacy and importance of artificial lighting 

are perhaps more revealing than their stated dislikes as many people 

tend not to consider lighting until their attention is drawn to it. 

The table below shows respondents' adequacy ratings at various levels 

in each hospital (highest ratings underlined): 

Table 9.49 Percentage adequacy ratings for artificial lighting 

Level and responden_t type 

all 3 levels, all respondents 

interior, all respondents 

staff 

patients 

departments, all respondents 

wards, all respondents 

staff 

patients 

workspaces, staff 

bedrooms, patients 

* Not analyse~ separately. 

Hospital 
A B. 

56% (N=117) 69 (67) 

57 

. 49 

69 

55 

64 

55 

71 

55 

56 

(37) 

(21) 

(16) 

(44) 

(22) 

(10) 

(12) 

(19) 

(12) 

70 (39) 

70 (29) 

67 (10) 

72 (22) 
staff 

72 (37) 

75 (17) 

70 (20) 

70 (19) 

52 (12) 

C 

70 (74) 

Z! (53) 

NA* 

NA* 

71 (34) 

73 (23) 

71 (15) 

75 (8) 

69 (31) 

66 (15) 



Differences between hospitals, levels and respondent groups show up 

more clearly in bar chart fonn: 
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Fig.9.23 Percentage adequacy ratings for artificial lighting 

The above analyses indicate that hospital A was rated poorly overall 

for artificial lighting by all respondents, staff rating the interior 

generally at 49%. Patients,however,rated artificial lighting in 

wards fairly highly at 71%,largely due to the 'angle-poise' bedhead 

lighting fittings. 



Hospitals B and C were rated equally well for adequacy of artificial 

lighting at about 70% for most levels. Both patients and staff gave 

similar adequacy ratings. The only exception was a low rating of 52% 

by patients for bedrooms in hospital B due to the fixed ceiling 

mounted bedhead lights. 

Few respondents thought artificial lighting was important enough to 

complain about, greater concern was expressed about the internal 

environment generally than about the ability to see properly. 

Complaints of eye fatigue came mainly from staff in internal areas 

relying wholly on artificial light, although in some instances the 

gradation of lighting levels in deep rooms with both daylighting and 

artificial lighting gave rise to problems of visual adaptation. 
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The following table shows how respondents voted for the importance of 

artificial lighting at different levels. Many respondents indicated 

that artificial lighting was higher on their list of priorities at room/ 

workspace level than in the hospital generally where it was less likely 

to affect working conditions. There seemed to be general agreement on 

the relative priority placings by respondents in each hospital. 

Table 9.50 Priority placings for artificial lighting 

Hospital 
Level and respondent type A B C 

for all 3 levels, all respondents 16= (N=48) 20 (67) 18= (SO) 

interior NA* 17 (39) 21= (52) 

departments, wards NA* 21 (60) 9= (31) 

rooms 3= (38) 6= (33) 10= (17) 

all levels staff 11= (38) 20= (18) 21= (41) 

(or interior) patients 21= (10) 14=(21) 21= (5) 

*NA= Not analysed separately 



9 SIGNPOSTING AND FINDING THE WAY 9. 

9. 73 

'Finding the way' was one of the 22 design features whi<:h was evaluated 

in each hospital generally,and in departments, but not in rooms. 

Toe low adequacy rating for 'finding the way' in all three hospitals 

suggests there is a serious need to improve design in this respect. 

Reasons given by respondents for difficulties in finding the way are 

examined below, and suggestions given for.improving direction finding 

in large complex buildings such as hospitals. 

Consultant designers had been employed in all three hospitals for the 

signposting system, including direction signs and room labels. In none 

of the hospitals,however,had floor maps or 'directories' been included 

in the initial signposting scheme, although in all cases floor 

directories had been added later. 

The most compact of the three hospitals was rated the easiest for 

finding the way. It was also the simplest in concept, the main corridor 

layout being based on a cross enclosed by a square. The hospital with 

the largest floor area proved to be the most difficult for finding the 

way, and it wa_s the most complex in layout, 

The three buildings also differed in terms of number of floor levels, 

degree of fragmentation horizontally and vertically, horizontal extent, 

and ground coverage. The main corridor layout in two of the hospitals 

(A and C) was based on a square grid, and in the third (B) it was in 

the form of a spine with lateral branches (see fig.9.24 and table 9.51). 
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square grid spine 

Fig.9.24 Corridor layouts compared 

Vertical transport routes in hospital C were dispersed, whereas in 

hospital A and B they were concentrated in only two or three locations. 

Table 9.51 Characteristics of the three hospitals 

Feature 

height 

ground coverage 
(approx) 

horizontal distance 
between furthest 
points in building 
(straight line) 

A 

3-4 storeys 

32,00om2 

235m 

Hospital 
B 

10 storey tower 

2 storey podium 

26,000m2 

280m 

C 

on 7 levels 

(mostly 4-6 
storeys) 

47,ooom2 

305m 

One important factor influencing personal attitudes to finding the 

way· in buildings is the proportion of rooms which have an external 

view and daylight compared with those which do not (Keep 1977). 

Table 9.52 Percentage hwnber of internal rooms in each hospital 

Feature A 
Hospital 

B C 

total number of rooms 1558 1481 2380 

number of internal rooms 1136 1061 1575 

%age of internal rooms 73% 72% 66% 
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In hospital Can analysis was made of reasons for l1kes and dislikes 

concerning finding the way. Out of the 34 respondents who complained 

about direction finding 31 were staff and three were patients (which 

dispels the idea that it is only patients and visitors who get lost). 

Several staff also said they were sometimes asked to assist patients 

and visitors who had difficulty in finding their way to particular 

departments. 

Specific reasons given for difficulties finding the way in hospital C 

are given below. Some respondents gave several reasons: 

Table 9.53 Reasons for difficulties finding the way (hospital C) 

Reason 

finding the way generally 

signs confusing 

lack of signs 

layout complex/confusing 

entrances 

difficulty finding people 

access to emergency dept. confusing 

ward layout 

Total 

staff 

20 

10 

9 

3 

3 

2 

1 

1 

49 

patients 

3 

1 

1 

0 

0 

0 

1 

1 

7 

total 

23 

11 

10 

3 

3 

2 

2 

2 

56 

Six staff and one patient commented on 'ease of orientation' in 

hospital C and one staff member conunended the 'location maps'. The 

complex grid layout of corridors was,however,said to cause problems 

for both patients and staff in getting to departments from main 

entrances, although a large courtyard visible from the main corridor 
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helped people to get orientated, Location maps placed at strategic 

points were not considered helpful, nor were the code letters which 

were used to identify lifts. Ntnnbers to identify floor levels were 

preferred. Floor directories in lifts were suggested. Some signs were 

poorly placed for easy visibility, and some were in shadow. Other 

suggested improvements were larger and clearer signs for the emergency 

department, to mark main entrances, and to indicate lifts. The use of 

colours to denote horizontal zones (rather than floor levels) was also. 

proposed. 

In hospital B some signs were difficult to read or hard to see due to 

poor location in relation to light fittings and glare from windows. 

Some signs were ambiguous in showing the direction to go, or in the 

words used. 'Ad hoe' signs were sometimes put up by staff in an attempt 

to be helpful, but these looked untidy and were often too small, badly 

placed or illegible. The main sign system was effective in giving 

directions at critical points, although most people preferred to ask 

the way rather than to work out which way to go from a floor directory. 

In hospital A visitors sometimes had difficulty in finding their way 

to wards. This was partly due to a dual system of names and alpha

numeric codes for wards not readily understood by 'outsiders'. Some 

staff even said they got confused despite the letter codes progressing 

clockwise alphabetically round the hospital perimeter. The three 

courtyards helped people to establish a reference point and provided a 

relief from the internal environment, although a more distinctive 

character to each courtyard would have been welcomed. Lack of floor 

directories in lifts was again criticised, while the large floor 



directories in each main lift lobby (added after commissioning) were 

helpful although difficult to follow due to non-alphabetical listing 

of department names. 
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several suggestions for improvement were made by respondents. Enquiry 

desk staff at two of the hospitalsJfor instanc~ suggested that it would 

be easier to give directions to enquirers if they were provided with 

small cards printed with a simple map of the hos_pi tal. 'You are here' 

could then be marked on the map together with the desired destination 

and the simplest route to follow. 

'Vertical' hospitals were considered by some respondents to be easier 

to find the way around than horizontal hospitals. The main problem 

was waiting for lifts and remembering to get off at the right floor. 

A point made by several staff in all three hospitals concerned 

difficulty in orientating themselves within suites of rooms in ward 

units which were similar(but not identical) in layout to other ward 

units in the hospital. Handed or 'mirrored' room layouts were felt 

to be particularly disorientating. 

Doors which were not distinctive in labelling or colour gave no 

indication what was behind them. Door labels were frequently invisible 

until one was directly opposite the door. It would be easier to identify 

rooms if door labels could be seen as one approached from either side 

along the corridor. 

Departments with double corridor or race-track layouts caused problems 

for staff trying to find other staff members, Corridors which looked 

the same everywhere were disorientating in two of the hospitals. 
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Colours could be used to give an individual character to a department 

or hospital zone,and enabled people easily to recognise _where they 

were. The large number of internal rooms with no direct window to the 

outside or into a courtyard added to disorientation caused by complex 

layouts in deep-planned departments. All patients' bed rooms in 

general wards in all three hospitals, however, had a direct view of the 

outside, but most of the ward ancillary rooms were entirely internal. 

In hospital A a part-glazed partition divided the ward corridor from 

the multi-bed bedrooms and provided a view to the outside from the 

ancillary rooms. In hospital Ba large proportion of the main out

patient department was internal and generated some adverse comments 

that it was like a 'rabbet warren'. In hospital C the internal 

intensive care and admission wards were criticised by both staff and 

patients. 

Comments from respondents concerning disorientation in internal areas 

in the three hospitals were mainly about feeling detached from the 

outside world and not knowing the time of day. Adequacy ratings for 

finding the way were therefore compared with the relative proportion 

of external rooms in each hospital. 

Table 9.54 Percentage of numbers of external rooms in hospitals & wards 

Hospital 
Level A B C 

% % % 
hospital generally 27 28 34 

wards 33 33 acute 34 
38 rehab. 
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The percentage of rooms with an outside view did not appear to improve 

ease of finding the way. 

Table 9.55 Adequacy ratings for finding the way (highest percentages 

underlined) : 

Hospital 
Feature/level A B. C 

% o/o % 
finding way, all levels 63 58 55 

finding way, interior 63 57 42 

Other features which might help people to find the way are 'colour' and 

visual interest or 'stimulation', Respondents adequacy ratings for 

these features were compared with ratings for finding the way:, but no 

obvious relationship was evident. 

Table 9.56 Adequacy rating comparison?. (highest percentage underU:ned) 

Hospital 
Feature (all levels) A B C 

<>' 7() % % 
finding the way 63 58 55 

colour 56 54 74 

stimulation 59 58 68 

Signposting intended to help people find their way round hospitals is 

often.ineffective and confusing, Complex building layouts with many 

corners and no clear pattern of main streets and side streets adds to 

the disorientating effect caused by deep buildings with many rooms 

lacking external view and daylight. Monotonous colour schemes and 

poorly lit signs also add to confusion. 
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g,10 DISCUSSION ON COMPARATIVE EVALUATION OF HOSPITAL DESIGN IN USE 

The three hospitals surveyed represented differentappro~ches to design. 

The comparative survey sought to find out if these differences in design 

or in methodology had had any significant effect on how the hospitals 

were used or what their users.thought about them. 

In the first hospital (A), the planning of which started in 1963, the 

aim was to develop a method of frmctional briefing suitable for an 

innovatory design where many existing management and construction ideas 

were questioned and tested. It was planned by the authority which was 

also responsible for ftmding and approval, so that some of the planning 

constraints were tmtypical. The project was the redevelopment of an 

existing hospital so that it was possible to involve hospital staff in 

briefing,and this was exploited to an unusual extent (Green et al 1971, 

Keep 1972) . 

The second hospital (B) was planned in the period 1967 to 1970. It 

was a new hospital on a virgin site and there was no functional brief. 

Instead the consultant architects were given a schedule of accommoda

tion by the government department concerned and requested to produce 

a detail building design and to supervise its construction. There was 

little involvement of user advisers in detail planning or in the 

development of operational policies (Bishop 1979). 

Planning for the third hospital (C) was commenced in 1971 and 

proceeded very quickly using the combined experience of an overseas 

hospital planning consultant, a local firm of architects, and the state 

government public works architects. The previous experience of the 

overseas consultants was utilised to a considerable extent, and much 

of the detail design was the result of ideas which had been tested in 

other projects (Blandford 1975, Weeks 1973) . 
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Due to the long time gap between briefing and evaluation in use, it 

was only possible to make a superficial comparison between the briefing 

methods used and user satisfaction in the form of opinions expressed by 

respondents. Since the hospitals were planned at different times in 

different countries,and in different political and social contexts, this 

also made such a comparison of doubtful value. 

Perhaps the most important difference between approaches to briefing 

and design in the three hospitals (and in planning generally) is the 

degree to which information on problems,as distinct from solutions~ 

influenced the decision process on which the outcomes depended. 

In all three hospitals there were considerable differences in the 

degree of involvement of users in decision making, both in the initial 

planning, and later in detail design and commissioning. The differences 

in constructional design between the three hospitals also.meant that 

there were varying degrees of provision for change, and thus more or 

less opportunity for users to modify their workspaces as a result of 

experience in use. 

At hospital A a few senior staff were in the hospital at the time of 

the survey who were also involved in the original planning. These 

were:the head of the pathology department, the consultant obstetrician, 

the chief orthopaedic surgeon, several assistant matrons and senior 

sisters, and the domestic staff supervisor. Interviews with several 

staff who had been involved in the planning gave the impression of a 

higher level of satisfaction with the design than comments made by 

staff from the old hospital on the same site who had not been involved. 

New staff from 'outside~ who had opted to come to the hospital because 

of its innovatory ideas or other attractions,seemed generally to be 

satisfied with the design. 
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Selecting an appropriate range and number of specific topics for user 

evaluation of building environments is also a matter on which there 

are wide divergences of opinion. The following table shows the numbers 

of topics and scale intervals used in various hospital surveys of 

patients and staff over a ten year period 1969 - 1979. The rank order 

is determined by the number of i terns used in the questionnaires: 

Table 9. 57 Topics & interval scales used in nine hospital surveys 

no. of no.of scale 
author date items in Q intervals respondent types 

CURTIS 1979 13 2(yes/no) patients (wards) 

RAPHAEL 1969/77 26 2(yes/no) patients (wards) 

HOSPLAN 1979 47 3 patients (wards) 

NOBLE* 1977 48 2 to 4 nurses (wards) 
II 55 2 to 4 patients (wards) 

RONCO 1971 58 7 & 11 patients (wards) 

HUGHES 1978 58 2(yes/no) patients (wards) 

SEARS & 1976 71 5 patients & 
AULD staff (wards) 

CANTER 1978 99 7 nurses (wards) 
II 105 7 patients (wards) 

HOSPLAN 1979 189 3 staff 
(whole hospital) 

*interview survey 

The survey questionnaires by Hughes, Sears & Auld, andHosplan,included 

questions on the hospital as a whole; while those by Curtis, Raphael, and 

Hughes, included some aspects of management. The above surveys varied 

considerably in scope, methods, form of presentation, and usefulness of 

results, but the writer's view is that the simpler survey questionnaires 

were both better conceived in relation to their objectives, and produced 

more meaningful results which could be acted upon to improve effective

ness of design and management. 
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Analysing the questionnaire responses presented few problems in practice. 

The feature items which presented most uncertainty for p~tients were 

'adaptability' and 'supervision', the ·former because patients had little 

experience of what this meant in practical terms, and the latter because 

this was not a matter which patients could see from the staff viewpoint. 

When asked to rate the i terns for importance, the items which scored 

highest for all three hospitals combined were 'cleanliness', 'safety' 

and 'convenience' . 

The choice of four degrees of adequacy in the three hospital survey 

again presented few problems, the only difficulty being when different 

parts of the hospital or department were rated differently. The numbers 

0 to 4 for the value scales were easily summed by inspection and kept 

the totals to manageable values for converting to percentage ratings. 

This also helped to maintain reliability. 

Many kinds of comparisons and cross tabulations of data on user 

opinion would be both possible and perhaps informative in revealing 

areas of need for improvement in hospital planning or design. The data 

collected in all three hospitals nevertheless revealed a remarkable 

similarity in many respects despite the very different hospital designs, 

the different distribution of capital and running costs, and __ the 

different social and climatic contexts. They also revealed much about 

the kind of evaluative comments hospital users tend to make anywhere, 

and about the personalities of the respondents. 

The simple survey and analytical methods described, and some of the 

data collected, show that both general problems as well as particular 

areas of dissatisfaction not otherwise apparent can be revealed. In 

open-ended questions it is important to the designer to get responses 



regarding satisfaction (or likes) as well as dissatisfaction (or 

dislikes). There will,however,usually be more adverse responses than 

complimentary ones, particularly from staff. 
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The considerable difference in adequacy ratings for some design 

features at different levels in the three hospitals appeared to justify 

making a distinction between levels whenever possible, despite the 

occasional difficulty of differentiating between 'hospital interior 

generally' and 'your department', or between 'ward generally' and 

'your bedroom' . 

Apart from comparing statistical data on capital and running costs, 

floor areas, utilisation, accidents, staffing, and workloads, the best 

way to make a comparative evaluation of the effects of hospital designs 

on their users appeared to be by interview surveys of the kind used 

in the three hospital study. Comparisons of statistical data on costs, 

areas and utilisation has shed relatively little light on interactions 

between function and design. 

One of the difficulties associated with making comparative evaluations 

based on user comments and value ratings is that different people are 

evaluating different things in different contexts at different times. 

But even among controlled groups of people one can get very different 

comments and value ratings about the same things at different times. 

Nevertheless the results of the comparative studies indicated a 

relationship between some design characteristics in the three hospitals 

surveyed,and the responses of specific groups of respondents such as 

'patients' and 'staff'. This information could be used by hospital 

planners and designers in making their designs more human and more 

responsive to changing needs. 
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An impression resulting from the survey is that many comments echoed 

those of staff and patients in new hospitals generally,_even though 

there were considerable differences in the design of the three hospitals 

studied. There were,however,many differences in respondents' comments 

and value ratings for different parts of each hospital, and between 

staff at different levels in the hierarchy, particularly in hospital A. 

Further analysis of value ratings of respondents in e~ch hospital could 

possibly shed more light on whether respondent's age, sex, occupation, 

status, education or hospital experience influenced their responses to 

any significant extent. 

As the writer was involved in the briefing and design for Hospital A, 

some of the views expressed may be considered biased. Yet is is only 

by being personally involved in several projects where different 

methods of briefing and design have been adopted that any direct 

comparisons can be made between them. 
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CHAPTER TEN 

WARD DESIGN EVALUATIONS - synopsis 

This chapter describes three surveys of ward design. Two were carried 

out in hospitals in which there were two distinct types of ward layout: 

older open wards with poor provision of utility and toilet facilities, 

and more modern wards with beds arranged in rooms containing_between 

one and six beds. 

These two surveys sought opinions of _patients and staff on aspects 

concerning privacy, supervision and convenience. Each ward was 

evaluated in terms of users' opinions concerning requirements such as 

patients' access to toilets, and quietness at night. Comparisons were 

made between staff and patients' ratings for adequacy of each ward, and 

between adequacy ratings and votes for the two most important features 

in an ideal ward. 

A third survey was conducted by interviewing nursing and medical staff 

concerning their opinions on policies and trends in patient care 

affecting design of acute general wards. Suggestions were sought on 

aspects needing further investigation, particularly concerning the 

effects of design on nursing efficiency. 

The survey findings confirm a desire of many nurses to return to the 

more open type of ward layout, but with more convenient facilities for 

patients and staff, and a means of providing for privacy for patients 

when needed. 
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1 o. 2 

EVALUATION OF WARD DESIGN 

As reviewed in an earlier chapter, ward design has evolvec;l in different 

parts of the world and in different hospitals as a result of a variety 

of influences such as climate, technical developments, social changes 

and economic pressures. Two of the most important factors which have 

influenced ward design are provision for patient privacy and means of 

ensuring adequate supervision of patients by staff. 

Privacy for patients is concerned not only with visual seclusion for 

activities such as undressing, and us~ng the toilet or bedpan~ but also 

with choosing whether to enter into social intercourse with one's 

neighbour, or how much one can see, hear or smell a patient in an 

adjacent bed undergoing a clinical examination. 

Supervision on the other hand is not just a matter of nursing staff being 

able to see what is going on in the ward by day and at night, but is also 

aided by ability to hear and smell what is happening to patients. Absence 

of sound may be an important warning in an unconscious patient, and smell 

may be the first sign that a patient has vomited or set fire to the bed

clothes. 

One of the most frequent complaints by patients in hospital wards is 

disturbance from causes such as rattling trolleys, noisy cleaning machines, 

or other patients' TV sets and radios being used without earphones. 

The noisiness of a ward is also affected by the- type of flooring used 

and whether the building is air-conditioned. 

Comfort and convenience are two other conflicting requirements influencing 

ward design, both in terms of general layout, and in respect of details 
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of fittings and finishes. Easy access to toilets, appropriate lighting 

to read by in bed, and convenient storage for personal belongings are 

matters which greatly concern patients. Staff, on the other hand, require 

easy access to patients' bed areas, a minimal amount of unnecessary move

ment, and temperature conditions which are unlikely to coincide with 

patients' preferences. 

Many open wards built in the mid or late 19th century are still in use 

today, either in virtually their original form, or in a modified layout 

such as subdivided four bed bays. More modern wards, particularly those· 

designed since World War II, provide the bulk of their accommodation in 

four or six bed rooms as well as a proportion in single or private rooms. 

Higher expectations of comfort and convenience in hospital have influenced 

the move towards 'hotel' style bedroom accommodation with ensuite toilets. 

Some argue that 'public' ward accommodation is an anachronism in an advanced 

society and that all patients should be accommodated in private single 

bedrooms if they so desire (Burrough 1976). It has also been suggested 

that wards with all-single-rooms are more efficient in terms of greater 

flexibility in allocation of beds,and that they provide better control of 

hospital acquired infection. 

A number of studies of patients• and staff opinions of ward design 

conducted in recent years, particularly in Britain (Noble & Dixon 1977, 

Raphael 1977, Sears & Auld 1976), have suggested that the older more open 

types of ward possess qualities not provided by newer wards with 'higher' 

standards of comfort and convenience. Reasons given for preferring open 

wards were better supervision, easier access to patients, better social 

atmosphere (especially cooperation between patients and staff), and, 

perhaps surprisingly, more privacy. The last point is explained by the 
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masking effect of background noise in the open ward. It is also easier 

to avoid unwanted contact with others in a crowd than in a room shared 

with three other people. 

Few evaluation surveys of the functional effects of ward design have been 

conducted in Australia, exceptions being an extensive general survey of 

inpatient opinions at Flinders Medical Centre by Hughes in 1978, and a 

comparative survey of nurses' opinions of ward design at Flinders Medical 

Centre and Modbury Hospital by Shinnick in 1978. The NSW Hospital 

Planning Advisory Centre has conducted some evaluation surveys in 

selected new hospitals in Sydney and elsewhere, but these have not been 

published for reasons of legal liability for any implied criticism of the 

professional consultants or commercial products involved. 

Because the results of these evaluation studies, and those mentioned 

earlier, were somewhat inconclusive, and because most were conducted out

side Australia, it was felt worthwhile to conduct some comparative surveys 

in a number of Australian wards of differing design. The purpose was to 

test the applicability of the earlier findings, and to establish general 

principles on which ward design development could be based, particularly 

as it affects costs and staffing levels. 

Guidance on ward design from sources such as the British Department of 

Health and Social Security.(1968), the New Zealand Department of Health 

(1972), and the New South Wales Hospital Planning Advisory Centre (1977), 

all show a preference for a mix of single and multi bed rooms in units 

of about 30 beds) with a staff base located fairly centrally, anci with 

limited direct observation of some beds in one or two of the multi

bedded rooms . 
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some recent innovative designs have varied this pattern somewhat, 

particularly in respect of the arrangement of toilet facilities, and in 

the grouping of bedrooms around the staff base anc.1 utility areas. 

some of these designs have shown a tendency to return to the older more 

open type of ward layout (Curry 1980). 

The two design-in-use surveys described below were intended to develop a 

simple method by which ward designs could be described, and their users' 

opinions sought on issues such as privacy and supervision. A further 

stage of research was to seek the opinions of senior nurses and medical 

staff on design features which they considered contributed most to 

efficiency in operation and to explore how ward design could be made more 

adaptable to new methods of nursing education and practice. 
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lO.Z THE TWO PILOT SURVEYS 

Introduction 

The st. Thomas' Hospital ward evaluation (see chapter 6) showed that 

some modern ward designs were considered by patients and staff to be 

less satisfactory than older more open types of ward. Was this also 

true for Australian hospitals? The type of detailed survey conducted at 

St. Thomas' could not be undertaken with the limited resources available, 

so a simple survey method was developed based on that used in the 

comparative surveys described in the previous chapter. 

Aims and methods 

In November 1979 and March 1980 two pilot surveys of user opinions on 

ward design were conducted at a major teaching hospital in Sydney and at 

a smaller country hospital outside Sydney. 

The aim of the surveys was two-fold: 

1) to develop a self-administered questionnaire which could be 

used with minimal hospital staff involvement and which could 

be analysed using simple manual or computer techniques 

and 2) to use the pilot survey results to explore differences in 

patients' and staff opinions on suitability of 'open' versus 

'subdivided' or 'separate room ' ward designs with respect 

to privacy, supervision, and other features such as comfort 

and convenience. 

The two hospitals were selected because:a) each contained two basic types 

of ward which were radically different in layout and design, b) one 

hospital was a large teaching hospital and the other a smaller country 

hospital, c) one hospital was conveniently located for the survey team, 
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and d) senior staff in the other hospital were interested in the results 

of the survey findings as a basis for renovation proposals. 

survey procedures 

The survey visits were preceded by discussions with senior medica¼nursing 

and administrative staff in the hospitals to explain the purpose of the 

survey and the form of questionnaire proposed. Permission to interview 

patients in the teaching hospital was approved by the hospital board and 

the relevant committees. 

Briefing sessions were held with senior ward nursing staff immediately 

prior to visits to the wards. Details of the questionnaires were explained, 

and arrangements worked out for distributing questionnaires and for staff 

to be relieved temporarily to complete their questionnaires .. 

Staff needed about 10 to 15 minutes to fill in a questionnaire, one of the 

two members of the survey team being available to answer any queries. The 

other survey team member visited patients in turn in each ward, inviting 

them to participate in the survey, explaining its purpose, answering 

questions, and collecting completed questionnaires. Some patients preferred 

to complete their questionnaire while a survey team member was in attend

ance, others preferred to think about it and complete it at leisure. 

Addressed envelopes were supplied for the completed questionnaires in 

order to maintain confidentiality and to facilitate the return of 

questionnaires completed after the survey team had left the hospital. 

TI1e surveys were intended to cover as complete a sample of respondents as 

possible in each of the wards surveyed. Problems were,however,experienced 

in obtaining responses from a proportion of patients for a variety of 

reasons:- too ill, in pain or discomfort, sleeping, not able to write, or 

not able to understand English sufficiently. 
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A high proportion of nursing staff completed questionnaires satisfactorily, 

but only a few responses were obtained from ancillary, clerical, cleaning, 

medical and para-medical staff who worked in the wards .. There was some 

apparent distrust concerning confidentiality of the responses, particularly 

by some migrant domestic staff at one hospital. A few responses were 

also obtained from patients' visitors. 

Due to staff working hours, questionnaires had to be left for the night 

shift to fill in and were collected the next day. Several medical and 

para-medical staff were invited to complete the questionnaire and in some 

cases did so in considerable detail. 

Details of each ward were recorded by one of the research team on a 

proforma (see appendix E~). Most of the details were obtained by 

observation ( eg the number of beds which could be seen easily from the 

nurses station). Other details concerning staffing and policy (eg use 

of treatment rooms) were obtained from the sister in charge of the ward. 

Colour photographs were taken of each ward from a variety of positions 

to record the appearance of the ward at the time of the survey, and to 

act as an aide memoire on design details. Floor layouts of each ward were 

also obtained, although in two cases these were only rough sketch drawings 

as no accurate scale drawings were available. A detailed measured survey 

of these wards was not attempted due to lack of time. 

The questionnaires 

The first (teaching hospital) ward survey questionnaire was developed from 

one used previously by the writer in the comparative survey of design of 

three new hospitals (see chapter 9). The ward survey questionnaires 

consisted of five main sections: 



1) a brief description of the ward or room occupied by the 

respondent, 
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2) details of the respondent including age, sex, ed~cation, country 

of birth and previous hospital experience, 

3) statements on likes and dislikes concerning the ward design and 

suggestions for improvement, 

4) opinions on adequacy of specified design features such as visual 

and auditory supervision and personal privacy, 

S) opinions on the relative importance of the specified design 

features in an 'ideal' ward. 

The first questionnaire (see appendix E8 ) asked -similar questions concerning 

both patient and staff respondents. All respondents were asked to rate 

each of 25 specified design features (such as 'privacy when using bed pan/ 

urinal'), firstly for importance, and secondly for adequacy. Comments were 

also invited. 

A five point scoring system was used whereby respondents wrote 14' for 

very important/adequate, '3' for important/adequate, '1' for important/ 

inadequate, and '0' for very unimportant/very inadequate. A '2' was used 

for don't know. This scoring system allowed the total scores for each 

group of respondents to be simply converted to percentage mean scores for 

each feature. 

Problems with the first version of the questionnaire suggested that some 

respondents, particularly patient5, had difficulty in distinguishing 

between 'importance' and 'adequacy'. In some cases respondents only rated for 

the first of these two aspects, with the probability that they were rating 

for 'adequacy' rather than for' importance'. For the second survey a revised 

questionnaire was produced (see appendix E9 ). This was simplified, ffrstly 

in terms of the description and range of features to be rated, and secondly 

so that patients were only asked to say whether they thought a feature 
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such as privacy was sufficiently good or not, and if not in what way it 

could be improved. Patients were then asked to nominate three out of 

fourteen features as being the'most important' in an ideal .ward. 

While the response to the simplified questionnaire was much better in 

terms of reliability, it did not give a sufficient degree of detail in 

respect of the components of a feature such as privacy. Nor did it 

provide a basis for comparison between the importance and adequacy ratings 

by staff and patients. 

The scoring method for the staff respondents' adequacy rating question was 

also modified to a tick in one of four columns for very good, good, poor, 

very poor. No option was given for don't know. The ticks were subsequent

ly converted to scores of 3, 2 1 and O. 

An additional feature in the patients' version of the second questionnaire 

was a request for information concerning their insurance classification. 

This was to establish whether patients classified as privately insured 

differed in their attitudes to privacy. 
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0 3 TEACHING HOSPITAL SURVEY 1 • 

I\ 

Description of wards 

Three modern wards in the teaching hospital were surveyed. All were of 

similar layout - a single corridor with separate bedrooms and ancillary 

rooms on each side. In the older section of the teaching hospital three 

'mostly open' wards were surveyed, one of which contained an experimental 

area originally used as a mock-up for the new wards. 
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The ?-!location of beds in the new and old wards is tabulated below: 

Table 10.1 Bed allocation 
new wards old wards 

Item 4 6E 6W 2M 2F 3 
~pecialty gastro..: med. med. med. med. cardio-

enterology thoracic 

sex m/f m/f f m f m/f 

beds in rooms: 
1 3 
2 16 8 12 4 6 5 
4 16 12 8 4 4 
5 s 
7+ 17 7 16 

Total 32 20 20 33 13 25 

Nurses' stations in the newer wards were located in a bay off the corridor 

and opposite a four-bed room (or a pair of two-bed rooms). Only one or 

two patients in bed could be seen from the nurses' station. In the older 

wards the nurses' stations were in the open ward area. Most of the beds in 

the open area were visible from the nurses' stations. One of the nurses' 

stations (in ward 2M) was partly enclosed by glazed partitioning. 

The degree of observation in the two types of ward is_ compared below. 

Table 10.2 Beds visible from various locations in ward. 

Total number of patients 
seen from: 

nurses stn. - sitting 

nurses stn. - standing 

from corridor/aisle 

from bedroom/bay doorway 

Total beds in ward 

Percentage seen/total 

new ward 

4 6E 6W 

2 

16 10 10 

32 20 20 
. SO% 60% SO% 

old ward 

2M 2F 

9 7 

9 7 

20 7 

31 9 

33 13 

94% 69% 

3 

14 

15 

16 

25 

25 

100% 

A push button buzzer call system was in use in all wards except in the 

mock-up area of ward 2M which also had a two-way talk system. 
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Toilets in the new wards were located in a toilet area · across the 

corridor from the bedrooms. Two two- bed rooms had access to ensui te 

toilets. Toilets in the older war<ls we:?:"e located in rather cramped 

accommodation at the outer corners of the wards (see figs. 10.1 & 10.2) 

A treatment room was provided for one pair of the new wards but it was 

only used for difficult or unpleasant procedures. The other new ward did 

not have use of a treatment room. Only one of the older wards had a 

treatment room which was located behind the nurses' station. It also was 

only used for more difficult procedures. 

All wards had a day/TV room except one of the older wards which had only 

a waiting room which could be used as a sitting space. 

View from patients1 beds in the new wards depended to some extent on the 

floor level,and on which side of the building the bed rooms were sited. 

All the patients had a view of sky, trees and rooftops, but only those 

patients near the windows could see activity on the ground or in the 

street. Because the older wards were at ground level a majority of 

patients had a view of some outside activity, and patients in all beds 

had at least a peep of the sky. 

Floor finishes in the new wards were terrazzo throughout. In the older 

wards a composition flooring was used in wards 2M and 3, but ward 2F 

was carpeted throughout except in the workroom and toilets. 

Eti-~-9:. screening to beds was by means of semi-opaque curtains in the 

new wards, and by opaque curtains in the old wards. 

Bedh1:_ad_J_ighting in new wards was by a fixed-focus recessed ceiling 

fitting over the head of the bed. In the old wards a wall mounted 

louvred 1 ight fitting was provided over the beds. 



wardrobes in the new wards were built-in and located on the corridor 

wall side of bedrooms. No wardrobes were provided in the older wards. 

All bedside lockers were the standard contract metal 3-drawer type. 

Ward management and staffing 
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Nursing was by job assignment in the new wards by day and by night. In 

the old wards team nursing or patient assignment was adopted by day and 

job assignment at night. 

The numbersof senior and junior nursing staff allocated for duty for each 

shift in each ward are tabulated below: 

Table 10. 3 Staff allocations in new and old wards 

new wards 
4 6F 6W 

Shift sen. jun. sen. jun. sen. jun. 

morning 2 4 1 2 2 2 

afternoon 2 4 1 2 1 2 

night 1 3 1 1 1 1 

Total 5 11 3 5 4 5 

old wards 
2M 2F 3 

Shift sen. jun. sen. jun. sen. jun. 

morning 2 1+1 1 1 3-4 3 

afternoon 1 1 1 1 2-3 3 

night 1 ½ 1 ½ 1-2 1 

Total 4 3½ 3 2½ 6-9 7 

The total 'beds to nursing staff' ratio in each ward was calculated (see 

table 10.4). General medical wards had higher bed/staff ratios than 

special wards. The 32 bed gastro-enterology ward (4) was in fact two 

l6 bed sub-units end to end and this may have partly accounted for its 

lower bed/staff ratio. The 33 bed older type medical ward had the highest 

bed/staff ratio, due possibly to its larger number of beds and more open 

layout. 
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Table 10.4 Bed/staff ratios in new and old wards 

new wards 
4 6E 6W 

beds/n. staff 32:16 20:8 20:9 

factor 2 2.5 2.2 

old wards 
2M 2F 3 

beds/n.staff 33:7.5 13:5.5 25:14.5 

factor 4.4 2.4 1. 7 

The respondents 

The questionnaires were given to all available respondents in the teach

ing hospital,of whom 59 were in new wards and 56 in older wards. There 

were 30 patients and 1 visitor who responded in the new wards and 22 

patients and 2 visitors in old wards. Males and females were approximately 

equally balanced in new wards, but nearly three-quarters of the patients 

in the old wards were male. Only patients who were too ill or unable 

to respond were excluded. All nursing staff on duty were included. 

Sixty staff responded altogether, of whom 28 were from new wards and 32 

from old wards. Nearly one fifth of staff in both types of ward were male. 

Respondents' age groups were recorded and are tabulated below in relation 

to the type of ward occupied and occupational group. A rather higher 

proportion of older staff in older wards is evident. 

Table 10.S Percentage of respondents by age and occupation 

patients staff 
Age grouEs new wards old wards new wards old wards 

under 25 48196 40 Jn 
26-40 7 17 48 32 
41-64 73 75 4 28 
65+ 20 8 

100 100 100 100 



A similar number of staff in each occupational category were asked to 

complete questionnaires in each type of ward. 

Table 10.6 Staff respondent occupational categories 

ward type 

category new old both %age 

medical 6 5 11 18 

nursing 17 19 36 60 

clerical 3 1 4 7 

technical 2 2 3 

domestic 2 5 7 12 

Total 28 32 60 100 

Due to incorrect compl8tion of questionnaires by some respondents,only 
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61% of patients' responses and 82% of staff responses could be included in 

the analysis of adequacy ratings. Although this was disappointing 

it was not considered sufficiently serious to invalidate the general 

conclusions concerning attitudes to privacy and supervision. The reason for 

failure to complete the questionnaire correctly related to the value rating 

questions on 'importance' and adequacy' which a proportion of respondents 

appeared to confuse. The importance rating column appeared first on the 

~uestionnaire and this was the only column completed by some respondents. 

Where this occurred the values were treated as adequacy ratings. 

Patients' preferences 

Patients were asked the size of bedrooms they preferred in relation to the 

size of bedroom they occupied: 

51% said number of beds in room occupied was preferred 

22% said too many beds in room occupied 

11% said too few beds in room occupied 

_..!§1 gave no response 

100 
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Patients were also asked to say what they thought was the ideal number of 

beds in a room: 

39% said 4 beds 

37% said 2 beds 

13% said 6 beds 

4% said 10 beds 

4% said 1 bed 

2% said 7 beds 

100 

Patients were asked to state what type of bedroom they preferred. 

Table 10.7 Patients' bedroom preferences 

no. of patients from: 
Preferences old wards new wards 

54% preferred sub-divided wards(!) 

22% preferred open wards( 2) 

11% preferred separate rooms(!) 

13% did not respond 

100 

15 

5 

6 

5 

15 

7 

2 

NB (1) As the question only gave as examples 'open' or 'sub-divided' the 
responses were likely to be biased in favour of sub-divided rather 
than separate rooms. 

(2) Some patients giving a preference for open wards also stated that 
their ideal room size was 4 beds, suggesting that they considered 
an open ward should either be in 4-bed bays 2! that they regarded 
a 4-bed room as an open ward. 

Reasons given by patients for preferring sub-divided wards were that they 

provided for privacy (12 patients) and for quietness needs (6 patients). 

Four patients liked open wards for their companionship, and five patients 

said they were friendly; one patient gave 'better attention' as the reason. 

Two patients said they preferred 2-bed rooms as being quiet and less boring 

than single rooms, and two other patients said they preferred 4-bed rooms 

but gave no reason. 
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Patients were asked to provide a brief history of their previous inpatient 

~perience to see if this bore any relationship to their expressed 

preference for type of ward accommodation. No such relationship was 

detectable. 

Table 10.8 Patients' previous experience of ward types 

Type of wards no. of respondents 

new old total 

open and sub-divided ~ open and 
separate rooms 8 10 18 

sub-divided and/or separate rooms 5 7 12 

open wards only 7 4 11 

open, sub-divided and separate rooms 4 2 6 

no previous experience 7 1 8 

31 24 55 

Patients with experience of all types of ward accommodation almost 

invariably recorded a preference for the type of ward they were currently 

occupying. Patients with no previous experience gave a similar preference. 

Patients were asked to say what features they liked most in the ward they 

occupied. Seventy eight percent of patients responded and a total of 27 

features were listed. The nine most frequently cited are listed below. 

Table 10. 9 Features liked by patients 
ward. 

Feature new (n=31) old (n=24) total (n=SS) 
airy 4 7 11 

spacious 5 5 10 

ensuite toilet 9 9 

light 4 5 9 

view 3 2 5 

open 1 4 5 

quietness 1 3 4 
carpet 3 3 

privacy 1 2 3 
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Both new and old wards appeared to be liked almost equally on account of 

their airiness, spaciousness, lightness and view. The new wards were 

preferred for their ensuite toilets, and the old wards for their openness, 

quietness and carpeting. 

Forty five percent of patients specified their least lfked design features. 

Table 10.10 Features disliked by patients 

wards 

Feature new (n=31) 

colourless decor 2 

too srnall/oyercrowded 4 

floors cold 3 

no view 3 

external noise 2 

large open ward 

swinging door 2 

other features 4 
(mentioned only once) 

20 

old (n=24) total (n=SS) 

3 5 

4 

3 

3 

2 

2 2 

2 

6 10 

11 31 

The new wards attracted nearly twice as many adverse comments as the old 

wards from only 23% more patients. The comment about rooms being too 

small in the new wards was due to the fact that the two-bed rooms were 

originally intended as single rooms. All floors in the new wards were 

terrazzo, hence the complaints about 'cold floors'. 

Only 9% of patients made a response to the invitation to make general 

comments on ward design. Their comments added little to the previous 

answers on likes and dislikes. Among the points mentioned were the need 

for single rooms, a solarium, and handrails in the corridor of the new 

wards. In the old wards the need for privacy, quietness and good 

artificial lighting was emphasised. 
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~aff preferences 

Staff w~re asked to say what they thought was the ideal number of beds in -
an •adult acute ward unit' and to give reasons. The answers appeared to 

vary according to the interpretation of 'ward unit' as some respondents 

seemed to think that 'unit' referred to a room. The preferences ranged 

from 2 to 40 beds with a higher proportion of respondents preferring 10 

to 16 rather than 20 to 26 beds. 

Table 10.11 Staff preferences for ward unit size 

Size range new (n=28) old (n=32). total (n=60) % 

2-8 beds 7 11 18 

10-16 9 5 14 23 

20-26 4 10 14 23 

30+ 2 2 4 

Total 20 21 41 68 

nil or evasive 
response 8 11 19 32 

The reasons given for preferences of 'wards' of 8 beds or less were 

quietness; privacy, companionship, better nursing care and'more manageable! 

Wards of 10 to 16 beds were considered ideal for delivery of adequate 

care, individual patient contact, easy accessibility and observation, 

appropriateness for team nursing, and socially manageable for patients. 

Wards of 20 to 26 beds were considered ideal for similar reasons to the 

10-16 bed group, but in addition allowed for efficient use of staff while 

providing for good access from a single nurses' station. 

Two respondents (both doctors) said they considered that 30-40 beds was 

ideal for'good' patient care and 'convenient'medical care, with 40 beds as 

the upper 1 imi t . 
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staff were also asked about their preferences in ward design. To 

establish whether experience in working in different kinds of ward design 

affected staff respondents' opinions, the respondents were grouped 

according to experience of open or sub-divided/separate room wards. 

Table 10.12 Staff preferences for ward design type 

preference for 
no. of open sub-divided 

past experience respondents no. % no. % 

open + bays + rooms 26 15 58 11 42 

open + bays or rooms 5 3 60 2 40 

bays and/or rooms 8 5 63 3 37 

open only 2 2 100 0 0 

no previous experience 6 4 67 2 33 

all types of experience 47 29 (62%) 18 (38%) 

Five respondents in older wards suggested that a combination of ward 

design types was preferred. Although the question only gave 'open' and 

'sub-divided' as examples of ward types, the preference of staff for open 

wards was significant regardless of experience. 

Open wards were preferred for observation, better patient care, friend

liness, greater efficiency in use of staff, less likelihood of tasks or 

patients being forgotten, and convenience. Observation was given as a 

reason for preferring open wards by 21 respondents, seven from the new 

wards,and 14 from the old open wards. 

Staff who preferred sub-divided wards said they allowed easy observation 

of patients and staff,yet catered for patients' privacy needs and quietness 

Open wards were preferred for nursing high dependency patients, whereas 

sub-divided wards were more appropriate for lower dependency patients. 

Staff likes and dislikes are shown in the followingtables. 
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Table 10.13 Staff likes 

wards 
Feature new (n =- 2s) old l"' ,. 32.) total 0 ~ 60_ 

easy observation 19 19 

open ward 10 10 

privacy 10 10 

central nurses station 6. 6 

large rooms 4 2 6 

clean/tidy 4 4 

modern 3 3 

ensuite toilets 3 3 

nothing liked 5 5 

other features (mentioned 6 5 11 
once or twice) 

no response 2 6 8 

Table 10.14 Staff dislikes 

wards 
Feature new r~ -= 2-3) old (tt ,,. 3z.) total & = 6o) 

poor observation 15 15 
excessive walking 10 10 
lack of privacy 1 10 11 
lack of toilets/basins 5 3 8 

not enough space in emergency 5 2 7 
noise 2 5 7 
only one treatment room 5 5 
doors on 2 bed rooms 5 5 

separate rooms 4 4 
waste of space 3 3 
no single rooms 3 3 
light disturbs patients 3 3 

other features (mentioned 8 17 25 
once or twice 

no response 4 4 8 
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About half of the staff respondents made further comments on ward design, 

either in relation to the ward they worked in or suggestions for improving 

ward des~gn generally. The following were the main additional points 

made by staff respondents in both new and old types of ward: 

work areas for medical and nursing staff should adjoin 

all wards should have separate rooms for noisy, dying or unconscious 

patients 

emergency equipment should be easily visible and accessible 

there should be a 'retiring' room for staff to get away from the 

ward periodically 

window cills should be lower to enable patients to see out 

blackout facilities are needed 

more space needed at sides and ends of beds (relates to 2-bed rooms) 

wider doors on showers (for access by sanichairs) 

provide motel accommodation for relatives. 

Ratings for adequacy 

Patients and staff were asked to rate their wards for adequacy in respect 

of 25 specified design features affecting privacy, supervision and 

convenience. Ratings for adequacy were converted to percentages of the 

highest possible scores for each feature and 'league tables' compiled in 

descending order of votes by respondents in the new wards. These data 

are presented separately for patients and staff. 

a)Patients' adequacy ratings 

The patients' percentage adequacy ratings are shown in the following 

three tables together with the differences in percentage ratings 

between new and old wards (see footnote below table 10.24). 



Table 10.15 Patients' percentage adequacy ratings for privacy 

Feature 

privacy for treatments 

belongings 

bed pan 

toilet 

visitors 

sleep 

space 

washing 

dressing 

TV 

being alone 

radio 

overall for privacy 

new (n=17) 

79 

72 

68 

68 

68 

68 

66 

66 

66 

57 

54 

47 

64.9 

wards 

old (n=16) 

87 

66 

75 

64 

75 

69 

78 

78 

69 

48 

40 

47 

66.3 

difference 
new-old 

-8 

6 

-7 

4 

-7 

-1 

-12 

-12 

-3 

9 

14 

0 

-1.4 

Patients rated'privacy for being alone' and'watching TV'as markedly 

better in the new wards than in the old wards, while'privacy for 

personal space' and 'washing'were markedly better in the old wards. 

Table 10.16 Patients' percentage adequacy ratings for supervision 

wards difference 
Feature new old new-old 

patient attract nurse 84 70 14 

patient call nurse 81 72 9 

nurses help nurses 74 88 -14 

nurses move easily 74 88 -:14 

nurse hear patients 68 73 -5 
nurse see patients 65 56 9 

patients help patients 65 67 2 

patients talk to nurse 38 20 18 

overall for supervision 68.6 66.75 1.9 

10.24 

New wards were rated much better than old wards for'patient~ ability 

to talk to the nurse by call system' and for'patients' ability to 
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attract the nurse~ Old wards fared better than new wards for'nurses' 

ability to help each other' and 'ability to move around the ward easily'. 

' 'Patients' ability to talk to nurses was poorly rated i~ both new and 

old wards. 

Table 10.17 Patients' percentage adequacy ratings for convenience 

wards difference 
Feature new old new-old 

call system 83 63 20 

toilet 73 72 1 

locker 70 83 -13 

wardrobe 76 42 34 

day room 64 SS 9 

overall for convenience 73.2 63.0 10.2 

New wards were markedly better than old wards for convenience of access 

to wardrobes and in use of the call system. 

b)Staff adequacy ratings 

Table 10.18 Staff percentage adequacy ratings for privacy 

wards 
_Feature new (n=24) old (n=26) difference 

dressing 71 71 0 

treatments 69 64 3 

TV 68 60 8 

toilets 67 60 7 

space 65 57 8 

belongings 65 68 -3 
bed pan 65 66 -1 
washing 65 69 -4 
visitors 63 67 -4 
being alone 53 27 26 

radio 51 62 -11 

sleep 47 49 -2 

overall for privacy 62.4 60.0 2.4 



Staff rated 'privacy for being alone' as markedly better in the new 

wards than the old open wards. 

Table 10.19 Staff percentage adequacy ratings for su;eervision 

wards 
Feature new old difference 

patient summon nurse 74 71 3 

nurse help nurse 57 82 -25 

nurse move easily so 78 -28 

patients help patients 49 68 -19 

patients attract nurse 37 76 -39 

nurse hear patients 33 80 -47 

patient talk to nurse 24 19 - 5 

nurse see patients 15 80 -65 

overall for supervision 42.4 69.25 -26.9 
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For all but two of the eight supervision features staff rated the old 

open wards as very much better than the new wards, the greatest 

differences being for 'nurse able to see patients' and_ 'nurse able to 

hear patients'. 

Table 10. 20 _ Staff percentage adequacy ratings for convenie.nce 

wards difference 
Feature new old new-old 

call system 78 79 -1 

day room 72 72 0 

locker 70 49 21 

toilets 70 39 31 

wardrobe 62 32 30 

overall for convenience 70.4 54.2 16.2 

Convenience for access to lockers, toilets and wardrobes was considered 

by staff as greatly superior in the new wards compared with the old 

wards. 

Staff clearly assessed the new wards as deficient in respect of 

supervision, three of the eight features being rated as inadequate, and 



two as very inadequate. Only one feature in the old wards Cpatients 

able to talk to nurse by call system~ was rated as very inadequate 

because the call system was mainly 'buzzer only'. 
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The old wards were rated as inadequate for privacy for'patients able 

to be alone, and both wards as just less than adequate for'undisturbed 

sleep and rest'. 

Staff rated three convenience features in the old wards as inadequate -

'access to locker~ 'toilets' and 'wardrobes'. 

'Ease of access to call system'in both ward types was rated highest for 

adequacy by staff, followed by 'patients ability to summon nurse by 

call system'. 

Patients' and staff importance ratings 

Patients and staff were also asked to rate each of the 25 listed features 

for importance in an ideal ward (see append~x E'0 ). Percentage ratings 

above 90% and below 50% are summarised in the tables below: 

Table 10. 21 Patients' four most important features in an ideal ward. 

Feature 

s* patients able to attract nurses' attention 

s patients able to summon nurse by call system 

s nurses ability to move round the ward easily 
p patients able 

*P = privacy 
S = supervision 
C = convenience 

to sleep/rest undisturbed 

% mean rating 

95 

95 

94 

92 
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Table 10.22 

Feature 

Patients' three least important features in an ideal ward 

% mean rating 

p 

p 

p 

privacy when listening to radio 

privacy for being alone 

privacy when watching TV 

46 

46 

38 

Table 10.23 

Feature 

Staff's six·most important features in an ideal ward 

% mean rating 

s 
p 

s 
s 
s 
s 

nurses able to see patients 

patients able to sleep/rest undisturbed 

nurses able to help each other 

nurses able to hear patients 

nurses able to move round ward easily 

patients able to attract nurses' attention 

97 

95 

94 

93 

93 

92 

The feature which staff rated as least important was 'patients able to 

I talk with nurse by call system (48%). 

Comparisons were made between patients' and staff ratings for importance. 

The largest differences in ratings are shown below. 

Table 10.24 · Greatest differences between patients' and staff mean 
ratings for importance 

Respondent category and feature 
1) Patients' ratings more than 6% higher than staff: 

patients able to talk to nurse by call system 

patients able to summon nurse by call system 

privacy of personal belongings 

2) Staff ratings more than 10% higher than patients': 

privacy for patients being alone 

privacy when watching TV 

privacy of patients' personal space 

nurses able to help each other 

Key P = patients s = staff 

difference 
p-s % 

9* 

7 

7 

p-s % 

-20 

-18 

-14 

-11 

*Footnote: Quite large percentage differences in adequacy ratings can 
arise from small variations in the number of responses in 
each category. Small percentage differences should therefore 
be ignored in interpreting results. 
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Comparison of adequacy and importance .ratings 

The relative percentage ratings for importance and adequacy by each group 

of respondents in both types of wards are compared below·. The full data 

for each respondent group are shown in appendix E1~ 

Nearly all features in both ward types were rated by patients as 

considerably less adequate than the equivalent ratings for importance. 

Table 10.25 Greatest differences between importance & adequacy (patients) 

Features 
for new wards 

p patients able to sleep and rest undisturbed 

S nurses able to help each other 

S nurses ability to move around the ward easily 

S patients able to talk to nurse by call system 

for old wards 

S nurses able to see patients 

S patients able to talk to nurses by call system 

C convenient use of call system 

P patients able to sleep/rest undisturbed 

S patients able to attract nurses' attention 

S patients able to summon nurse by call system 

% difference 
i-a 

22 

22 

22 

21 

35 

35 

31 

25 

25 

23 

Table 10.26 Features patients rated higher for adequacy than importance 

Features 
in new wards 

P privacy when watching TV 

C convenient access to wardrobe 

P privacy for patients' belongings 

in old wards 
p privacy when watching TV 
p privacy when listening to radio 

C convenient access to locker 
p privacy when washing 

% difference 
i-a 

-14 

-6 

-1 

-15 

-11 

-5 

-1 
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Nearly all features in both ward types were rated by staff as consider

ably less adequate than their equivalent ratings for importance. 

Table 10.27 Greatest differences between importance & adequacy (staff) 

Features % difference 
for new wards i-a 

s nurses able to see patients 84 

s nurses able to hear patients 61 

s patients able to attract nurses attention 53 

p patients able to sleep/rest undisturbed 51 

s nurses able to move around ward easily 44 

s nurses able to help each other 37 

for old wards 

p patients able to sleep/rest undisturbed 43 

p patients able to be alone 37 

C .easy access to toilet 37 

C easy access to wardrobe 31 

p patients personal space 30 

Table 10.28 Features staff rated higher for adequacy than importance 

Features % difference 
in new wards 

privacy for watching TV 

in old wards 

privacy when listening to radio 

privacy when watching TV 

patients able to help each other 

i-a 

-4 

-19 

-13 

-3 
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comparisons between patients' and staff ratings 

comparisons between overall percentage adequacy ratings by patients and 

by staff for privacy, supervision and convenience are summarised below. 

Table 10.29 Differences in adequacy ratings between old and new wards 

Main feature difference in adequacy ratings (old - new) 

privacy 

supervision 

convenience. 

by patients by staff 

-1.4%* 

1.9% 

10.2% 

2.4% 

-26.9%* 

16.2% 

(*minus %ages= new wards less adequate than old wards) 

Staff rated the new wards as very much less adequate than the old wards 

for supervision generally. Both staff and patients rated the new wards 

as considerably more adequate than old wards for convenience. 

Comparisons were also made between overall importance and adequacy ratings 

for the three main features in the two types of ward by each group of 

respondents. 

Table 10. 30 

adequacy. 

Main feature 

privacy 

supervision 

convenience 

Difference in percentage ratings between importance and 

by patients 
new wards old wards 

7.9 

16.1 

6.2 

5.7 

17.8 

10.2 

by staff 
new wards old wards 

19.4 

37.9 

13.0 

17.3 

14.0 

23.4 

By far the greatest difference between overall importance and adequacy 

ratings was for staff rating of supervision in the new wards. 
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Staff were generally more critical of the wards they worked in, compared 

with their ideal, than were patients. 

Table 10.31 Difference·between importance 
all features (pa-tients and staff) 

and adequacy ratings for 

patients (n=33) staff (n=50) 
new wards old wards new wards old wards 

(n=17) (n=16) (n=24) (n=26) 

10.4 10.1 25.5 17.6 

Staff appeared generally more critical in the new wards than in the old 

wards judging by the difference between their overall percentage ratings 

for adequacy and importance. 

Statistical comparisons 

Spearman's test for rank order correlation was applied to comparisons 

between importance and adequacy ratings of staff and patients. 

Table 10.32 Summary of rank order correlation tests 

Privacy n=l2 features rated 

Importance 

patient/staff - new wards 

patient/staff - old wards 

staff: old wards/new wards 

patients: old wards/new wards 

Adequacy 

patients/staff - new wards 

patients/staff - old wards 

staff: old/new wards 

patients: old wards/new wards 

(see over for continuation of table) 

Values 

0.948 

0.794 

0.937 

0.841 

0.131 

0.374 

0.371 

0.477 

significant at 1% 
II 

" 
" 

at 1% 

at 1%. 

at 1% 

not significant 
II 

II 

,, 



supervision n=8 features rated 

Importance 

patients/staff - new wards 

patients/staff old wards 

staff: new/old wards 

patients: new/old wards 

Adequacy 

patients/staff - new wards 

patients/staff - old wards 

staff: new/old wards 

patients: new/old wards 

Convenience n=5 features 

Importance 

patients/staff - new wards 

patients/staff old wards 

staff: new/old wards 

patients: new/old wards 

Adequacy 

patients/staff - new wards 

patients/staff - old wards 

staff: new/old wards 

patients: new/old wards 

Values 

0.488 

0.363 

0.815 

0.554 

0.631 

0.607 

0.054 

0.-592 

Values 

0.5 

0.6 

0.95 

0.8 

0.35 

0.9 

0.4 

0.5 

not significant 
II 

significant at 5% 

not significant 

not significant 

" 
II 

10.33 

II 

not significant 
II 

significant at 5% 

not significant 

not significant 

significant at 5% 

not significant 
II 

Possible relationships were explored between personal characteristics of 

respondents and their attitudes to features of. ward design. Respondents' 

age, level of education, previous hospital experience, and patients' 

length of stay and degree of ambulation were correlated with their ratings 

for importance and adequacy. 

For patients there was a significant correlation between age and overall 

adequacy rating. There was no correlation between length of stay and 

overall adequacy ratings, but there was some correlation between adequacy 

ratings for privacy and length of stay. There was a negative correlation 
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between adequacy of supervision and length of stay. These results 

suggest that privacy needs may decrease with length of stay, and feelings 

of dependence may increase. 

For staff there was a significant negative correlation between age and 

overall adequacy ratings in the new wards, and a weak positive correlation 

in the old wards. There were more trained staff in the old wards and 

their average length of service was three times that of staff in the new 

wards. Staff perceptions of adequacy and importance would therefore 

appear to be related to their age, status and length of service. 

The above results generally do not show a highly significant degree of 

correlation between patients' and staff ratings, or between ratings in 

old and new wards. Nevertheless the more highly significant correlation 

between all respondents'ratings for importance of privacy features 

suggests that for this attribute at least there is general agreement 

between respondents' opinions on the order of priorities. 

The low level of significance between respondent group's ratings for 

adequacy generally suggests that people's stated opinions should not be 

taken as a reliable guide to evaluation of particular environments. 

The generally higher levels of significance for rank order of staff 

ratings for importance between old and new wards for all three groups of 

features suggests that this parameter could be used as a means of · 

weighting adequacy ratings in future evaluation studies. Patients' 

opinions on importance are likely to be less reliable for this purpose. 
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summary of the teaching hospital survey findings 

Nearly all patients said that the size of bedroom they c~rrently occupied 

was satisfactory. More than a third thought the ideal size of a bedroom 

was 4 beds, and a smaller proportion preferred 2-bed rooms. Only 4% 

preferred single-bed rooms. More than three times as many patients 

preferred sub-divided or separate room wards to open wards. 

Patients' previous hospital experience did not appear to affect their 

preferences for type of bedroom accommodation. 

Features liked most by patients in the wards they occupied were airiness, 

spaciousness, ensuite toilets and lightness. Features liked least were 

drab decor and cramped 2-bed rooms. 

I 
Nearly a quarter of the staff preferred ward units of 10 to 16 beds, while 

an equal number preferred units of 20 to 26 beds. Nearly a third had no 

particular preferences. The remainder preferred smaller or larger units. 

Nearly two-thirds of staff said they preferred open wards rather than sub

divided or separate room wards, although some suggested a combination of 

ward types would be the ideal. 

Easy observation in open wards was liked by many staff from the old wards. 

Privacy for patients was liked by a smaller number of staff from the new 

wards. The main features disliked by staff from new wards were poor 

observation and excessive walking, while staff from old wards disliked 

lack of privacy for patients. 

Adequacy ratings by patients and staff for 25 listed design features in 

both types of ward showed that patients considered the open wards slightly 

better for privacy and slightly worse for supervision than the new wards 

with separate bed rooms. 
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Staff however gave slightly better adequacy ratings for patients' privacy -
in the new wards, but much better ratings for supervision in the old 

open wards. The new wards were rated by both patients and staff as 

superior for convenience. 

Patients considered that ability to summon a nurse when needed is the most 

important requirement in an ideal ward, while staff considered that 

ability to see patients was the most important requirement. 

All wards fell well below respondents' ideals in respect of all three 

main feature.s, but particularly so in respect of staff requirements for 

supervision in the new wards and convenience in the old wards. Patients 

regarded design for supervision as about equally short of the ideal in 

both new and old wards, and design for privacy more deficient in new 

wards than in old wards. 
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10.4 COUNTRY HOSPITAL SURVEY 

Description of wards 

Three wards were studied in the second survey: 1) a modern 31 bed 

double corridor ward for male and female patients on the second floor 

of a four storey block (referred to hereafter as 'new'), 2) a 24 bed 

open ward for female patients, and 3) a 23 bed part open and part 

separate rooms type ward for male patients on the ground floor in the 

old part of the hospital (see floor layouts overleaf, figs 10.3 & 10.4). 

The distribution of beds in the three wards is shown below. 

Table 10.33 Bed distribution by size of bedroom 

old wards 
Beds in room new wards male female 

1 2 4 

2 10 4 

3 1 

4 16 

5 - 6 6 

7+ 9 verandah 16 
8 

available 31 23 24 
no. occupied 

when surveyed 31 22 21 

The extent of observation of beds in each ward was analysed. 

Table 10.34 Visibility of patients' heads 
no. of patients heads visible 

old wards 

main 
verandah 

Observation point new wards male female 

nurses' stn.sitting 

nurses' stn.standing 

walking along 
corridor/aisle 

standing in entrance 
of rooms/bays 

total beds 

% visible from 
room entrance 

2 

2 

13 

24 

31 

77% 

3 

5 

21 

23 

23 

100% 

1 

1 

24 

24 

24 

100% 
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A call system was installed in all three wards. In the new ward the 'talk' 

facility was used one way only (patient to nurse) although 2-way talk was 

possible. In the old male ward a buzzer system only was installed in the 

main ward area although a 1-way talk system was provided for single rooms. 

In the old female ward all beds had a 1-way talk facility but it was said 

to be 11 lousy11 • 

In the new ward the open nurses'station commanded a view of the lifts and 

stairs and entrance lobby to the ward. In the female ward the nurses' 

station was in an enclosed room across the corridor from the main ward 

area; in the male ward the nurses' station was in a small crowded room 

adjoining the 6 bed open ward. 

In the new ward the toilets and bathroom were accessible only from the 

corridor, although the two single rooms had a shared ensuite toilet between 

them. In the old female ward there were two WCs and a bathroom accessible 

along a corridor outside the main ward. In the old male ward there were a 

we and 2 bathrooms along the corridor from the main ward, but fairly close 

to the single and 2-bed rooms. The general provision of toilet facilities 

for the old wards was well below the standard of the new ward. 

No treatment room was provided in any of the wards surveyed, although it 

appeared that some procedures on patients in the new ward were carried out 

in the clean utility room. 

A sitting room was provided on the north side of the new ward. Day rooms 

were not available for the old wards, although they had existed previously. 

Vinyl sheet or tiles were used for floor coverings in all three wards, 

although the male old ward had carpet to the corridor serving the single 

and 2-bed rooms, and the new ward had rubber sheet for the corridors and 

tiles for utility rooms and toilet areas. 
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The wards were compared for their extent of internal and external view. 

Table 10.35 View from beds 
no.of patients able to see 

old 
Extent of view new M F 

nurses station 4 6 1 

sky all 31 15 9 

other buildings nearby all 31 13 9 

peop1le outside 20 11 8 

All wards were equipped with the old type standard metal frame bedsteads. 

Cubicle curtains were provided for all beds in multi-bed rooms in all 

wards. 

In the new wards a wooden combined wardrobe/locker unit was used. This 

had been specially designed for the hospital when the new ward unit was 

built. The standard metal 3 drawer cupboard unit was used in the old 

wards for storage of patients' belongings. No wardrobes were provided in 

these wards. 

An 'angle poise' light was provided for all beds in the new wards plus an 

upward pointing wall lamp. Small wall bracket lights were provided in the 

female ground floor ward, and strip lights on the walls in the main ward 

area of the male ward. 

Ward management and staffing 

The following tables glve the allocation of senior and junior nurses on 

duty in all three wards for the three shifts, and the bed/staff ratios. 

Table 10.36 Staffing allocations 
M old 

F new 
Shift sen. jun. sen. jun. sen. jun. 
morning 3 4 2 3 5 
afternoon 3 2 2 1+ 4 

night 1 2 1 1 1 1½* 

total 7 8 5 S+ 10 1½ 

*1 shared with children's ward. 
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Table. 10.37 Beds/staff ratios 

old. 
Item new M F 

beds available 32 23 24 

staff total 15 10+ 11½ 

ratio beds/staff 2.1 2.2 2.1 

Patient assignment was practised in all wards. 

The Respondents 

A total of 71 respondents completed questionnaires in the second survey at 

the country hospital, of whom 40 were patients and 31 staff. Forty three 

respondents were from the new ward and 28 from the old wards. Male and 

female patient respondents were approximately equally balanced in the new 

wards, but female respondents were in the majority in the old wards. 

Almost all staff respondents in both wards were female. About two thirds 

of patients in new wards were under 35 years of age, while the reverse 

applied in old wards. Over two thirds of staff in all wards were under 30. 

All occupants of the wards who could respond did so. 

As described earlier the survey method for the country hospital was 

simplified in respect of the patients' questionnaire (see appendix E9 ). 

It was thus not possible to compare staff and patients' responses for 

adequacy or importance as in the teaching hospital survey. Patients' and 

staff opinions are analysed separat~ly in the following sections. 
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Patients' opinions 

Patients' previous hospital experience was related to their expressed 

preference for different types of ward,ie open, sub-divided bays, separate 

rooms or other. 

The distribution of patients' previous experience is given below. 

Table 10.38 Patients' previous ward accommodation 

Type(s) of ward experienced 

open+ bays+ rooms 

open+ bays or rooms 

bays &/or rooms 

open only 

no previous experience 

%age of respondents 

2 

20 

45 

20 

13 

100 

Only 16% of patients expressed a preference for ward accommodation of a 

different type to that which they currently occupied. Fifty-two percent 

of the respondents gave reasons as follows: 

company 

privacy 

quietness 

10 patients 

8 

6 

Patients' previous ward experience did not appear to influence strongly 

their preference for type of ward accommodation. Quietness was given as 

the reason by two patients who preferred bays or rooms rather than open 

wards. 

Patients were next asked to nominate the type of ward they thought ideal. 

Sixty percent responded, but only 10% gave reasons. 



The three most commonly cited reasons for an ideal ward type were: 

size of bedroom/number of beds 

location of toilet facilities 

nurse call system 

Preferences for ideal bed room size were: 

4 beds 12 

2 7 

2-4 5 

1 3 

open ward 1 

Preferences regarding toilet facilities were 

toilets close by/within view 

ensui te toilets 

more toilets 

Preferences concerning nurse call system were: 

2-way conversation 5 

easily reached buzzer 2 

Features liked most and least about ward 

9 

5 

4 (from open ward) 

Ninety two percent of patients answered the question on likes. 

Table 10.39 Features most liked by patients 

10.43 

no.of responses in each ward type 
Total new (n=28) old (n=12) total (n=40) 

windows/view 13 2 15 

light/airy 9 1 10 

spacious 2 3 5 

privacy (separate rooms) 4 1 5 

quietness 3 3 

size of separate rooms 2 2 

other features 3 2 5 

'nothing' 1 1 
total features mentioned 37 9 46 
no response 3 3 
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Thirty seven percent of patients answered the question on dislikes. 

Table 10.40 Features most disliked by patients 

no.of responses in each ward type 
new old total 

Featu:r:es (n=28) (n=12) (n=40) 

drab decor 3 1 

insufficient toilets 1 1 

2 bed room too small 2 

lack of storage 2 

other features 3 4 

total features mentioned 11 6 

no response 17 8 

Ratings for privacy by patients in each ward type were: 

sufficient 

unsufficient 

no response 

new wards 

27 

1 

Means of improving privacy were suggested as follows: 

compulsory use of earphones for TVs and radio 

no smoking in ward 

less beds in ward 

Ratingsfor supervision by patients were: 

new old 

adequate 21 8 

inadequate 7 2 

no response 2 

Several ways of improving supervision were suggested: 

old wards 

5 

5 

.2 

patients 
2 

1 

1 

less patients in ward 

more staff (in separate rooms wards) 

intercom system 

2 patients 

1 

nurses' station should have view into 
each room 

1 

1 

4 

2 

2 

2 

7 

17 

25 



Ratingsfor convenience by patients were: 

sufficient 

insufficient 

no response 

Suggested aids to convenience 

plenty of room to move 

good lockers 

new 
22 

6-

Suggested hindrances to convenience: 

toilets not close enough 

lack of storage 

'drip patients' can't reach buzzer 

need washbasin in bedroom 

Ratings for comfort by patients were: 

new 

sufficient 25 

insufficient 1 

no response 2 

Comments on comfortable features: 

old 
7 

2 

3 

4 (2 from old wards) 

2 

old 

8 

3 

1 

5 (3 from old wards) 

2 (new wards) 

1 

1 

airy/large windows 4 patients 

good light 2 

beds comfortable 2 

table & locker handy 1 

toilets handy 1 

openness 1 (old ward) 

Comments on uncomfortable features: 

too hot 1 

uncomfortable beds 1 

10.45 



Lastly patients were asked to select three features from a list of 14 

which they regarded as most important in an ideal ward. 

Table 10.41 Most important features as ranked by patients 

features no. no. of nominations 
privacy for clinical administration 20 

easy access to toilet 19 

undisturbed sleep/quietness at night 14 

good view of the outside 11 

nurse able to see patients 9 

sufficient space round beds 8 

able to talk to nurse on call system 7 

adequate storage for belongings 7 

conversation with visitors not overheard 6 

nurse able to hear patient call out 6 

call system easy to use 6 

able to converse with other patients 5 

not overlooked when undressing 1 

personal seclusion from other patients 1 

Staff opinions 
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Staff were asked to say what design features they liked most about their 

ward. Eighty seven percent of respondents nominated one or more features, 

about 20% being in the negative ("there is nothing I like about this 

ward") • 

A total of 12 design features were mentioned, eight from the new wards 

and four from the old wards. 

Table 10.42 Features most liked by staff 

no. of nominations 
Feature - new wards old wards 

openness 4 

easy supervision 4 

central facilities 4 

views 3 

spaciousness 3 

other features 4 2 

total 

4 

4 

4 

3 

3 

6 



Staff were also asked to say what features they liked least. 

Table 10.43 Features most disliked by staff 

Features 

poor supervision 

beds too close 

insufficient showers 

lack of privacy 

location of pan room 

insufficient space 

other features 

no. of nominations 
new wards old wards 

4 

6 

4 

2 

2 

2 

4 

3 

2 

4 

Staff were asked to say what type of ward they liked to work 

total 

6 

6 

4 

4 

3 

2 

8 

in and 

give their reasons. The rank order of preferences are given below. 

Table 10.44 Type of ward preferred by staff 

no. of nominations 
ward types new old total % 

separate rooms (2-4 beds) 4 6 10 32 

open ward 3 6 9 29 

4 bed bays 1 4 5 16 

'circular ward' 1 1 3 

no response 6 6 20 

10.47 

to 

Supervision was the most frequently cited reason for preferring open wards 

(5 mentions). Other reasons given for preferring open wards were 

companionship, good communication and better morale. 

Separate rooms were preferred by three respondents for their privacy, two 

of whom considered they provided a good compromise between privacy and 

companionship. One respondent supported their preference for bays as 

being a good compromise between privacy and supervision. 
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Staff were asked to say how many beds they preferred in a 'ward unit. 

Table 10.45 Staff preferences for size of ward unit 
no. of nominations 

NO, of beds in unit new old total % 

26-30 5 6 11 37 

under 20 s s 10 33 

21-25 3 s 8 27 

31-25 1 1 3 

Staff were asked.how many beds they preferred in multi-bed patients'rooms. 

Table 10.46 Staff preferences for size of bed room 

no. of nominations 
No. of beds- in room new old total % 

4 8 13 21 70 

2 4 1 s 17 

6 1 2 3 10 

3 1 1 3 

Opinions on adequacy ratings were requested for each of 21 specified 

ward design features, the options given being very good, good, poor or 

very poor. No options were given for 'don't know' or 'not applicable'. 

The ratings were scored 3, 2, 1 and 0 respectively from 'very good' to 

'very poor' and percentage mean adequacy ratings derived from the scores. 

Details of staff respondents' adequacy ratings are given in appendix E", 

but the results are suI!lI'1arised below. Old wards were generally rated as 

consideraply wor·se than new wards for all design features. Only 

three features scored below SO% in new wards. 

Table 10.47 Features rated 'poor' in new wards 

Features 

privacy, undisturbed sleep and rest 

supervision, nurses station location 

supervision by observation 

%age rating 

49 

47 

42 
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Only one feature, 'cooperation as an aspect of supervision' was rated 

as •good' in the old wards. Six features in old wards scored below 25%. 

Table 10.48 features rated 'very poor' in old wards 

Features %age rating 

privacy using toilet 

supervision, nurses station location 

convenience of storage 

privacy for using radio/TV 

convenient access to toilets 

privacy for undisturbed sleep or rest 

23 

23 

21 

19 

17 

12 

Two features had rating differences of 40% or more between old and 

new wards. 

Table 10.49 Features with biggest rating differences 

Features %age difference 
supervision by call system 

privacy for clinical examinations 

44 

40 

Two features had rating differences of 15% or less between new and 

old wards. 

Table 10.50 Features with least rating differences 

Features %age difference 

supervision by observation 

supervision by cooperation 

Importance ratings_ 

11 

15 

All staff were asked which three of the 21 features rated for adequacy 

they regarded as most important in an ideal ward. The descending order 

of frequency for the first five of 14 features voted for is given below: 

Table 10.51 Five most important features (staff) 

Features votes (n = 28 X 3) 
observation 15 

personal seclusion 12 

toilets convenient 10 

n.stn. location 9 

spaciousness 8 
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summary of the country hospital survey findings 

Most patients said they liked the size of bedrooms they ~urrently occupied, 

reasons given being company, privacy and quietness. 

About half of the 28 patien_ts responding thought that four-bed rooms were 

ideal. Two bed rooms were less popular. Only one patient preferred an 

open ward, while three preferred single rooms. 

Features liked most by patients in new wards were outside view, lightness 

airiness. Patients in old wards liked their spaciousness. 

New wards were disliked for their drab decor, cramped two-bed rooms and 

lack of storage space. Drab decor and insufficient toilets were disliked 

in the old wards. 

Over 95% of patients considered the new wards provided sufficient privacy, 

but patients in the old wards were almost equally divided on this issue. 

The main complaint was other patients not using earphones when listening 

to radio or TV. 

Three-quarters of patients in new wards considered they provided good 

supervision, but only two-thirds had this opinion of the old wards. 

New wards were rated by patients as both more convenient and more 

comfortable than old wards. Spaciousness appeared to contribute most to 

convenience, while lightness and airiness were the main factors affecting 

opinions on comfort. 

By far the wost important features for patients in an ideal ward were 

privacy when undergoing a clinical examination and easy access to a toilet. 

Lack of disturbance while sleeping or resting, and a good outside view, 

were also highly important. 
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Staff in new wards in the country hospital said they most liked their -
convenience and the central utility spaces, the views,and the spaciousness. 

Openness and easy supervision were the most popular features in old wards. 

Features liked least by staff in new wards were poor supervision and 

cramped bed spaces. In old wards the lack of privacy and the inconvenient 

pan room location were most disliked. 

Staff were about equally divided in their preference for wards with 

separate rooms compared with open wards, although a small proportion 

opted for 4 bed bays. Open wards were preferred for ease of supervision, 

companionship and good communication. Privacy and companionship were 

given as reasons for preferring wards with separate rooms. 

More than a third of the staff gave the optimum size for a nursing unit 

as more than 26 beds, slightly less than a third preferred less than 

20 beds, while just over a quarter opted for 21-25 beds. 

Staff considered four-bed rooms by far the best size for multi-bedded 

patients rooms, with two-bed rooms and six-bed rooms lagging far behind. 

The new wards were rated by staff as far more adequate than the old wards 

for all the 21 design features listed. The only feature rated above the 

50% score in old wards was cooperation as an aid to supervision. Only 

three features were rated as less than 50% in new wards: privacy for 

undisturbed sleep, nurses' station location, and observation of patients. 

Staff nominated the most important features in an ideal ward as easy 

observation and personal privacy for patients. 
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lO.S CONCLUSIONS ON WARD SURVEYS 

The two pilot surveys emphasized the differences in perception between 

patients and staff regarding requirements for privacy and supervision,and 

how these are best provided for in ward design. 

The comparison between open and separate rooms wards was most marked in 

the country hospital. This was at least partly due to the compact design 

of the modern ward and its convenient amenities, and to the relatively 

inconvenient and antiquated design of the old open wards. 

Factors other than the degree of openness or subdivision of ward space 

have an important influence on respondents' assessment of suitability for 

privacy and supervision. Details such as floor finishes, design of bedside 

lockers, location of toilets, dimensions of bedrooms, and type of call 

system, all play a part in the overall assessment of suitability of the 

ward environment for patient care. 

The need for privacl when undergoing a clinical examination or consultation, 

when using toilet facilities, and when sleeping or resting, are seen by 

both patients and staff as important requirements to be met. Design of 

the ward can only assist to some extent in meeting these ideals. Ward 

management policies., and the consideration of people for their neighbours, 

also play a significant role. 

Supervision is not greatly aided by open wards. Nurses are able to adapt 

to other types of ward quite readily_, but the extra effort required to 

ensure an adequate level of patient care in wards with separate rooms may 

create problems which can only be reduced by increasing staffing levels, 

or by lowering the level of personal care provided. 
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further surveys would be needed to investigate more fully the reasons 

for different priorities of requirements, not only between patients and 

staff, but also between different types of people within these two groups. 

The surveys should aim to establish the effects (if any) of particular 

features of ward design, such as bedroom size, on respondents' behaviour 

in relation to privacy and supervision. Other aspects such as comfort, 

convenience, safety and adaptability should also be studied in relation 

to different kinds of ward design and equipment. 

Opinion surveys by self-administered questionnaire are a fairly simple 

and economical means of highlighting important differences in various 

types of ward design. They do not however reveal important matters of 

detail which interview surveys covering the same topics can highlight 

more adequately. 
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I0.6 OPINION SURVEY ON DESIGN FEATIJRES AFFECTING EFFICIENCY 

Survey aims 

Following the two pilot surveys of hospital wards with respect to privacy, 

supervision and convenience, a further survey was undertaken in 1980 on 

opinions of senior nursing and medical staff regarding ward design. This 

survey had the following aims: 

1) to identify design features of wards which contribute both to 

efficient use of staff, and to comfort and convenience of 

patients. 

2) to identify changes taking place in nursing and administrative 

methods with regard to patient care .and medical and nursing 

education. 

3) to identify social, economic and technological trends affecting 

patient care and consequently ward design. 

4) to select examples of ward design which would merit further 

study. 

5) to test users' opinions on a number of operational and design 

policy options affecting nursing methods and ward designs. 

6) to identify priorities for research in ward design. 

Respondents and survey methods 

Thirty-three respondents were selected for the survey;- 29 nurses and 

four doctors. Twenty-two of the nurses and the four doctors were from 

a major Sydney teaching hospital. The other seven nurses were from a 

variety of government, professional and advisory organisations in Sydney. 

Re~pondents were selected to provide a range of nursing and medical 

opinion from senior and mid-level staff. Over half the nurses had 

overseas experience. Nearly half were aged between 30 and 44, a third 

were over 45, and less than a quarter were under 30. 
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A large hospital was chosen as the main survey site for administrative 

convenience and to ensure that a good range of prior experience was 

represented. The hospital had a range of ward designs in use, both old 

and new, and a new main ward block was under construction at the time 

of the survey. 

The hospital respondents for interview were nominated by the Director 

of Nursing and the General Medical Superintendent on the basis of 

degree of experience and area of specialisation. The interview lasted 

between one· and two hours and all but four were tape recorded. Respon

dents were assured that their comments and answers would be treated as 

confidential and that no respondent would be identified in any report 

of the survey. 

Prior to the survey a brief literature search was conducted on nursing 

rnethods,and on the interrelationship between ward design and nursing 

practice. A pilot questionnaire was then developed and tested, and a 

list of topics devised as the basis for the interviews. 

All but two of the respondents completed a multiple-choice question

naire on preferences of operational and design policies (see appendix 

E11). Nearly all respondents had extensive experience in a variety of 

hospitals in Australia and overseas, and some were also experienced 

nurse planners. 

The interviews were conducted with the aid of a check list which had 

been worked out to give the interviewer sufficient control over topics 

discussed, but without inhibiting respondents' replies (see appendix E11). 

Recordings of the interviews were subsequently analysed for content 



and a detailed report compiled under the following headings: 

Trends likely to affect ward design: 

nursing methods 

medical and nursing education 

changing roles of ward staff 

early discharge 

increasing longevity of population 

early ambulation 

health insurance 

consumers' rights 

confidentiality 

technological developments 

changes in management methods 

control of infection 

community health programs 

visiting arrangements 

Perceived goals of ward design 

Privacy and supervision 

Design features affecting efficiency 

Design features affecting patient comfort 

Design features affecting staff comfort and convenience 

10.56 

As the findings were not based on a probability sample no conclusions 

can be drawn about the respondents' characteristics. Nevertheless the 

findings provide a representative range of viewpoints on ward design. 

Findings of interview survey 

The issue of nursing education was one on which many respondents held 

strong views and on which there were diverse opinions. Nevertheless there 

was general agreement that some nurse education would still go on in wards, 

although supernumerary student nurses would probably be supervised by 



experienced sisters, and there would be fewer student nurses to carry 

out more menial tasks. More space would be needed in wards for small 

group teaching. 
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Improvements in status for nurses,which were seen to accrue from higher 

standards of professional education,were likely to give nurses a greater 

impact on decision making and thus to have more say in hospital design. 

Reduction in the average length of stay of patients was likely as a 

result of cost cuttings and the need for beds. This would increase 

the overall level of dependency of patients and emphasise the need for 

good observation in wards. 

Coupled with reduced length of stay is the practice of early ambulation, 

even for high dependency patients who may still be attached to drips and 

drainage tubes. More sitting space would therefore be needed close to 

bed areas and under the supervision of nursing staff. Other sitting 

spaces would also be needed as well as easy access to outside areas, 

verandahs etc. 

Another trend likely to affect the kind of patients being treated was the 

increasing average age of the population. Acute patients with 

chronic conditions, such as vision and hearing problems for example, 

w:>uld be admitted more often. These patients would be more demanding of 

nursing time and attention, would be less self-reliant, have difficulty 

using sophisticated equipment (such as call systems} and be liable to 

more danger from falls. 

Single bedrooms were often demanded by patients with private health 

insurance, and who were upset if no private rooms were available. 

Most respondents thought certain categories of patients should be in 
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single rooms for medical reasons, such as terminal illness. Many thought 

seriously ill patients should always be in open wards for safety's 

sake. Some patients became bored and lonely in single rooms and asked to 

be in an open ward or multi-bed room. Changes to hospital insurance 

schemes could well alter the demand for private bedrooms in public 

hospitals. 

A common problem in wards was having nowhere private to conduct an inter

view or consultation. The increasing awareness of many patients of their 

right to know details of their condition was making it important to provide 

sound insulated interview rooms where confidential discussions could take 

place without fear of overhearing loud conversations (eg if the patient 

was deaf). 

One purpose of the survey was to obtain recommendations of 'good' ward 

designs to study in use. Only one respondent nominated a ward in 

an Australian hospital which merited this distinction. Several nurses, 

however,volunteered (unasked) their nominations for the 'worst' ward. 

A variety of design features were mentioned by respondents which they 

considered contributed to good nursing care. These included good 

facilities for observation, such as glass partitioned bays, a high 

proportion of beds visible from the staff bases, and a convenient grouping 

of utility areas and bed areas to reduce unnecessary movement. A high 

proportion of nurses said they preferred open Nightingale wards, or else 

converted sub-divided open wards,with four-bed bays and half-glazed 

partitions between bays,which provided a little more privacy than open 

wards. 
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Nursing methods 

Many respondents considered that any method of nursing could be carried 

out in any design of ward. Nevertheless, in response to detailed 

questions on the effects of ward design on efficiency, it appeared that 

some combinations of design features can contribute to efficiency, while 

others cause difficulties. 

The four main methods of nursing practised today are 1) primary nursing 

in which one nurse is responsible for a patient from admission to 

discharge, 2) patient assignment in which a nurse is responsible for 

a patient only during a shift, 3) team nursing where two or three nurses 

are together responsible for a group of patients, and 4) task assign

ment where all nurses are allocated specific tasks to perform through

out the .ward. 

The first two methods aim to provide patient-centred care, but are 

more expensive in the use of staff time. They are>however, preferred 

by many nurses, and are considered to give a better standard of care 

and to result in greater nurse satisfaction. They are more easily 

adopted in wards where patients are grouped in rooms of four to six 

beds. 

The two task orientated methods of nursing are often adopted when 

there is a shortage of staff or a higher than normal work load. Team 

nursing allows greater continuity of contact between nurse and patient 

than task assignment, yet allows student nurses to work under the 

supervision of trained nurses in the team. Most respondents considered 

that task assignment could be carried out equally well in any ward 

design, but overall supervision of student nurses was facilitated in 

more open ward layouts. 



Findings from multiple choice questions on policies 

Twenty seven of the nurses interviewed answered the que~tions on 

operational and design policy options (see appendix E1z). Fourteen 

operational policies were specified and a further eight listed only. 

The opportunity was given to nominate and express opinions on any 

other policy topics. 
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The preferred method of nursing was by primary nursing followed closely 

by patient assignment. The table below shows the distribution of 

answers by.respondent's role. 

Table 10.52 Preferred nursing method 

Primary Patient 
Respondent role nursing assign. 

Administrator 7 2 

Charge sister 7 

Educator 3 

Planner 2 2 

Total 12 11 

Team 
nursing 

4 

4 

Task 
assign. 

Several respondents who opted for primary nursing or patient assignment 

proposed an alternative method of nursing at night, such as team 

nursing or task assignment. 

Over 64% of respondents considered it was preferable to carry out 

treatments in a treatment room rather than in multi-bed rooms, 

although 80% felt that it was acceptable to perform treatments in 

single rooms. 

A majority of respondents preferred mobile beds as the means of 

transporting patients within the hospital. The full range of options 

mentioned are tabulated below. 
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Methods of transport preferred Table 10.53 

Method no. of nominations 

Mobile bed/wheelchair 

Mobile bed 

Wheelchair 

Combination of above and walking 

Trolley 

Trolley/wheelchair 

Total 

12 

8 

3 

2 

1 

1 

27 

Ambulant patients should be encouraged to wear day clothes,according 

to more than half the respondents_,although there were some provisos: 

Table 10.54 Policy on wearing day clothes 

Options no. of nominations 

Yes, all day 11 

Yes, part of day only 

Yes, to go out of ward only 

Up to patient to decide 

Depends on procedures 

No 

Total 

2 

3 

2 

2 

7 

27 

Most respondents preferred patients to have their meals in a day/ 

dining room on the ward although other options were also mentioned. 

Some respondents gave more than one option. 

Table 10.55 Preferred location for patient's meals 

Options 

Day/dining room on ward 

In sitting area in bedroom 

By bed 

Patients'cafeteria 

Total 

no. of nominations 

19 

9 

6 

1 

35 
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Cleansing of bedpans and urinals was considered a major problem. Dis

posables were disliked due to the waste of material resources, but few 

respondents had experienced their use in hospitals. Many methods 

of cleansing were -felt to be unduly noisy, especially if washers/ 

sterilizers were sited close to bedrooms. The preferred methods of 

bedpan and urinal cleansing are tabulated below: 

Table 10.56 

Methods 

Method of bedpan/urinal cleansing 

Washer/sterilizer per ward 

Washer/sterilizer per sub-unit 

Washer per sub-unit, sterilizer per ward 

Washer per sub-unit, sterilizer per floor 

Disposable pan liners/urinals 

Disposables to supplement washer/sterilizer 

Total 

no. of nominations 

12 

3 

2 

1 

6 

2 

27 

About 60% of respondents preferred 'imprest' delivery.of linen 

although trolley exchange was the only other option mentioned as a 

preference. Methods of storage preferred varied considerably as the 

following table indicates: 

Table 10.57 

Options 

Preferences on linen storage 

Shelving in ward corridor 

'Nurserver' per room 

Separate storeroom with shelves 

On trolleys 

'Nurserver' per sub-unit 

Don't know 

Total 

no. of nominations 

8 

7 

5 

4 

1 

2 

27 
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The subject of listening devices for TV and radio raised very strong 

comment from many respondents. Patients listening to personal TVs 

without earphones was widely condemned as one of the worst forms of 

noise nuisance in wards. Personal TVs were also a cause of obstruction 

in the bed area. Preferences for form of listening devices for radios 

and TVs were as follows: 

Table 10.58 Preferences on listening devices for Radios/TVs 

Option~ 

Headphones .or earphones 

Headphones 

Earphones 

Handset 

No TV in bedrooms, radio earphones 

Total 

no. of nominations 

18 

4 

3 

1 

1 

27 

Opinion on visiti~g times were fairly equally divided between restricted 

visiting (13) and open visiting (11). A few respondents (3) suggested 

open visiting except for rest periods. A majority of respondents felt 

there should not be more than two visitors per patient, although five 

respondents suggested that it depended on the patients' condition. 

Large numbers of visitors were a problem with some migrant families. 

Other policies on which preferences were given included smoking, 

restrictions, storage of dangerous drugs, location of teaching 

facilities, storage of patients' records, and sitting space for 

patients. 

Almost all respondents preferred smoking restricted to certain areas 

of the ward, decentralised drug storage in a fixed lockable cupboard, 



and teaching to be conducted in special teaching spaces or in the 

treatment room. There was an equal division of opinion on whether 

teaching could sometimes be conducted in bedrooms. 

Most respondents preferred patients' notes to be kept on a trolley at 

the staff base although a small proportion felt they could be kept at 

the patients' bedside or at sub-stations. 
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A majority of respondents felt that patients should have sitting space 

in bedrooms as well as a separate sitting room for the ward unit or 

sub-unit. The tendency for many post-operative patients to be encouraged 

to get up soon after their operation meant that sitting space was needed 

in high dependency areas. 

Eight other policy toJics were listed in the questionnaire and two were 

added by respondents. The table below shows the number of respondents' 

comments made on each. 

Table 10.59 

Topic 

Safety 

Death 

Interviewing 

Catering 

Cleaning 

Other operational policy topics 

Rest periods 

Clerical assistance 

Communications between staff/departments 

Allied health.and ancillary staff facilities~ 

Discharge lounges ~ 

no. of comments 

21 

17 

14 

11 

11 

10 

8 

7 

added 4 

topics 2 
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Safety was referred to in respect of a number of aspects affecting both 

patient care and staff safety. 

Table 10.60 Safety aspects mentioned 

Aspect no. of nominations 

Slippery floor 6 

Toilet areas : locks, steps, rails 

Hot water scalds 

Fire 

Falls from beds 

Aged and ha~dicapped patients 

Signposting and equipment labelling 

Chairs for disturbed patients 

Lifting 

6 

4 

3 

3 

2 

2 

2 

1 

Confidentiality was a major problem with interviewing .especially in 

multi-bed rooms of two to four beds. A separate interview room was 

proposed by eleven respondents. 

A major source of annoyance to staff and patients was noise from clean

ing machines. Floor polishing tended to be overdone, especially by 

contract cleaners. 

Complex call systems came in for adverse comment, especially in view of 

the trend towards a higher proportion of aged and high dependency 

patients in acute wards. 

Thirteen design policy topics were listed in the questionnaire and 

respondent~ preferences on design options are described below. 

Most respondents opted for between two and four ward units per floor, 

although nearly a quarter had no opinion. The full range of options 

is given in table 10.61. 



Table 10.61 

QPtions 

3 or 4 

4 

2 

8 or more 

1 

Don't know 

Total 

Number of ward units per floor 

no. of nominations 

7 

6 

6 

1 

1 

6 

27 

Ward units are sometimes divided into two or more sub-units of 

between four and six beds grouped round a staff base or utility 

area. 
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There was little support for ward sub-units, 16 respondents expressing 

a dislike for the concept. Of the 8 respondents in favour, four wanted 

four sub-units per ward unit, one preferred three, one preferred two, 

and one said ' it depended on the ward special ty' • 

Preferences on numbers of beds preferred in a typical sub-unit were 

given by only six respondents. These are tabulated below: 

Table 10.62 Number of beds per sub-unit 

Number of beds preferred 

4 - 6 

7 - 10 

11 - 15 

16 plus 

Total 

no. of nominations 

2 

2 

1 

1 

6 
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Three or four beds per room or bay was preferred by most nurses. Two

bed rooms were disliked. The range of preferences are given below: 

Table 10.63 Number of beds per multi-bed room or bay 

Options 

4 

3 or 4 

5 or 6 

2 - 4 

2 

4, with some 5 or 6 

16 bed open ward, with some 4 bed rooms 

Don't know 

Total 

no. of nominations 

14 

5 

3 

1 

1 

1 

1 

1 

27 

The number of single rooms preferred per 30 bed ward unit varied from 

none to eight or more. 

Table 10. 64 

Options 

4 

6 

3 

5 

8 plus 

None 

Don't know 

Total 

Single rooms per ward 

no. of nominations 

10 

7 

5 

2 

1 

1 

1 

27 
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There was considerable disagreement on the extent to which beds should 

be easily visible from a central staff base. 

Table 10. 65 Percentage of beds visible from staff base 

Percentage visible 

25% of beds 

SO% 

10% 

100% 

75% 

Not necessary 

Not necessary except for task assignment 

Don't know 

Total 

no. of nominations 

9 

5 

4 

2 

2 

1 

1 

3 

27 

Despite technical advances in patient call systems a majority of 

nurses preferred 'buzzer only' systems. 

Table 10.66 Preferences for call systems 

Options no. of nominations 

Buzzer 19 

Talk two ways 4 

Buzzer plus talk two ways 

Talk one way 

Don't know 

Total 

2 

0 

2 

27 



A majority preference was for a central staff base location, although 

many provisos were expressed,depending on the nursing method adapted. 

Table 10.67 Staff base location 

10.69 

Preference no. of nominations 

Central in high dependency area 

Central in ward unit 

Decentralised to sub-units 

Central to pair of ward units 

Near ward entrance 

No base for primary nursing, but central for 
high dependency beds for task assignment 

Central to two units for primary nursing, 
central to unit for task assignment 

Don't know 

Total 

11 

7 

3 

1 

1 

1 

1 

2 

27 

Over 85% of respondents wanted either a central treatment room in each 

ward unit or per floor. Two said no treatment room was needed and two 

didn't know. 

There was also a general preference for one central utility area per 

ward unit, although some respondents opted for 

Three respondents had no opinion. 

two or more per ward. 

'En-suite to bedrooms' was the preferred location of toilet areas by 

almost all respondents, although three had no views on the matter. 

The siting of en-suite toilets,however,was a subject of dispute: 
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Preferred site for en-suite toilets Table 10.68 

_Qptions no. of nominations 

Between bedrooms 

Between bedroom and corridor 

On outside wall 

Don't know 

Total 

12 

8 

3 

3 

27 

Over half the respondents preferred multi-bed rooms to be open to the 

corridor, although a third would like part-glazed doors. Three 

respondents wanted solid doors, and one didn't know. 

Mobile lockers with fixed wardrobes were generally preferred for 

storage of patients' belongings, although four respondents liked the 

idea of a combined mobile wardrobe/locker, and four liked fixed 

lockers and wardrobes. 

Seven designtopics were only listed in the questionnaire, and one 

topic 'windows' was added by three respondents. The frequency of 

comments on each topic are tabulated below: 

Table 10.69 

Topic 

Lighting 

Flooring 

Telephones 

Ventilation 

Listed and additional design topics 

Cubicle curtains 

Sun shading 

Thermal control 

Windows (added topic) 

no. of comments 

25 

24 

24 

22 

21 

12 

12 

3 
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The main points made on each of these topics are summarised below: 

Table 10.70 

Aspect 

Lighting preferences 

Adjustable bed head lighting with switch 
easily reached by patient 

Dimmer control on general lighting 

Good floor night lighting· 

Glare control 

Good daylight 

Spot light in special units 

Table 10.71 Flooring preferences 

Aspect 

Carpets preferred in wards 

Quiet washable non-slip floorings 

Carpet in corridors and sitting areas 
but not bed areas 

Table 10.72 Telephone preferences 

Aspect 

'Phone points by each bed 

'Phone points between beds 

Fixed phones preferred to mobile 

'Phones not necessary for patients 

Enough 'phones for staff use· 

no. of nominations 

12 

6 

4 

1 

1 

1 

no. of nominations 

15 

9 

2 

no. of nominations 

15 

4 

6 

1 

2 
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Table 10. 73 Ventilation preferences 

Aspect no. of nominations 

Natural ventilation prefer~ed 

Air-conditioning preferred 

Air-conditioning plus openable windows 

Access to balconies desirable 

Table 10. 74 Cubicle curtain preferenc·es 

18 

3 j 1 
4 

3 

Aspect no. of nominations 

Cubicle curtains between beds essential 
in shared rooms 

Suspended curtain tracks preferred 

Concertina dividers preferred 

Table 10.75 Thermal, visual & solar control aspects 

Aspect 

Sun shading desirable 

Good thermal control 

(individually controlled 

(centrally controlled 

Windows and view desirable for patients 

Double glazing and integral venetian blinds 

Topics for further research 

no. 

21 

2 

1 

of nominations 

12 

12 

8 

~ 9 
1 

3 

1 

At the end of the interview suggestions were invited on those aspects 

on which further research was thought to be needed. The following 

table lists the more frequently cited topics out of the total of 

55 nominations by all respondents. 



Table 10.76 Topics suggested for research 

Topics 

Means of reducing demand for acute beds 

Staff facilities on wards 

Interior decor in wards, colour 

Quieter methods of cleaning floors 

Nurse aide training on wards 

Traffic and supply systems 

Bed fittings design 

Drug and record troliey design 

Equipment storage space 

Linen supply and disposal 

Clerical work facilities 

Utility areas, design and location 

Noise reduction generally 

Improved pan washers/sterilizers 

Effects of having registered nurses only 
on wards 

Nineteen other aspects were mentioned once only. 
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no. of nominations 

4 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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Conclusions 

From the interview section of the survey it was clear t~at some changes 

in nursing, medical and management practice will be difficult to imple

ment in certain types of more recent ward designs in which privacy for 

patients has been given high priority. 

Social factors, such as increasing age of the population, will mean that 

more patients are likely to be highly dependent, yet some may also need 

facilities for early ambulation after surgery. Technological develop

ments are unlikely to ease the work of nurses on wards, rather the 

reverse. Economic pressures to reduce staff numbers may put an 

increasing strain on nursing and other ward staff. Professional 

aspirations of nurses and the trend towards college education of nurses 

may also reduce the availability of nursing staff for the more menial 

and routine tasks. There is therefore.likely to be an increasing 

division in the nursing workforce between fully trained registered 

nurses and nursing aides. This will affect priorities in requirements 

and hence preferred types of design. 

While many nurses preferred primary nursing or patient assignment in 

principle, the increasing pressure on nursing staff may well limit the 

extent to which these methods can be adopted. Physical design may also 

limit the extent to which these more patient-centred methods of 

nursing can be adopted. 

Respondents' opinions on policy options were very varied,but were 

fairly clearly divided between issues on which there was agreement and 

those on which there was general disagreement. 
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Most respondents said they preferred three or four nursing units grouped 

on one floor level, and for patients to be in groups of four(or multiples 

thereof]depending on their dependency level. Bays were preferred to 

separate rooms. A high dependency area with about eight to 16 beds 

within each ward unit was favoured by many respondents. 

In general it was surprising how little design awareness many respon

dents had concerning the effect of environment on behaviour of staff 

and patients. Most respondents accepted that they would have to adapt 

to whatever design of ward they were in,and did not see it as necessary 

for design to be based on nursing methods. Many respondents felt that 

any method of nursing could be practised in virtually any type of ward -

Nightingale, Nuffield, or all single rooms. However it was also evident 

that there was a preference for the more open type of ward by most of 

the more experienced nurses, as distinct from the nurse planners who 

tended to prefer the more modern 'hotel' style wards with en-suite 

toilets. 

One aim of the survey was to identify aspects of ward design which 

would be most likely to affect nursing efficiency. The results showed, 

however,that few nurses had thought out what'efficiency'really meant. 

The range of opinions on some basic policy questions such as grouping 

of bed areas, means that a good ward design has to provide for a range 

of possibilities. Objective data are required from observation of ward 

activities in order to make reliable recommendations on those design 

features most likely to make efficient use of staff, but without reducing 

standards of care. Design guidance should make clear the conditions 

under which wards may operate and the criteria by which design options 

may be evaluated. 
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10,7 RESULTS OF EVALUATION OF WARD DESIGN 

Hospital ward designs have evolved through four phases ·of development: 

1) open wards with up to 30 beds in one large space, usually 

with cubicle curtains round each bed space; 

2) subdivided wards with from four to eight beds in bays 

separated from each other by solid or glazed partitions; 

3) wards with most of the beds in separate rooms containing 

up to four or six beds, but a proportion in single be.drooms; 

4) wards with mostly single or two-bed rooms,each with its 

own ensuite toilet. 

Each of the four phases of design evolution offers increasing degrees of 

patient isolation in terms of visual, auditory and olfactory perception 

of other patients' activities. Ease of nursing supervision is however 

decreased by the degree to which patients' bedspaces are separated from 

each other. Other requirements such as comfort, convenience, efficiency 

and adaptability are also affected by the degree of spatial subdivision. 

Surveys of ward design in North America and Britain have shown that there 

are widely differing attitudes among ward users regarding the need for 

privacy for patients, and the best means of providing good nursing 

supervision of patients. In Britain there has recently been a marked 

trend away from subdivided wards and towards more open wards in National 

Health Service hospitals. 

To test users' opinions in· Australia two pilot surveys were conducted 

in hospital wards in the Sydney area. Four new wards with separate bed

rooms and five old open wards were included in the surveys. Views of 

patients, staff and visitors were obtained on how adequately the wards 

satisfied their users' needs for privacy, supervision and convenience. 
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Although all the wards surveyed suffered from a number of design 

disadvantages, some of the older wards were rated quite highly with 

respect to features such as cooperation between patients and staff, and 

ease of nursing observation. The older wards were however considered 

deficient in terms of privacy and convenience for toilet activities,· 

and quietness when sleeping or resting. 

The more modern wards with separate multi-bed rooms were generally quite 

highly rated by both patients and staff, although they appeared to be 

deficient in terms of supervision. They were not markedly less n9isy or 

more private than open wards. 

There are substantial differences between patients and staff in their 

opinions of adequacy and importance of specified design features. 

These differences are due not only to their different user requirements, 

but also to individual respondents' widely differing viewpoints on 

matters such as personal privacy, status and social conventions. 

Further research by interview on policies and trends in patient care 

affecting ward design showed considerable areas of disagreement between 

respondents on policy matters. Lack of awareness by many of the senior 

and mid-level nursing respondents on the interaction between environmental 

design and ward routines is suggested as a cause of many of _the problems 

encountered in many modern ward designs. 

The Nightingale ward evolved in conjunction with innovative ideas on 

efficient ward management. More recent types of ward design have 

introduced a variety of other requirements which have complicated design, 

added to building and running costs, and resulted in conflicting require

ments which have not been satisfactorily resolved. 
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Lack of definition of the problems to be soived by ward design, and lack 

of agreement on priorities of requirements, have also led to a variety 

of types of ward designs which apparently do not satisfy their users. 

Clarification of ward design requirements, and agreement on priorities 

and policies,are therefore seen as the next steps in producing guide

lines on good practices in ward design and management. 
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CHAPTER ELEVEN 

EVALUATION AND DESIGN OF FURNITURE FOR P.ANDICAPPED CHILDREN - Synopsis 

A short account is presented of research into design of furniture for 

handicapped children, particularly seating for posture control. Aims 

and origins of the study are briefly described. Methods of investig

ation of users' needs and problems are then outlined, including a 

questionnaire survey of therapists and teachers familiar with this 

type of furniture. 

The survey set out to establish users' opinions on requirement prior

ities, and to use these to evaluate products currently in use. General 

comments on design and use were also invited. Responses showed that a 

major problem was finding information on available furniture. Another 

problem mentioned was lack of adjustability to fit clients' needs. 

A design specification was evolved based on detailed evaluation of 

selected existing products and design options. The design process 

used is outlined together with a description of subsequent phases of 

development. 

The project illustrates an attempt to obtain feedback of information 

from evaluation of effects and to use this in briefing and design. 

Although the problems involved in furniture design necessarily differ 

in kind from those of hospital and ward desi°gn, this project was 

included in the thesis to examine how the methods it used might be 

applied on a larger scale in the health facilities field. 



11.1 ORIGINS OF TI-IE STUDY - the problems 

The need for a design study of furniture for handicapped children 

originated from three main sources: 

1. Comments by a furniture manufacturer that chairs and tables 

for handicapped children in special schools were often poorly 

designed and unsuitable for their purpose. 

2. Comments in literature on design of seats and tables for 

handic~pped children suggesting that many manufacturers and 

designers were insufficiently aware of the special problems 

of handicapped children, and of their parents and therapists. 

3. Criticisms by occupational therapists and physiotherapists 

that chairs and tables used by handicapped children were often 

inconvenient and unsafe for the purposes for which they were 

used. 
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These comments indicated that user requirements of furniture for 

handicapped children had either not been adequately investigated, or that 

information on these requirements was not being used by designers and 

manufacturers of such furniture. 

A research project was therefore initiated in 1977 to undertake an 

evaluation survey of furniture currently being used by handicapped 

children. The results of the survey were to be used in formulating 

statements of functional requirements (a brief) from which desi.gns 

could be developed. 

A small research team was formed to conduct the study. The team consisted 

of an industrial designer, an architect and an occupational therapist. 

This chapter describes the first phase of the research program and 

summarises the second phase which was concluded in 1980. 



11.2 ~ffiTHODS OF INVESTIGATION 

Four approaches were used in gathering information about requirements 

for furniture and equipment aids on which an evaluation study of 

currently available products could be made. 
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The first approach was to in~erview several therapists at centres for 

handicapped children such as special schools, hospital departments and 

residential centres. This was followed by a detailed questionnaire 

survey involving about twenty therapists and teachers who were asked 

about the equipment needs and problems of handicapped children, ideas 

on requirements of seating aids, specific play and learning activities, 

and experience in use of one aid (see appendix E13). The interview and 

questionnaire surveys were supplemented by observing children during· 

play and learning activities, and by studying some of the furniture 

currently in use. 

The second approach was to make a literature search to identify aspects 

worth investigating in more detail. Many comments in the Ii terature 

concerned attitudes to information and lack of understanding of 

problems to be solved, especially by manufacturers. Two of the most 

valuable research reports were discovered by seeing an editorial comment 

in a journal retrieved 'accidentally'. 

The third source of information was a Rehabilitation Engineering 

Seminar at the University of NSW in 1977 which provided useful personal 

contacts and references to information sources, although the seminar 

itself was of limited value to the research team. The seminar revealed 

a tendency among some researchers in the engineering field to push a 

particular branch of technology rather than to try and understand the 
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'human problems' involved in use of aids. Tuo other seminars on aids 

for the handicapped were also attended, one organised by Technical Aids 

for the Disabled,and the other by the NSW Hospital Planning Advisory 

Centre. Both provided further useful contacts. 

Toe fourth approach was to compile an index of some of the seating aids 

available commercially in Australia which could be obtained from over

seas. The index described features of aids which ,could help in their 

selection by therapists, teachers and parents. The index 

excluded aids which were 'home-made' or adapted from commercially 

available products. 

The report on the preliminary study (Green et al 1979) included an 

account of the preliminary survey; a discussion on anthropometric and 

manufacturing aspects; an index of furniture available in A~stralia; 

a select annotated bibliography; check lists for design, evaluation 

and selection of furniture; and a list of people and organisations 

contacted. 



11 _3 QUESTIONNAIRE SURVEY 

A number of therapists, teachers and parents of handicapped children 

were interviewed, firstly on requirements of seating aids,and secondly 

on how aids they used performed in use. A detailed survey was not 

possible with the resources available, so it was decided to carry out 
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a preliminary questionnaire survey of about twenty respondents in Sydney 

to get the feeling of the problem, and as a basis for a later more 

detailed survey of requirements and of aids in use. 

A series of informal interviews had identified several people with. 

experience and interest in the project and these agreed to act as respon-

dents for the first questionnaire survey. The researchers spent about 

five minutes explaining the purpose of the survey to respondents, a few 

of whom had been involved in earlier discussions on problems to be 

explored. 1be questionnaire took about an hour to complete, one 

researcher being available to clarify questions if necessary. 

The preliminary survey questionnaire contained thirty-seven questions. 

Eighteen therapists and teachers from four institutions in Sydney took 

part. The respondents consisted of one education consultant, two 

teachers, four physiotherapists and eleven occupational therapists. 

Ten respondents came from two schools for handicapped children, the 

remaining eight were from occupational therapy departments of two major 

teaching hospitals. Respondents were selected because they were mostly 

experienced in work with handicapped children, especially in a teaching 

or therapy role. 
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11,4 CLIENTS' DISABILITIES AND PROBLEMS 

Clients of the teachers/therapists ranged in age from birth to eighteen 

years, the majority being in the 0-12 years range. A few respondents' 

clients were limited to a smaller rang~ eg 5 to 12 years or Oto 5 years. 

Clients suffered from many kinds of disabilities including cerebral 

palsy (mentioned by fifteen out of eighteen respondents), spina bifida 

(eleven respondents), burns and injuries (8), mental retardation (5), 

multiple sclerosis (3), and learning difficulties (2). Other 

disabilities mentioned were absence of limb, blindness, brain dysfunction, 

clumsiness, deprivation, congenital deformity and developmental delay. 

Respondents were asked to select one of their clients and to answer 

questions concerning their particular disabilities. Six respondents 

said their clients were extremely disabled, eight said the disability 

was 1ma_ior 1 , and three said moderately disabled. One respondent did not 

answer this question. The disabilities (mentioned by ten respondents) 

included cerebral palsy, spina bifida, burns, metabolic disorder, 

muscular dystrophy, blindness and loss of limbs. Their clients' ages 

(given by eight respondents only) ranged from twenty months to sixteen . 

years. Parts of the body affected varied from 'all parts' (six clients) 

to either upper or lower limbs, or both. Two clients were mainly 

affected on one side only, 

The senses most affected were balance (mentioned 13 times), coordination 

(12 times), speech (6) and sight (twice). Two respondents did not 

answer the question. The skills most restricted included reading, 

writing, manipulation, learning, toilet, eating, drinking, anti-gravity 

movements and (in one case) learning braille. Difficulty with toilet 



activities was mentioned most frequently. A wide variety of clients' 

abnormalities was described from lack of support and poor balance to 

periodic spasm in limbs and spasticity or 'tightness'. 
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Various suggestions were made by respondents for maintaining satisfactoiy 

posture of their clients. Some respondents described parts of the body 

needing support or correction and the way this should be done eg: 

"Has no hand function at all, no matter what position 
or how much support, so can really only participate on 
verbal/visual levels, .•• mainly needs some means of 
maintaining head in midline and all limbs and trunk 
stabilized." 

Other respondents were less specific, but some described in detail the 

physical means of achieving the correct posture control eg: 

"High backed padded chair, padded wedge cushion to 
maintain hip flexion, pelvic strap, cut-out tray with 
padded thoracic support, foot platform, padded 
abduction block, built up surround on foot platform 
to prevent feet slipping off platform." 
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11. 5 USER REQUIKEMENTS AND ACTIVITIES 

Respondents were next asked to rate twelve listed requirements of aids 

into three categories of importance, an option being given to add other 

important requirements,and also to give them a rating (only one respon

dent did so). The requirements are set out below in order of importance 

as rated collectively by all respondents. 

Table 11.1 Order of importance of requirements 

Requirement Rated 'highly important' by 

SAFETY 18 respondents 

COMFORT 16 " 
MOBILITY 14 II 

ADJUSTMENT RANGE 13 II 

ADJUSTMENT EASE 11 " 
COST TO PURCHASE 8 II 

TRANSPORTABLE 8 II 

DURABLE 6 II 

FOLDABLE 5 II 

ATTACHMENTS AVAILABLE 4 " 
CLEANABLE 4 II 

APPEARANCE 3 " 

There was considerable variation in the overall level of importance which 

respondents gave to requirements. One respondent commented that two 

requirements - APPEARANCE and FOLDABLE - would probably be rated highly 

important by parents. More than half the respondents gave ratings higher 

than the median. 

SAFETY, COMFORT and MOBILITY were rated consistently as being highly 

important, while APPEARANCE, CLEANABILITY and AVAILABILITY OF ATTACHMENTS 

were rated generally as least important. 



11. 9 

Respondents were next asked to elaborate on those requirements which 

they. had put as 'highly important'. SAFETY was described in terms such 

as: 

11 able to leave child alone for short periods without risk". 
"to give feeling of security and confidence" 
11avoid risk of tipping over" 
"avoid risk of facturing fragile bones" 
11 avoid falls, sharp edges" 
"make stable, absence of sharp edges, adequate safety bel-ts 
and catches, locking casters ... !' 

Other respondents commented on COMFORT, referring to problems such as 

irritability of the child if left for lengthy periods, discomfort due 

to pressure soreness, and sweatiness in hot weather. ADJUSTABILITY 

(and versatility) was referred to by several respon<lents as being 

important where children used the same aid, or where the same child 

used the aid over several years. Variability in a client's need for 

postural support was mentioned by two respondents. 

Verbatim examples of two respondents' replies are given below as 

illustrating the kind of problems described with respect to SAFETY and 

COMFORT: 

"The child must be comfortable or they will fight against 
the corrected posture. They must feel secure when moved 
around in the chair or again abnormal postures will result. 
They also should not feel that people around them are 
battling to adjust, move or clean.their aids or again it 
will increase tension unnecessarily." 

"No sharp edges, or possibility of child fiddling dangerously 
with parts. Essential to prevent equipment becoming rickety 
and dangerous. Also to prevent further costs incurr~d in 
replacement." 

and on the need for RANGE OF ADJUSTMENT the same respondent wrote: 

" ... in view of child's growth and possible asymmetry ... 
ease and range of adjustment, collapsible/foldable and 
transportability (are) essential points for parents and 
therapists in relation to everyday living and speed and 
ease of coping with equipment. Equipment should be light, 
compact." 



Despite APPEARANCE being given a low rating by many respondents. two 

commented on this aspect thus: 

and 

" .... so many aids are workshop built and therefore often 
solid and heavy, rather unattractive, look as though they're 
disabled aids; whereas I feel surely they must be able to be 
nice in appearance, light and much less cumbersome." 

"Appearance - this is most important! For the child to 
fit in as well as possible with the rest of the group. 
They have enough problems with being different. Elaborate 
contraptions aren't good." 
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The need for ADJUSTABILITY of both chairs and tables was eleborated by 

one hospital occupational therapist:· 

"Enough range of adjustment to ensure good 'fit', correct 
positioning, posturing. Padded seats, arm rests, chair 
backs, acceptable to patient. (Adjustable) seat height, 
back height and angle; removable arm rests; foot plate -
height, angle, removable; tables - height and top angle." 

DURABILITY was related to COST and ADJUSTABILITY as another occupational 

therapist pointed out: 

"Most equipment is ·expensive and therefore it is necessary 
that it lasts as long as possible. This factor goes hand 
in hand with adjustability as a child grows so quickly that 
this factor eliminates (the) need for new chairs less 
frequently. 11 · 

Several respondents referred especially to the need to encourage 

movement, independence and to reduce tension in the child. 

Respondents were next requested to give examples of creative and/or 

educational activities their clients did often. In addition information 

was asked for on the physical requirements of one activity. Activities 

mentioned most frequently were painting or drawing (mentioned 8 times); 

radio, T.V. or records (5 times); pasting/scrap book (4); eating (4); 

cooking (3); construction (3); reading (3); writing (3); dressing and 

undressing (3). 
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Many activities did not need to be done seated or at a table,depending 

on whether the child required postural support to sit or stand. Some 

activities were messy, wet or noisy, and needed a suitable environment 

and equipment. Others, such as typing, chess or sewing (with machine)~ 

needed special equipment and appropriate supporting table or desk. 

Although many activities listed were 'solitary', some respondents drew 

attention to the need to encourage group interaction with other children, 

parents and helpers. Difficulties with eating and toiletting were also 

mentioned, particularly the need for specially adapted cutlery. Some 

activities were designed to extend the child's range of movement or 

capability, or were more suited to the needs of a particular child, 

eg using a foot pedal to operate a sewing machine. 

Conventional sitting positions were not suitable for many activities, 

A wide range of movements and types of posture needed to be provided 

for in aids designed to cater for the activities as varied as those 

mentioned by respondents. Descriptions of sensory, motor, psychological 

and social requirements of selected activities were asked for. This 

infornation was given in the form of short descriptions, as in the 

examples below. 

For playing chess: 

"Requires concentration, good eye-object contrast, 
communication and interaction with opponent, verbal 
skills. Requires someone to assist by making his moves 
for him." 

For feeding: 

"Balance, dexterity not needed with adapted spoon, 
although makes it much easier - firm, bigger plate with 
raised rim helps compensate for poor dexterity, as does 
non-skid matting underneath." 

For painting: 

"Awareness of position in space (a starting frame of 
reference). Movement of the painting implement over the 
surface of the material." 



1 6 ASSESSMENT OF AIDS USED 1 . 

Information on kinds of furniture or aids used by clients was asked 
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for next. The majority listed chairs, tables, trolley boards (or prone 

boards), standing frames and boxes, wheelchairs, 'buggies', 'rollers', 

'wedge seats', potty seats and 'Chailey carts' . 11 

Aids were mostly obtained from the institution's own workshops or from 

prison workshops, some being home-made from designs seen in publications 

or adapted to suit individual clients. In many cases cost of the aid 

was given as 'nil' or 'materials only'. Information about aids was 

obtained from a variety of sources including 'seen in a journal' or 

'professional advice'. 

Aids were used in many situations for which they were not specifically 

designed. Floor surfaces presented mobility and stability problems, 

particularly rough or soft surfaces. Inability to take or use aids 

outside 'in the park' or 'on the beach' was a common complaint. 

'Special features' of aids considered useful by respondents included 

means of providing restraint or support such as straps, abduction 

blocks, and arm or head rests. Some aids were adjustable, but often 

this facility was difficult to use,or of insufficient range to cope 

with the variety of children using the aid. Although some aids were 

'washable', in many instances the types of shapes or materials used 

did not facilitate cleaning. 

Methods of construction of many aids described by respondents were 

such that they could easily be made at home or in institution workshops, 

rather than in a factory. 
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Various methods of adjustment were described for variable height tables 

and for arm and head supports of seats. A few respondents mentioned 

collapsible or foldable as a 'special feature', this being mainly in 

respect of transportable chairs that could be taken in a car or on 

public transport. 

Toe last section of the questionnaire asked respondents to select an 

aid which they preferred, and to assess its suitability in terms of 

features: 

a) found most useful 
b) omitted, but which were needed 
c) found least useful 
d) which needed altering 

Respondents were also asked to state whether they would recommend the 

aid unreservedly, with some reservations, with caution, or not at all, 

and then to assess their selected aid in terms of the twelve require

ments listed previously in the questionnaire. 

Features listed as 'most useful' included: 

assists attention to teaching 
mobile with little exertion 
scrubbable, cleanable 
stable, safe 
convenient to use 
abduction block 
easy to cope, easy to make 
low cost 
adjustable legs 
light, easy to move 
non-threatening 
versatile, adjustable 

Features which were omitted,but which were needed,included: 

restraint ·but not restriction 
adjustment (various types mentioned) 
deeper top to table 
interchangeable cut-outs to tables 
removable table top 
more durable top 
casters or swivels for mobility 
padding on seats, more comfort 
edging to table top 
attachments to secure book for supine user 
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The least useful features were given as: 

discomfort in hot weather (due to non-absorbent covering on seats) 
lack of adjustability 
too high for safety, tips over 
liability to straining, non-cleanable surfaces 
disturbing pattern on table top 
difficulty in lifting child in and out 
lack of mobility, heaviness 
bulkiness, inconvenience to fit in 

Features which respondents wanted to alter included: 

more restraint, less restriction 
improved support in back and seat 
better resistance to damage 
easier· to adjust, more adaptable 
more versatile 
more comfortable 
better stability 
providing more independence 
straps which can be put on and off easily 
more attractive in appearance 
easier to maintain and repair 

• 

Of the fifteen respondents who answered the question on how they would 

recommend the selected aid to ano_ther person in the same situation, 

seven put 'unreservedly' and eight said 'with some reservations'. 

The aids were next assessed by each of the fifteen respondents on a 

six-point scale from 6 (good) to 1 (bad). SAFETY was the feature 

rated most highly with a mean score of 4.66, while DURABLE came next 

with 4.64,and CLEANABLE third with 4.57. 

COST to purchase 
COMFORT 
MOBILITY 
APPEARANCE 
TRANSPORTABLE 
ADJUSTABILITY ease 

range 
FOLDABLE 
ATTACHMENTS available 

Other features in order were: 

4.46 
4.21 
3.64 
3.60 
3.06 
2. 77 
2.54 
2.31 
2.11 

Respondents' rank orders of preference given for 'important requirements' 

earlier in the questionnaire were compared with orders of assessment 

given to their preferred aid (see table 11.2). 



Table 11.2 Comparison between order of importance and assessments 
of selected furniture 

Most important requirements 

1. SAFETY 
2. COMFORT 
3. MOBILITY 
4. RANGE of adjustment 
5. EASE of adjustment 
6. COST to purchase 
7. TRANSPORTABILITY 
8. DURABILITY 
9. FOLDABILITY 

10. ATTACHMENTS available 
11. CLEANABLE 
12. APPEARANCE 

Assessments 

1 
5 
6 
9 

10 
4 
8 
2 

11 
12 

3 
7 

Variation 

0 
-3 
-3 
-5 
-5 
+2 
-1 
+6 
-2 
-2 
+7 
+5 
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Features which ranked poorly in the assessments as compared with order 

of importance, were ADJUSTABILITY (both range and ease), COMFORT and 

MOBILITY. Features ranked markedly better in the assessment were 

CLEANABILITY, DURABILITY, and APPEARANCE. 

This comparison suggested that features which respondents most wanted 

to be improved were EASE and RANGE OF ADJUSTMENT, and COMFORT. Other 

features which could be improved with benefit were MOBILITY, FOLDABILITY, 

availability of ATTACHMENTS and TRANSPORTABILITY (in that order). 

Many respondents had apparently chosen aids for reasons of personal 

preference rather than as a result of systematic evaluation of 

alternatives in relation to predetermined requirement·s. Evidence for 

this came from the finding that several respondents gave significantly 

different orders of priority for needs, compared with how they 

evaluated an aid selected by them as a 'good example'. While this may 

be due to lack of clear thinking when answering the survey questionnaire, 

it indicated that aids which these respondents felt to be 'good' did not 

meet the requirements which they had specified. 
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11. 7 GENERAL COMMENTS BY RESPONDENTS 

The final question sought general comments on such problems as obtaining 

aids or information, and the need for research. Nine respondents made 

comments of which four of the more interesting are summarised below. 

On obtaining suitable aids: 

"Problem is finding people with the time, interest and 
knowhow to adapt and innovate aids for mobility and 
therapeutic use." 

On information and research: 

"No information centre advising on suitable aids and 
range and cost, or providing aids to try out for 
clients in advan~e of their buying them. Need for far 
more research." 

"There is no central source of information about aids 
for handicapped children and no discussion between 
centres. A lot of problems are handled in the best way 
possible at the time without looking for a permanent 
solution to that problem." 

On adjustability and cost: 

"Finding an adjustable piece of furniture which suits 
more than one child is a problem. Our suppliers are 
good and usually adapt furniture well at a cost in 
labour (and occasionally materials) which is high. 
I would welcome interchangeable parts and easy adjustment 
heightwise." 

Respondents' answers showed that adjustability was an important but 

largely unmet need. Concern about appearance and psychological 

aspects of design of aids for handicapped children was partially 

supported by comments of those respondents who were both a parent of 

a handicapped child and a therapist. 



8 AVAILABILITY OF INFORMATION 11. 

Several respondents commented on Jack of information on seating and 

other aids for the handicapped. This was despite the existence in 

11.17 

Sydney (at that time) of the library of the Australian Council on the 

Disabled, and the NSIV Hospital Planning Advisory Centre's library and . 

exhibition of products. The researcher undertaking the detailed search 

for aids in catalogues found some information from the library at 

Cwnberland College of Health Sciences serving the Schools of Occupational 

Therapy aqd Physiotherapy. Other data were obtained by writing to 

manufacturers who advertised in technical journals. 

Manufacturers were generally poor at giving useful information on their 

products. TI1ey were often uninterested in I feedback' comments on 

suitabi 1i ty of aids in use. and a stock answer to any complaint was 

"but we've never had anyone complain before". 

Catalogues obtained from some overseas firms were excellent, both from 

the range of products illustrated and the clarity and detail of informa

tion provided. In Britain both the Disabled Living Foundation and 

the Chartered Society of Physiotherapy have published books and guides 

on aids for the disabled. The National Fund for Crippling Diseases in 

Sussex has produced a comprehensive nine-part catalogue of Equipment 

for the Disabled which is regularly up-dated. Two equipment 

manufacturing firms, one American, one Swedish.,have also produced 

comprehensive and well-illustrated catalogues of their products for the 

disabled (J.A. Preston Corporation 1974, International Society for 

Rehabilitation of the Disabled 1972). The few catalogues and leaflets 

of products produced in Australia, or available from Australian agents, 

were relatively uninformative by comparison with the overseas examples. 
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Durinp; the course of the research program a considerable number of 

books, journal articles, research reports and manufacturers' catalogues. 

were searched for references relevant to design.evaluation or use of 

seating and table aids for physically handicapped children in Australia 

and overseas. Virtually no research was reported from Australia, the 

main sources being United States, Britain, Switzerland and Sweden. 

The references were divided between those describing design or adapta

tion of si~ple chairs and tables at minimum cost, and those describing 

mobile and adjustable aids which were usually both expensive and 

complex. No clear indication emerged of a preferred approach to the 

research except that it was important to assess carefully the clients' 

needs and capabilities, and to encourage client involvement in selection 

and modification of aids. Adaptability and mobility were recognised as 

important but often unsatisfied needs. Appearance was only referred to 

occasionally, although psychological aspects were stressed, particularly 

with regard to other people's attitudes to the handicapped. Correct 

posture support and means of restraint were the main considerations, 

suprisingly little reference being made to safety. Comfort and 

avoidance of pressure sores were important considerations, especially 

for clients who were unable to move their position, or who were left 

for long periods without attention from helpers .. 
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U.9 DESIGN DEVELOPMENT 

Some of the problems encountered in discussing aids currently available. 

or which had been home-made in an institutions own workshops, suggested 

that many of their shortcomings were due to what Norton (1970) described 

as a 'vicious circle' process of design rather than a 'linear' process. 

The 'vicious circle' process starts by inventing a solution to a problem 

which has become apparent in an existing product, As a result the 

original problem is only partly solved and new unexpected problems 

emerge in attempting to improve the faulty solution. 

The 'linear' process starts by identifying objectives and functional 

requirements and attempts to identify design features which would 

answer these requirements. Designs are then developed and tested until 

a satisfactory means of answering the requirements is found. In the 

'vicious circle' process there is no systematic evaluation because no 

criteria have been established on which evaluation of design options 

could be based (see also chapter 2 section 6), 

The two kinds of process are set out in the four diagrams which follow · 

together with their theoretical application to the process of design 

of seating for handicapped children (see figs 11.1 to 11.4). 

The research project, while being primarily concerned with trying to 

prodace better designs for this type of therapeutic equipment,was also 

concerned with developing a general approach to desi~n, evaluation and· 

feedback which could be applied to other types of design problems. 
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repeat. .. 

Fig 11.1 

problem revealed 

l 
ideas sought to 
solve problem 

1 
preferred idea 
selected and developed 

J, 
new problems revealed 

J, 
improvements made to 
overcome problems 

I 
I 

'V 
further problems ·revealed 
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I 
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further ideas sought 
to solve problems 

I 
I 

'V 

new ideas selected and 
developed 

I 
I 

-.v 
and so on .....• 

'VICIOUS CIRCLE' DESIGN SEQUENCE 

start 
again 
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experience, 
examples 

problem revealed 

l 
problem analysed 

t 
requirements described 

l 
ideas sought 

l 
options evaluated 

l 
preferences selected 

l 
design developed 

prototype tested. 

-1 
design modified 

j, 
design in use 

j, 
modifications made 

t 
evaluate in use 

t 
results reported 

l 
development continues 

l 

Fig 11.2 LINEAR DESIGN SEQUENCE 

manufacture, 

construction, 

operation 
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cycle 
repeats 

Fig 11.3 

handicapped children need physical 
support while engaged in creative 
play activities 

J, 
ideas sought from colleagues, aids 
obtained from manufacturers, equipment 
suppliers, splint makers .•... 

J, 
existing school chairs adapted to 
individual needs, home made aids 
produced to order, special chairs 
obtained from manufacturers 

J, 
experience in use reveals problems 
of mobility, adjustability, 
cleanability, etc. 

-1, 
adjustments made to improve mobility, 
adjustability, cleanability, etc. 

l 
problems of mobility, adjustability, 
cleanability, etc. accepted as needing 
new type of solution 

I 

'1--
new ideas sought to overcome problems 
of mobility, adjustability, etc. 

I 
-J., 

new means of providing mobility, 
adjustability, etc. developed or 
selected I 

.J, 
experience in use reveals other 
problems of safety, cost, foldability ... 

I 
'1,-

adjustments made to overcome problems 
of safety, cost, etc. 

I 
~ 

problems of safety, cost etc. 
accepted as needing ·new type of 
solution 

FAILURE TO SOLVE PROBLEM OF SEATING AIDS FOR HANDICAPPED CHILDREN 
DUE TO VICIOUS CIRCLE DESIGN PROCESS. 
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examples 
of aids 
described 

Fig 11.4 

L 

handicapped children need physical 
support while engaged in creative 
play activities 

J_ 
characteristics of children, play 
activities & existing aids described 

J, 
seating requirements listed and (-
priorities determined 

--, 

J_ 
available aids listed and features 

.analysed 
l 

performance of aids compared in 
relation to requirements 

J, 
preferred (type of) aid selected 
(or specified) 

1 
new or different design developed 
(the design 'idea') 

,i 
prototype tested in laboratory 

.J, 
design modified until laboratory 
tests satisfactory 

J, 
aid put into production for 
general use 

l 
aids modified according to users 
needs and problems 

J., 
survey of aids in use and any 
modifications analysed 

J, 
reports on results of survey(s) 
published 

l 
further development as new problems & 
needs become apparent 

I 

I 
_J 
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research 
reports 
studied 

APPLICATION OF LINEAR DESIGN PROCESS TO SEATING AIDS FOR HANDICAPPED 
CHILDREN. 



Four possible approaches to design development were evaluated:-

1. Modify an existing design which is considered to be 

the best currently available. 

2. Identify good features in various existing designs and 

develop a new design which combines these features. 

3. Develop design ideas from discussion and experiment and 

test whether they meet the users' apparent needs. 

4. Determine priorities of users' needs by discussion with 

advisers and explore possible design options for meeting 

each need. Analyse interactions between needs and designs 

to identify compatible features. 

A combination of approaches 2, 3 and 4 was finally adopted: 

determine priorities 
< ) 

identify good features 
of need by discussion in existing designs 

l l 
develop design ideas 

~ ~ 
explore possible design/ 

by discussions use options 

l l 
produce criteria for analyse interactions to 
evaluation ( ) identify compatible 

combinations 

l l 
test design develop design and 

make prototype 

1 1 
modify design develop method of 

manufacture 

l l 
put in production ~ ~ improve method of 

manufacture 

fig 11.5 Design approach selected for furniture design project 
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U.10 FINDINGS 

As a result of the preliminary survey the following statement of 

problems and requirements was formulated:-

1. Problems with many existing designs of seats and tables are: 

a) a tendency for the child to slip forward in the seat 

b) a lack of adequate means of head and trunk support for 

some severely handicapped children 

c) a lack of means of adjusting height, depth and angle of 

seat base, and back, arm and foot rests to give reasonable 

comfort in use 

d) tables and trays which could not be modified to suit the 

activity and dimensions of users 

e) inability to clean adequately all parts of the seat or 

table 

f) excessive cost to purchase 

g) insufficiently robust for normal abuse 

h) too complex in adjustment 

i) unsafe to leave child alone for short periods 

j) uncomfortable, especially in hot/humid weather 

k) clumsy, heavy and degrading appearance 
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2. The age of children to be catered for may range from one year to 

sixteen years. The degree of disability to be catered for should 

include 'extreme' and 'highly dependent'. The kinds of disability 

should include those needing total support and/or restraint. 



3. Lack of a reasonably priced design for a matched or combined 

adjustable seat and table top is a major deficiency in the 

furniture available for more severely physically handicapped 

children. 

4. A simple, secure and safe means of adjusting the height of seats 
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and worktables is needed. Methods available are either too clumsy 

in operation or too complex and hence costly to manufacture. The 

means of adjustment should be quick and easy enough for a parent, 

teacher or therapist to operate with both hands, yet not sufficiently 

easy for the child using the equipment to actuate intentionally or 

unintentionally. One-handed operation of the maans of adjustment 

would be ideal, but it is likely to allow the child to tamper with 

the adjustment, or even to cause injury to the hands or legs of 

the child sitting on the seat. 

5. Other features of the seat, such as angle of inclination of back 

rest, seat platform or arm rests (if provided), also need to be 

adjusted to suit a) the size and shape of the user, b) the kind 

of activity being performed, and c) the stages of mental and 

physical development of the user. Other factors influencing the 

need for adjustment are the need to experiment to find an ideal or 

acceptable position, and the degree of ability or disability of the 

user. 

6. The table top or tray attachment should be adjustable in height and 

angle of inclination through an arc from horizontal to vertical. 

Means of stopping objects rolling off the table/tray are needed. 
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7. Me-thods of manufacture should allow for experiment and modification 

of the design as feedback from experience in use is gained in 

different situations. In particular the materials and methods used 

should be practicable for home or institutional workshop manufacture 

and adaptation. 

8. Both seat and table should allow for ease of wet cleaning and 

disinfection, for production in a range of colours, for use of 

transfer designs, and for repair if scratched, dented or broken. 

9. Provision should be made for mobility of the seat and table on a 

variety of surfaces, but with provision for 'locking' or otherwise 

preventing 'rolling' movement when not required. 

10. Aids which are likely to be transported from place to place need 

to be easily but safely folded or collapsed when not in use. A 

similar need exists for aids which require to be stored in limited 

space. 

11. Options which need to be explored for both seat and table include: 

a) material for table top/tray, seat base and/or back 

b) material of legs and/or frame 

c) means of attaching seat/table top to frame 

d) means and degree of adjustment for height 

e) means and degree of adjustment of angle 

f) means of providing/preventing mobility 

g) means of attachment of ancillary equipment to seat/table top. 
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11 .11 SUBSEQUENT RESEARCH 

Following completion of the preliminary survey, funds were obtained to 

employ a full-time research officer for two years. This period was 

spent in further detailed analysis of the literature, a detailed 

evaluation of four seats and two tables, a survey of mechanical means 

of.adjustment applicable to seats and tables, a commissioned study on 

postural needs of handicapped children, the specification of detailed 

design requirements to meet specific user needs, and the development 

of possible designs to answer the design requirements. This research 

period was concluded in January 1981 and the following is a resume of 

the more significant aspects of the study to date. 

Two detailed 1i terature searches were conducted, one on posture needs 

and problems of handicapped children, and the other on means of 

preventing pressure sores, both of which were considered to be impor

tant aspects of design which had not been satisfactorily solved 

hitherto. A number of relevant items were retrieved which were later 

incorporated into the statement of requirements. 

An evaluation of four selected seats and two adjustable table systems 

was carried out using three testers who represented different degrees 

of manual and intellectual capability, but who had no previous 

experience in the handling of handicapped children. Each aid was 

tested for a full range of adjustments and movements, but without the 

involvement of any handicapped children. A variety of scaling 

techniques was used in the evaluation program. Examples of some 

evaluation proformae are shown in appendix E~ 
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A further assessment of four selected aids was conducted using four 

experienced attendants who were asked to rate each_ aid in respect of 

fifteen features. Twelve of the features were those used in the 

preliminary questionnaire survey, but with the addition of 'convenience 

of use', 'nl.D"Ilber of adjustments' and 'versatility'. 

From an analysis of the above two evaluation programs, a series of draft 

requirement specifications were produced for each of the design 

characteristics used in the assessment program. Each requirement 

specification identified specific types of user need, each of which 

were supported by'reasons~and by evidence from the evaluation program 

and from'the literature~ The implications of each specific requirement 

were then described in terms of what the aid should be capable of doing, 

rather than a description of what the aid should be like, In this way 

design preconceptions were avoided and a basis established for 

systematic testing and development of design possibilities (see 

appendix B 11 ). 

The survey of mechanical means of adjustment was intended to apply not 

only to design of furniture aids, but also to other products involving 

adjustability of size, position or shape of elements. The survey 

covered approximately sixty different methods of adjustment, each of 

which was described in terms of its type, method and range of movement, 

locking method (if any), and suitable materials for fabrication. A 

drawing of a typical example was included together with explanatory 

notes on applications to seating and on methods of operation. Sources 

of infonnation were given and whether there were any special conditions 

of use. 
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A suitable design of seating aid for even moderately physically 

handicapped children largely depends on the type of postural support 

provided. It was therefore decided to commission a detailed study of 

postural requirements from an experienced paediatric occupational 

therapist. This study described the various clinical conditions and 

disabilities commonly found in handicapped children, and the most 

suitable means of providing posture control and support as an aid in 

treatment and rehabilitation. The kinds of support required by each 

part of·the body were then analysed and anthropometric details derived 

from these data. 

The development of possible designs for seating aids was based on the 

various inputs described above,in conjunction with consideration of 

methods of manufacture, cost of production, range of applications, 

suitable materials, appearance., and likely marketability. 

Further stages of development are 1) build working prototypes of 

several design ideas,and 2) test these in use in real-life situations. 

Each design can then be evalu~ted on a similar basis to the earlier 

evaluation program~ Further development and modification will depend 

on the evaluation findings and on the interest of manufacturers, 

potential purchasing agencies and individuals. 



CHAPTER TWELVE 

A FRAMEWORK FOR FEEDBACK - Synopsis 

The chapter starts with a review· of methods of using feedback to improve 

design and reduce the incidence of errors. Information derived from 

experience in planning and design of past projects is considered in terms 

of four main feedback channels - planning systems, information services, 

educational programs and evaluation research. Interactions between these 

four channels are examined for their potential for reducing barriers to 

knowledge utilisation. 
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The development of a planning'map' is described next, emrhasizing the cyclic 

nature of the planning process and its reliance on ethics and values to 

maintain directional control. 

The sequential process of planning and design is then examined in terms of 

typical 'phases' of planning activities interspersed by procedural 'stages'of 

approval and documentation. 

An approach to the organisation of information in each planning phase is 

proposed, the aim of which is to formalise the collection and analysis of 

information, and to ensure that all relevant aspects have been considered. 

The idea is suggested of a loosely structured series of indexing terms 

based on facet analysis. These terms are intended for use in a variety of 

tasks throughout the planning and design process,and for aiding in research 

and education. 

Requirements of an information system for planning are- proposed as a basis 

for developing a ;framework for feedback'. A series of twelve facets is 

described, of which four are selected as fundamental for defining any 

planning information. 



12 .1 STRUCTURING INFORMATION FOR FEEDBACK 

"Feedback is infoTIT1ation about action which is returned 
to the source of action ..... in research in the human 
service agency there are three major kinds of within
program feedback: 

1. return of data collected about (the) program to 
program staff in the form of information about 
how they are doing ... 

2. .reporting of findings of research to agency 
administrators, along with the implications 

3. communication of agency responses about a new 
program." 

(from TWAIN D'Developing & Complementing a Research strategy' 
in STRUENING E L & GlITTENTAG M (1975) p. 36) 
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Beer (1972) defined 'variety' as "the number of possible states of a 

system". Changes to a system occur as a result of external factors, 

and the system responds by trying to adapt to the new environment in 

order to preserve itself. New forms of the system thus emerge, some by 

accident, some by deliberately searching for a more stable state. 

The concept of 'feedback' is used by Beer and others to describe the 

means by which a system regulates itself. 'Negative feedback' is what 

happens when an error occurs in the system and the control mechanism 

acts to compensate for the error, thus maintaining homeostasis. In 

'positive feedback' the system overcompensates, thus setting up a 

vicious circle which can lead to disaster unless something intervenes 

to stop the process of disintegration (Beer 1975, Lovelock 1979). 

'Innovation' is the means by which systems develop or evolve to meet 

changing situations. Stable or closed systems in unstable environments 

fail because they cannot adi'!.pt. By a process of 'trial and error' 

adaptive or open systems find which new ideas are beneficial and which 

are not. Their evolution thus depends on a continual process of 

experiment, evaluation, feedback and modification. 
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'Information' is the medium which systems use to learn how to respond 

and adapt to changing external forces. But the information must be 

able to represent the true nature of these forces otherwise the control 

mechanism cannot interpret the state of the external environment 

correctly, and will thus cause errors and breakdown of the system. 

In cybernetics (whi~h is defined as the science of communication and 

control), information used in regulatory or control mechanisms, such as 

the human brain, depends on Ashby's Law of Requisite Variety (Beer 

1975 p 111, Ashby 1952/1965 p 229). 

The implication of Ashby's law is that any information feedback loop 

or link has to be able to reflect both the variety of possible 

environments in which systems (such as hospitals or health centres) 

exist, and the variety of characteristics which may be exhibited by 

the systems themselves. Beer (op cit) goes on to discuss the concepts 

of modelling of systems: 

"Amodel is a formal account of a system which identifies 
how it actually works" (p 112) . 

Models of a health facility planning and design process should there

fore represent those features of the process essential to its 

functioning. Models of hospital organisations or building designs 

should likewise represent those characteristics which influence how 

effectively or efficiently they work if they are to be capable of being 

evaluated. The information which flows through the planning and design 

process should be able to portray, in an understandable way to all 

concerned, all the qualities and quantities which planners and designers 
I 

need to know about to make rational decisions (Markus et al 1972). 



There are four main channels for the feedback of information to the 

'source of action' in planning and design: 

1. Through the planning system,ie by means of processes 
and procedures intended to foster repetition of 'good' 
designs and to ensure that innovations are adequately 
tested before being put into practice. 

2. Through information services provided for the professional 
needs of planners,eg libraries, advisory services, informa
tion retrieval systems, and serial publications. 

3. Through formal and informal education programs aimed at 
developing professional skills and amplifying knowledge 
in both inexperienced and experienced planners, designers 
and clients. 

4. Through research undertaken in the context of project 
planning or program planning, and intended to demonstrate 
links between 'causes and effects'. 
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Each of these channels has developed different kinds of structures and 

methods for the processing of information. Planning and design pro

cesses, for example, rely mainly on project documents in the form of 

briefs, performance specifications, and design drawings for communication 

between the various professional groups involved in each phase of 

planning. Enquiry services are essentially concerned with solutions or 

products which answer specific kinds of needs or problems. Teaching 

programs focus on techniques for solving problems,or on facts about 

ftmctions and facilities. Evaluation research deals with the descrip-

tive characteristics of phenomena and their physical or behavioural 

effects. 

The often tenuous links between these four feedback channels may 

partly explain the poor utilisation of knowledge in planning, design, 

construction and use. One means of improving this situation is to 

develop similar information structures for all four channels so that 

information can be transferred readily between them. 
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The subject of 'lighting', for instance, may need to include concepts 

such as visual comfort, daylight factor, light fittings, glare index, 

spectral distribution, and reflectance. In the planning channel these 

concepts will be represented by standards for illumination, and by. 

drawings and specifications of lighting installations. The information 

channel will contain articles on illumination technology, manufacturers' 

lighting products, descriptions of lighting installations etc. Education 

programs will be based on textbooks about lighting theory, and may 

include visits to examine lighting installations, and assignments to 

test students' knowledge of good lighting practice. The research 

channel will be concerned with evaluating users' reactions to specific 

kinds of lighting designs, and with comparing the cost effectiveness of 

various types of installation. 

The facets and keywords developed for an experimental bibliography on 

lighting design (described in chapter 8) aimed to provide an overall 

structure for information on design of hospital lighting. · The biblio

graphy also aimed to link theory with practice, and to facilitate 

retrieval of information on specific kinds of lighting problem. It 

did not pretend to present information in a way which could be used 

directly by prac.ti tioners. Another bibliography on outpatient 

department design, Which contained more easily absorbed abstracts of 

the contents of selected publications, provided a means of utilising 

thesP. pri':Tlary sources when applied to typical problems. A combination 

of the two approaches would arguably have been more acceptable to 

users ( see appendix I 3•5 ) • · 

I I 

State-of-the-art reports , rather than bibliographi.es, are a popular form 

of feedback medium, but they are time consuming to prepare and are 

necessarily selective in their message (Heath & Green 1976 pp 80 & 134). 
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Other kinds of document identification and retrieval systems, such as 

bibliographic indexes, abstracting services, and computer-based citation 

lists on specific topics, tend to serve only the specific needs of 

librarians, students or researchers. They are not effective in linking 

planners and designers with reports on the findings of research and 

evaluation studies. This is achieved more effectively through formal 

tertiary education programs in planning and design, or by continuing 

education courses and conferences on specific types of planning and 

design problems. Informal channels of communication, such as seminars 

and discussion meetings, are widely used by planners and designers,and 

to a. lesser extent by 'informers', educators and researchers. 

The preference of _many information users for informal and unstructured 

information sources, such as people to consult and projects to visit, 

has to be recognised. Information outputs from these sources nevertheless 

need to be formalised (structured) if they are to be incorporated into 

the decision making process. This is because disorganised information 

cannot effectively be retrieved in response to enquiries on specific 

topics. To have to search through masses of unstructured information 

to find a required item is needlessly time-wasting and mind-deadening. 

The advent of computer text-scanning systems may possibly alter this 

situation, but a well-trained human brain,aided by a simple structure 

for analysis of information, is likely to be more acceptable and more 

effective. The question remains however as to the most effective means 

of structuring information for feedback. The following sections examine 

ways of reducing barriers to feedback of information and propose various 

means of making information on health facility planning and design more 

accessible and understandable. 
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.2 REDUCING BARRIERS TO KNOWLEDGE UTILISATION 

some of the barriers to utilisation of planning and design knowledge appear 

to be due to information providers not being sufficiently aware of the 

problems and needs of planners, educators and researchers. Each of these 

four professional groups tends to be isolated from the others. One reason 

is because knowledge which could be effectively utilised is instead 'hidden' in 

spec_ialiscd journals, books and libraries which are not widely read by 

planning practitioners. 

To explore how barriers between the four professional fields could be 

reduced a matrix was drawn to represent interactions between the four fields. 

Actions of each field upon itself were also included, resulting in 16 areas 

of interaction, each of which contained a number of possible methods of 

utilising knowledge. The cells of the matrix show types of information 

resulting from interactions between the professional fields heading each df 

the columns and those denoting the horizontal bands (see fig 12.1 overleaf). 
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~ 
PLANNING & INFORMATION & EVALUATION & RESEARCH & 

t DESIGN DOCUMENTATION GUIDANCE EVALUATION 

p 1 2 3 4 
& design guidance design planning, 
D methods publications methods design & 

design advisory decision building 

strategies services theories research 

planning the project planning evaluation of 
planning documentation procedures design options/ 

proposals 

Inf 5 6 7 8 

& D records of library learning how research 
design guides to find bulletins & 
experience subject 

information indexes 

results of categories guidanc~ on evaluation 
planning & advice on presenting reports 
design advisory information 
projects services 

Ed 9 10 11 12 
& G problem books, teacher research 

orientated journals education project 
design libraries learning how case studies 
projects to learn findings from 
used for teaching evaluation 
education aids studies 
case studies 
as a basis for 
guidance 

Res 13 14 15 16 
& Ev development research teaching research 

projects indexes research on research 

experimental bibliographies methods methods 

design SDI services evaluation research 
projects projects as into 

project retrospective a means of results of 

evaluations searches learning research 

current evaluating 
journals evaluation 

techniques 

Fig 12.1 
~~TRIX OF INTERACTIONS BETWEEN PLANNING, INFORMATION, EDUCATION AND RESEARCH 



Each of the 16 cells in the above matrix is considered below from the 

viewpoint of how barriers to utilisation of knowledge might be reduced or 

avoided: 

1. EFFECT of PLANNING on PLANNING 

a. Develop more awareness of how particular design methods actually 

work 
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b. Check on the effects of particular planning and design strategies, 

eg is time spent on 'briefing' effective in producing better 

designs which last longer or work better? 

c. Obtain more feedback during the process of planning a project to 

decide whether the plan is going according to plan, or how it 

might be redirected with benefit. 

2. EFFECT of INFORMATION on PLANNING 

a. Produce guidance publications which are clearly either mandatory 

or advisory. 

b. Ensure publications are easy to understand~ and that recommendations 

are applicable to current problems. 

c. Orientate advisory services to reflect current planning and design 

problems,and obtain feedback on effectiveness of advice in producing 

desired effects. 

3. EFFECT of EDUCATION on PLANNING 

a. Encourage students to experiment with planning/design methods 

and to develop systematic approaches to problem solving and 

decision making. 

b. Ensure that student projects are realistically evaluated and that 

students get sufficient opportunity to evaluate buildings in use. 

4. EFFECT of RESEARCH on PLANNING 

a. Ensure that research is geared to current needs and problems of 

the professions. 

b. Develop greater involvement of research organisations in evaluation 

of design proposals and of designs in use. 

5. EFFECTS of PLANNING on INFORMATION 

a. Results of planners'and designers' experience to be recorded for 

other people to refer to 



b. Technical, economic and social effects of planning and design 

projects to be recorded for reference in subsequent project 

planning. 

6. EFFECTS of INFORMATION on INFORMATION 
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a. Provide clear guides to users of library and advisory services on 

how to get the best use from these services. 

b. Easy-to-use catalogues, abstracts, bibliographies and SDI services 

to be available for information providers aiding enquirers working 

in their own fields of interest. 

7. EFFECTS of EDUCATION on INFORMATION 

a. Library and information service education to give sufficient 

emphasis to the problems and needs of information seekers. 

b. Educate teachers and students how best to find, apply and present 

information in their own professional fields. 

8. EFFECT of RESEARCH on INFORMATION 

a. Results of research projects to be fed into information systems 

through regularly updated research indexes and research bulletins. 

b. Publication of research results to be covered in grants for 

research projects, and regular. bulletins published summarising 

the results of research. 

9. EFFECTS of PLANNING on EVALUATIONS 

a. Develop links between'live' planning and design projects and the 

education of planners and designers. ·. 

b. Maintain regular contact between planning/design offices (both 

public and private) and schools of architecture, planning and 

design. 

10. EFFECTS of INFORMATION on EDUCATION 

a. Ensure availability of well-written and up-to-date books and 

journal articles for students. 

b. Ensure availability of efficient and comprehensive library and 

advisory services forstudents. 

c. Informative and up-to-date teaching aids to be available through 

information resource centres,eg tape/slide lectures, TV cassette 

programs etc. 



11. EFFECTS on EDUCATION on EDUCATION 

a. Develop feedback to teacher education and refresher courses of 

the effects of different teaching methods and approaches. 

b. Provide courses for students in the best ways to learn, study, 

read, experiment etc. 

12. EFFECTS of RESEARCH on EDUCATION 
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a. Involve students in selected research projects over sufficiently 

long periods of time to ensure awareness of the effects of 

particular research strategies. 

b. Ensure students are kept aware of results of current research in 

relevant fields. 

13. EFFECTS of PLANNING on RESEARCH 

a. Utilise selected current planning and design projects for research 

and devefopment. 

b. Problems in current planning/design projects to be recorded for 

feeding into research programs. 

14. EFFECTS of INFORMATION on RESEARCH 

a. Ensure regular publication and availability to research workers 

of publications of research findings. 

b. Bibliographies and SDI services to be available to research 

workers in a form which is easy to scan and comprehend 

c. Develop capability in retrospective information searching to 

meet the needs of researchers for reliable,relevant and 

comprehensive information on specific topics. 

d. Ensure availability of current journals and reports, which record 

results of recent research in relevant fields. 

15. EFFECTS of EDUCATION on RESEARCH 

a. Educate researchers in research methods appropriate to their 

fields of work. 

b. Utilise educational programs for increasing research potential. 



16. EFFECTS of RESEARCH on RESEARCH 

a. Research into effects of different research methods. 

b. Ensure research findings are effectively utilised in framing 

research proposals, programs and policies. 

Although some of the means of improving information flow suggested above 

are beyond the scope of this thesis, many of them would nevertheless 

benefit from having some kind of common information structure to allow 

knowledge to flow more easily. 
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l2.3 A PLANNING MAP 

Planners and designers frequently use drawings or maps as a means 

of exploring (and explaining) ideas and relationships, partly to 

check 'fit' and partly as a means of developing ideas. Diagrams 

are however highly selective in the information they present. 

Political maps, road maps, geological maps each present a particular 

set of information about the same bit of the world. 'Personal maps' 

are used both by geographers and by social scientists to deduce how 

people perceive their environment (Gould & White 1974). 

To explore and explain the relationships between planning, design and 

information,attempts were made by the writer to produce a map or 

network diagram which would not only identify the essential elements 

involved, but also provide a framework for improvement. The history 
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of the search for this framework is of 1i ttle consequence al though it 

owed its inspiration to many sources (eg Vickery 1960, Broadbent 1969, 

Jones 1970, Eldin & Croft 1974). One of its starting points was a 

diagram representing four descriptive facets of DESIGN FUNCTION, 

ADMINISTRATIVE STAGE, APPLICATION LEVEL and INVESTIGATIVE ASPECT: 

AMDINISTRATIVE 
STAGES 

(proposals and 
approvals 

eg feasibility) 

APPLICATION 
LEVELS 

(decisions 
and effects 
eg rooms) 

Fig 12.2 Four descriptive facets 

INVESTIGATIVE 
ASPECTS 

(problems and 
needs 

eg staffing) 

DESIGN 
FUNCTIONS 
(services 

and activities 
eg surgery) 



Another starting point was a diagram linking th~ four elements of 

PLANNING AND DESIGN PROCESS, EVALUATION AND DECISION MAl<ING, RESEARCH 

A.ND BRIEFING METI-IODS and INFORMATION SOURCES AND SYSTEMS: 

definitions 
planning and design 

process IJ 
I'-

/ .... options 

proposals approvals 

.... ., 
instructions 

evaluation and 
decision making 

I/ 
i'- . . predictions 

Fig 12.3 Four elements in planning 

... 
research and briefing ,I 

methods 

/\. 

policies requiremen ts 

,i,, 

' / information sources 
and systems 
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!'either diagram represented adequately all the essential features, 

although the second diagram came nearer by showing interactions between 

the four elements. 

Evolution of the map was a process of periodic revision and refinement. 

At various times it took the form of a tree structure, a clock face and a 

linear flow diagram. The result was a combination of all three. The 

basis of the diagram (and of the idea behind the hypotheses) is a 

circular flow from information to planning to execution and back to 

information: 

information 

/ 
execution planning 
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Joining each of the 3 foci are arrows representing purposes, decisions 

and results. Information in the form of knowledge and_ experience is 

used to establish purposes and objectives. Planning involves making 

proposals and leads to decisions on means of execution. Knowledge of 

results (actual or simulated) provides further information which 

redefines the purposes of planning. Governing the whole process are 

ethics and values, based on evaluation of results and their effects 

on people: 

INFORMATION 

/ knowledge~ 

results purposes 

I 
EXECUTION 

means 

ETHICS 
values 

1 
decisions 

1 
PLANNING 
proposals 

~ 

The next stage of elaboration takes the three main foci and splits 

each into two 'approaches': 

INFORMATION 

communication --)~ investigation 

production design 

EXECUTION / PLANNING 

administration f-- application 

'Information', for example, consists of 'communication', ie describing and 

conveying ideas about experiences, and •investigation', whereby informa

tion is both sought and analysed for use in 'planning'. 
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Each of the six 'approaches' is then split into two 'viewpoints' : 

COMMUNICATION INVESTIGATION 

dissemination ' enquiry / 

~ ~ 
description learning 

l \, 
operation innovation 

PRODUCTION 1 l DESIGN 

construction evaluation 

'\ ,/ 
regulation selection 

~ v 
organisation / resolution 

' 

ADMINISTRATION APPLICATION 

Fig 12.4 Six planning approaches 

'Design', for example, is split into two viewpoints of 'innovation' (ideas) 

and 1evaluation' (effects) and is concerned with meeting functional needs. 

'Application' concerns levels of the system such as regions, cities, 

buildings and rooms. Each application level involves selection from 

a range of possible proposals, followed by resolution of any problems or 

conflicts before decisions for execution are finalised: 

INNOVATION· 
ideas 

DESIGN 
functions 

EVALUAT!ON 
effects 

PLANNING 
proposals 

APPLICATION 
levels 

SELECTION 
choices 

RESOLUTION 
reasons 
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'Execution' involves both administrative stages of implementation and the . . 

means of producing products. 1Administration' concerns organising tasks 

1 d b 1 d 'p d . ' . which are regu ate y rues or proce ures. ro uction is concerned 

with construction forms and materials arranged to fulfil operational 

requirements of users: 

ADMINISTRATION 
stages 

EXECUTION 
means 

PRODUCTION 
products 

ORGANISATION 
tasks 

REGULATION 
rules 

CONSTRUCTION 
forms 

OPERATION. 
uses 

'Information' contains knowledge which is communicated by concepts, the 

meanings of which are disseminated in publications. When a problem is 

investigated, its aspects are explored and skills are developed in learning 

how to solve the problems. 

COMMUNICATION 
concepts 

INFORMATION 
knowledge 

DESCRIPTION DISSEMINATION 
meanings . publication 

INVESTIGATION 
problems 

ENQUIRY 
aspects 

LEARNING 
skills 



The final map is shown below in the form of a 'clock' face centred on 

ethics and with three sectors of planning, execution and information. 

The flow sequence is mainly 'clockwise', but links are not restricted 

to consecutive or adjacent elements (see fig 12.5). 

COMMUNICATION 
concepts 

DESCRIPTION 
meanings 

OPERATION 
uses 

DISSEMINATION 
publication 

ENQUIRY 
aspects 

INFORMATION 
knowledge 

INVESTIGATION 
problems 

LEARNING 
skills 

INNOVATION 
results purposes ideas 
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T~ / 
1 

DESIGN PRODUCTION ETHICS 
products 

CONSTRUCTION 
forms 

REGULATION 
rules 

ADMINISTRATION 
stages 

values 

1 EXECUTION PLANNING 
means proposals 

~ d .. ~ ec1.s1ons 

ORGANISATION 
tasks 

RESOLUTION 
reasons 

Fig 12.5 A planning map 

functions 

EVALUATION 
effects 

SELECTION 
choices 

APPLICATION 
levels 



One use of the map was in defining information facets for generating 

a controlled language. Other uses included explaining planning 

concepts to students, and illustrating a book on health service 

facility planning and design (Green 1974). A drawing can however 

be more helpful in clarifying the thoughts of its author than as a 

means of communication. For this reason the map should not be taken 

too literally or interpreted as a precise system. 
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An alternative form for the map was considered by which the strength of 

links between the elements would be evaluated subjectively,thus 

determining the disposition of the elements. This was explored both 

by means of an interaction matrix and by a network, but revealed little 

of benefit. The purpose of this exercise was to try out various 

planning strategies and to develop a coordinating structure for planning 

and design information. This idea is further developed in the next sections. 
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2.4 SEQUENCES OI~ PLANNING & DESIGN 

The review of planning and design methods and processes in chapters two and 

three revealed no obvious universal procedure for planning health 

facilities. Similarities between the methods described nevertheless 

suggest that there is enough common ground for proposing a chronological 

sequence of planning activities as the principal dimension for a 

coordinating structure for feedback. 

Although many planning processes and procedures represent planning in terms 

of a succession of decision making activities, few of them distinguish 

clearly between phases of information processing and problem solving,and 

stages of documentation and approval. 'Stages' and 'phases' differ mainly 

in respect of duration and interrelationship, phases being periods of 

activity which may overlap or even coincide, while stages are event-like, 

dividing phases from each other in a time sequence:-

stage 

......_____,P.__h_a_s_e ___ __,) 
·r-

L ·I._,_ ___ p_h_as_e __ --J) 
,___ __ p_h_as_e ___ __,) = ) 

Fig 12.6 Phases and stages in planning 

The following diagram describes a typical sequence of facility planning 

made up of twelve planning phases and seven approval stages. It is 

intended to apply to a new building project using competitive tendering 

and erected in one phase of construction. Other contracting methods(or 

phased construction)would cause phases 5 to 10 to be altered in sequence 

or split into subphases (See fig 12.7J. 
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APPROVAL STAGES PLANNING PHASES 

A INCEPTION 
(justification) 

B FEASIBILITY 
(viability) 

C OUTLINE PROPOSALS 
(for whole project) 

D DETAILED PROPOSALS 
(for each department) 

E TENDER 
(prices) 

F ACCEPTANCE 
(handover) 

G PUBLICATION 
(reporting) 

7. 

9. 

1. General planning principles 
and context 

_i 
2. Project team organisation 

J,. 
3. Outline project requirements, 

resources and restraints 
(outline·briefing) 

J, 
4. Outline policy decisions and 

proposals 

l 
5. Detailed briefing and development 

proposals 

J 
Operational 
policy 
development 

1 
Commissioning 
equipping 

I 

-J,, 
6. Construction 

design and tender 
documentation 

1 
8. Contract, 

construction & 
. ..:::, 

& I< - completion 

J: 
10. Operation & modification 

-J.,. 
11. Evaluation in use 

J,, 
12. Feedback to next projects 

Fig 12. 7 SEQUENCE OF PLANNING STAGES & PHASES 

Phase 1 in the above sequence of planning represents activities occurring 

Erior to a decision to provide a new facility in a particular locality. 

It would ideally consist of the series of activities shown in the 

following diagram (fig 12.8). 



2 obtain data on use 
of existing services 

l 

1 define scope of proposed 
services and area to be 
served 

l 
4 review past trends 

in use/demand 

S explore resources used 
in existing services 1 

l 7 predict possible trends 
in use/ demand 

3 

6 

1 2. 22 

establish potential 
of existing services 

1 
explore areas of 
need not being met 

1 
8 assess resources not 

being effectively used 

\~10 
'\,11 

l 9 explore need 
improvement 

assess po:i:ntial demand 1/ ' 
consider reallocation of · 

for 

12 assess barriers to 
effective use of 
resources 

J, 
13 consider means of 

reducing barriers 

17 assess cost effects 

resources from areas of 
overprovision to areas 
of unmet needs 

16 formulate options 
for new services 

~ 

/ 

of options l 
~19 compare costs/benefits 

with existing services 

20 develop policy for 
provision of services 

J,. 
21 assess effects on other 

services/areas 
,J,. 

14 assess effects of 
possible trends of 
other areas/services 

~ 
15 assess effects of 

trends on other 
areas/services 

18 assess benefits of 
options 

22 review policy and modify if needed 

. "' 
23 formulate proposals for 

implementation 

Fig 12.8 ACTIVITIES PRIOR TO DECISION TO BUILD 
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Each phase of planning can be analysed in a similar manner to the above 

network. While this is usually done to control the construction and 

commissioning phases in complex projects, it is not often done for the whole 

sequence represented by phases 1 to 12. A more readily comprehended form of 

the planning process is shown below in an approximately chronological 

sequence of discrete activities listed under each of the twelve phases of 

planning: 

Phase 1 

Phase 2 

Phase 3 

Phase 4 

Phase 5 

Phase 6 

Phase 7 

State planning principles 

Establish existing context 

Organise planning team 

Define roles.and responsibilities 

Secure financial and political support 

Identify scope, size, timing of.project 

Estimate and justify need for project 

Establish resources needed 

Establish restraints - legal, site, staff etc. 

Decide objectives, priorities 

Consider operational methods 

Explore options, possibilities 

Define specific needs, criteria 

Evaluate options, consider effects 

Selected preferred methods, designs 

Develop policies for implementation 

Describe outline proposals. 

Develop proposals in detail 

Identify tasks, parts, systems 

Establish relationships between parts 

Integrate system elements 

Describe proposals in terms of layout, size, content 
cost, materials, construction, equipment etc. 

Propose methods of tendering, type of contract, 
construction system, project control methods. 

Describe operational systems in terms of workload, 
staffing, traffic, mananagement etc. 



Phase 8 

Phase 9 

Obtain prices, tenders 

Ascertain time require to complete 

Agree terms of contract and award 

Establish means of controlling costs, timing, 
quality, variations 

Provide instructions to contractors 

Supervise construction, installations 

Check for defects, omissions 

Verify performance, completion 

Develop operational manuals, maintenance systems 

Train operators 

Initiate operation 

Phase 10 Identify defects, determine remedies 

Rectify faults 

Modify design, operation 

Monitor performance, workload, costs, accidents 

Phase 11 Evaluate in use, objectively, subjectively 

Phase 12 Report evaluation findings 

Recommend modifications to design, planning method, 
other projects' guidance etc. 
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The actual sequence of activities on any particular project would probably 

vary somewhat from the above. Nevertheless the activities shown occur on 

most major building projects. 

Sometimes the same information moves on from phase to phase as the 

project proceeds, or it may be added to or modified as more knowledge 

is gained through experiment and development. Considerable efforts are 

often expended in compiling evidence to justify allocation of finance 

in the early phases of planning. Later phases are more involved with 

tendering and· contract information, with cost estimation and control, 

and with development of operational methods. 



PERIOD 

BRIEFING 

DEVELOPMENT 

DOCUMENTATION 

CONTRACT 

OPERATION 

ACTIVITIES feedback 

state principles ~~-----------

establi'.rh need 
-~ organise team 

..J,; 
survey utilisation 

-i,, 
specify requirements 

~ < insufficient ., 
assess resources~'----------... 

{, " 
agree objectives 

state policies /~ ... -----

determi"A'e criteria 
. -i,, . 

consider problems /~,-----. 

suggest..J,,possibilities 
._J,; 

/ 

" 

evaluate options 
...v 

select preferences unsuitable 

analyse~component~ 
integrate systems 

..I,, 
check functions I . 

make pr;;-posals .... (------., 
1 . -.vd . 'side' 

exp ain,J.., esign effects 
explore effects 

....L, 
isolate elements 

.,j., 

compute costs 
.J,, 

define tasks 
--.v 

allocate responsibilities 
--!, 

obtain prices 
y 

formulate program 
.J,, 

award.. contracts 
. -{, . 
instruct contractors ~(-~--.1 

_..t, • 
supervise construction defects 

check pfrformance j 
train users 

..,L, 
operate facility 

._J,, 
correct faults~(------., 

-J,. faults 
assess results J 

.J,, 
report findings 

problems 
in use 

excess 
costs 

Fig 12.9 PERIODS AND ACTIVITIES OF PLANNING (see explanation overleaf). 
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A more detailed representation of the building planning process is given 

above in the form of a series of decision points in a linear flow chart. 

Even this over-simplifies the process and ignores some of the recycling 

of decisions and ideas. It does however emphasise the range of activities 

and tasks involved and the inter-dependency of some activities on others. 

The activities are grouped into five fairly discrete 'periods' of 
. . 

planning activity (see fig 12.9). 

In the diagram'principles' are those guidelines which apply to all 

projects in a program; 'policies' represent the application of the 

principles to particular projects or problems; 'proposals' result from 

developing the policies into tangible forms. Policies and proposals can 

each concern function or design, but policies are usually expressed in 

words, while proposals are more often depicted in diagrammatic or model 

form. Policies relate to what is :to be done, proposals describe how it 

is proposed to do it. Proposals may however sometimes have to precede 

policy decisions in order to be able to test the likely effects of the 

policies. 

When all decisions regarding details of the design have been finalised 

a program for construction is formulated. This program provides the 

basis for project control. After construction is completed the 

performance of the design is checked prior to operating the facility 

and reporting on the findings of evaluation in use. 

Feedback loops occur at many points in the sequence of activities. 

These loo:i:is indicate backflow of information concerning problems which 

require reconsideration before further progress can be made. 
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An optimum sequence for facility planning depends ultimately on a chain of 

decisions regarding quantitative aspects such as floor area~ and costs,and 

the ~ required to make these decisions (see fig 12 .10). 

DATA DECISIONS 

1 Local situation A Project identification 

j, ~ l 
.,.-2 Existing facilities - - - -> B Functions to be provided 

( (if any) 

~ 1 I J, 
3 Work loads and 

case mix ~ J,, C Operational policies 

I 4 Content ~ l l,_ t ~ 
)I 5 Site details D Design policies 

j, ~ i 
6 Floor area <. ) E Development proposals 

j, t 
7 Building costs ~ ;) F Design proposals 

J,, J, 
8 Building budget and ( ~ G Building and commissioning 

cash flow program proposals 

l '7 
')l. 9 Staffing estimates H Operational methods 

J, 
~ 

development 

l 10 Operating budget 

1 
11 Total costs J Review policies 

and benefits and proposals 

j, 
K Revise B to Has 

necessary 

Fig 12 .10 
INTERRELATIONSHIP OF DATA AND DECISIONS IN PLANNING & DESIGN 



The kinds of data required at 1 to 11 in the above diagram are 

elaborated below: 

1. Local situation - population projections, age distribution, 
morbidity characteristics, social and economic status, 
political influences, resources available. 

2. Existing facilities - type, services provided, age and 
condition, location, utilisation. 

· 3. Work loads and case mix - work load anticipated in each 
specialty and supporting services. 

4. Content - in terms of units of provision>eg beds, operating 
theatres, examination spaces, meals etc. 
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5. Site details - location, size, topography, services available, 
geology, surroundings, microclimate, legal constraints, other 
planning proposals. 

6. Floor areas - space allocations to departments, traffic 
circulation, engineering services systems, carparking etc. 

7. Building costs - cost of materials, methods of construction, 
quality of finishes, engineering services, elemental cost 
plan, allowances for site conditions,tendering climate, 
inflation rate etc. 

8~ Building budget and cash flow - allocation to building, 
engineering, equipment, fees, on-costs and overheads. 

9. Staffing estimates - number and grades of staff for each 
department and service. 

10. Operating budget - estimated expenditure in each major category: 
staff, energy, maintenance, supplies, rates etc. 

11. Total costs and benefits - determination of costs per unit of 
service to be provided and comparison with existing costs/ 
normsi estimate of consequential savings/improver11erits. 

The kind of decisions to be made are described in more detail as follows: 

A. Project identification - name or title, possible location or 
site, timing, client. organisation, planning/design team, 
consultants, approximate cost allocation. 

B. Functions - range of functions and services to be provided 
indicating likely trends in demand or utilisation. 

C. Operational policies - types of services proposed, organisational 
relationships, responsibilities and roles, programming of 
work load. 

D. Design policies - type of structure, method of integrating 
engineering services, extent of deep planning and air 
conditioning, location of plant, provision for growth and 
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change, methods of traffic handling, landscaping etc. 

E. Development proposals - shape and layout of buildings, phasing 
of construction and occupation, decanting of existing 
facilities. 

F. Design proposals - drawings and specifications describing 
details of shape and layout of each department, methods of 
construction, engineering service distribution and control, 
traffic systems, materials, finishes, equipment and fittings. 

G. Building and commissioning program - methods of tendering, 
type of contract, timing of each phase of construction, with 
estimated duration of each type of work and personnel 
involved, recruitment and training program for staff, 
equipping program, maintenance arrangements etc. 

H. Operational methods - detailed descriptions of functional 
processes involved for each service indicating activities to 
be performed and inter-relationship with other functions and 
activities. 

J. Review policies - opportunity to reconsider any decisions before 
proceeding with construction of project eg alter method of 
construction, revise sequence of phasing, modify commissioning 
timetable. 

In the simplest analysis planning information consists of four main types: 

1. REQUIREMENTS or expectations of users, clients or the public 

2. RESOURCES such as money, energy, knowledge and skills. 

3. RESTRAINTS or limitations such as legal conditions, site 

restrictions or budget allocations. 

4. RESULTS or outcomes of planning such as running costs or 

accident statistics of users. 

These four types of information interact in various ways, for example 

requirements are affected by the resources available, while expected or 

actual results are conditioned by clients' views on requirements, and by 

environmental restraints, such as climate. Criteria established in the 

definition of requirements are used in assessing the effectiveness of 

results (see over, fig 12.11). 



criteria RESOURCES 
means 

REQUIREMENTS 
needs 

/ 
--) RESTRAINTS 

problems 

ends 
RESULTS 

/ 
Fig 12.11 Four types of information 
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feedback 

Requirements are defined in the briefing process,resources and restraints 

govern the design process, while evaluation is concerned with results. 

Feedback transmits 'knowledge of results' on to the briefing and design of 

subsequent projects where this knowledge is incorporated with requirements. 

Evaluation occurs at two principal points in the planning process, both of 

which generate feedback information useful for briefing and design. 

'Guidance' in the diagram below represents the more formal channels for 

information feedback from evaluation, while the informal channel is 

represented by means such as visits and seminars (fig 12 .12). 

BRIEFING 5< GUIDANCE 

l T ------(publications, 

~ standards) 

DESIGN FEEDBACK 

(policies, 1 / criteria) EVALUATION 
of options 

l (visits, 
.......--seminars) 

CONSTRUCTION 

~ 1 
OPERATION EVALUATION 

of effects 

Fig 12.12 FORMAL AND INFORMAL FEEDBACK CHANNELS 



A framework for improving the utilisation of knowledge from evaluation 

findings needs not only to assist in regulating the formal (guidance) 

channel, but also the more direct but informal channels. The. following 

sections explore ways of making these channels more consistent in the 

way they structure the information they contain. 
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, 5 AGENDA FOR BRIEFING AND EVALUATION .. 

Methods of collecting information for design influence how the design process 

is conducted,and hence its physical and social outcomes. If the briefing 

method can encourage both a logical and an imaginative approach to problem 

solving, then, it is argued, better designs will result than if no such 

methods are used. 

Some briefing and design methods, especially those developed for hospital 

design in Britain in the mid 1960s, focused on user functions and activities 

(rather than departments and rooms) as a primary target for enquiry. This 

approach emphasised'ends'rather than'means' and applied especially to design 

problems involving complex and often conflicting requirements. Traditional 

design methods, by which improvements were evolved incrementally, were not 

suitable for handling such complex tasks. 

In those design methods based on logic, explic_it functional criteria are 

theoretically used to evaluate design options. Yet many hospital designs 

have failed to satisfy even simple needs,such as ability to control thermal 

conditions or to find the way around easily. Lack of clear statements of 

requirements is claimed to be one reason for these design failures. 

To help collect information on user requirements, and to organise this 

information for developing and evaluating design proposals, a systematic but 

open-ended approach is to use a series of agenda headings. These headings 

can be arranged in an approximate order of dependency, which nevertheless 

allows information to be added, altered or deleted as a project proceeds 

from phase to phase. The headings should ideally follow a logical sequence 

of design decision making so that each step provides the basis for the 

succeeding ones. 



In addition to the headings, which can either be expressed in the form of 

questions or topics for discussion, check lists of items ar~ needed for 

application to particular types of problem or task. If these check lists 
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are based on arrays of topics used to classify and index documents by facet 

analysis, then it will be easier to establish links between methods of brief

ing, decision making, information processing and outcome evaluation. 

If, furthermore, design guidelines adopt similar agenda headings and check 

list topics, then a common pattern of topics can permeate·the whole process 

of planning, design and evaluation. 

In practice, many architects' search for a useful array of headings for 

briefing and evaluation is based on rooms as the primary focus of 

enquiry. The following series of headings is typical of many examples of 

room based enquiry methods:-

Location of room (hospital, department) 

Type of room (eg anaesthetic room) 

Uses of rooms (ie anaesthetising patients) 

Users of rooms (eg nurses, anaesthetists, patients etc) 

Times of use (specify periods of use) 

Methods of use (explain sequence of activity) 

Equipment used (list, describe) 

Supplies used (list, describe) 

Services needed (list, specify) 

Environmental conditions (list, specify) 
eg thermal 

light 
air 
acoustic 

Types of finishes (list, specify) 
eg floor 

wall 
ceiling 

This method of briefing can apply equally to analysis of existing buildings 

or to specifying requirements for new buildings. Using rooms or spaces as 

the basic unit of enquiry means, however., that the functional basis of building 

design tends to be obscured. Division of building space into rooms follows 



12.34 

logically from the analysis of functions and activities to be accommodated. 

If user functions and activities are selected as the primary unit for enquiry 

this helps to avoid design 'preconceptions' which occur with room-based 

methods. 

A sequence of headings for obtaining information about functional requirements 

and activities is outlined below: -

Type of activity 

Purposes of activity 

Benefit(s) of activity 

People involved 
eg patients 

clinical staff 
cleaners 
maintenance staff 

Times of activity 
eg times of day/week 

length of time 
regularity 

Other associated activities (list) 

Links with other activities 
eg traffic 

services 
environmental 
spatial 

Inputs to activity 
eg information 

supplies 
energy 

Outputs from activity 
eg products 

services 
information 

Equipment used for activity 
eg fixed 

mobile 

Environmental conditions needed 
eg comfort 

convenience 
safety 
security 
supervision 
privacy etc. 

Information on activities and their requirements is obtained either by 

analysing existing 'satisfactory'activities, or by discussing'ideal' activity 
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requirements with representative users. When activities have been described 

in sufficient detail to explore their design implications, such as layout 

and spatial grouping, tentative designs can be proposed and evaluated 

in terms of known and agreed functional requirements. 

Functional needs and design possibilities are thus developed by a mutually 

interactive process:-

requirements 

FUNCTION DESIGN 
r<----.._ 

possibilities 

Two further 1decision areas'have to be considered however before a suitable 

design can be developed. Firstly the method of construction must be known 

or proposed; secondly the cost constraints and conditions must be satisfied:-

FUNCTION DESIGN 

l i 
COST CONSTRUCTION 

Allocation of information topics to these four decision areas is seldom 

clear-cut. Nevertheless they provide a convenient basis for coordinating 

information on facility planning. A fifth decision area, namely management, 

controls the other four: -

FUNCTION 

MANAGEMENT , l ":i., 
DESIGN i CONrTRUCTION 

COST 

For analysing requirements and re~ording decisions a more detailed series of 

'agenda' headings is needed however. These headings may need to be applied 

at any phase of planning, at any decision level, at any scale of application, 

and for any type of function or design problem. The headings may also need 
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to be used by any participant in the planning/design process, and hence will 

need to be readily understandable without complex explanation. 

The following series of thirteen agenda headings are grouped under the 

five decision areas:-

FUNCTION DESIGN CONSTRUCTION COSTS 

Aims Provision Plant Economics 

Context Situation Fabrication 

Operation Security MANAGEMENT 

Logistics Integration 

Ergonomics Coordination 

The following arrow diagram shows the principal dependency links between 

the thirteen headings:-

AIMS 
._I., 

CONTEXT ECONOMICS 

OPE; TION '>J 1-------------J-l PROVISION ( 

,,(SITUtTION 

LOGISTICS l 
ERGON~ICS~ l SECUfITY ~ 

, ~ PLANT 

l ____ _,) FABRitATION 

Fig 12.13 Agenda links 

. ~ INTEG.'.f'TION 

~ EXECUTION 

Each of the thirteen headings can now be split into several sub-headings 

corresponding to the third level of the hierarchy: 

DECISION AREAS eg design 
AGENDA HEADINGS eg situation 
SUB-HEADINGS eg layout (see fig 12.14). 



Headings 

AIMS 

CONTEXT 

ECONOMICS 

OPERATION 

PROVISION 

SITUATION 

LOGISTICS 

ERGONOMICS 

SECURITY 

PLANT 

FABRICATION 

INTEGRATION 

EXECUTION 

Sub-headings 

Purpose, objectives 
Scope, inclusions/exclusions 
Applications to/from other projects 

Needs, workloads 
Conditions, restraints 
Content, facilities needed/provided . 

Resources, skills, knowledge 
Expenditure1 utilisation 
Benefits, outcomes 

Methods, activities 
Organisation, roles 
People, tasks 

Limitations, regulations 
Accommodation, zones, types 
Space, areas, volume 

Layout, shape, levels 
Siting, surroundings, zoning 
Location, access, climate1 geology 

Support, supply 
Traffic, routes, links 
Transport, vehicles, conveyors 

Environment, comfort 
Perception, senses, awareness 
Response, behaviour, comprehension 

Hazards, risks 
Safety, alarm, escape 
Protection, insulation, isolation 

Equipment, supplies 
Installations, fittings 
Structure, materials, components 

Production, assembly, sitework 
Program, supervision 
Maintenance, repair 

Priorities, values 
Conflicts, resolutions 
Relationships, coordination 

Communication, documentation 
Implementation, tasks 
Control, feedback 

Fig 12.14 AGENDA HEADINGS AND SUB-HEADINGS 
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The agenda headings and sub-headings have been adapted to several different 

purposes, for example as briefing questionnaires and as eva~uation check 

lists. Examples of these are given in appendices F3 and F4 • Each heading or 

sub-heading may be amplified further into more detailed questions or topics 

of enquiry. 

The approximate dependency sequence of the thirteen agenda headings was 

derived by the following outline process of argument. (This is explained 

in more detail in appendix F ~) 

1. CONTEXT of a project depends on the ~urpose and scope of the 

facilities being planned (or evaluated) and possible applications_ 

of results to or fro111 other projects. 

2. ECONOMICS of the project depend on prevailing conditions, 

anticipated workloads,and the content of facilities (to be) provided. 

3. OPE~~TIONAL methods depend on scope of services to be provided, needs 

to be met, and !esources available. 

4. PROVISION of facilities depends on methods and activities to be 

adopted, organisationa! patterns proposed1 and people to be 

accommodated. 

5. SITUATION of the facilities depends on siting limitations, kinds 

of accommodation needed, and space requirements. 

6. LOGISTICS aspects depend on layout, siting and location of the 

facilities, types of services provided, and operational methods 

adopted. 

7. ERGONOMIC aspects depend on operational methods, facilities provided, 

the situation of the facilities, supporting services required, and 

traffic and transport facilities provided. 

8. SECURITY aspects depend on operational methods, facilities provided, 

the situation of the facilities, logistic systems, environmental 

conditions, and perceptual and respons~ requirements. 

9. PLANT required depends on the operational methods, the facilities 

to be provided, the situation of the facilities, and the logistic, 

ergonomic a.nd security requirements (safety & protection). 
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10. FABRICATION methods depend on the operational methods, the facilities 

to be provided, the situation of the facilities, the logistic, 

ergonomic and security requirements, and the equipment, installations 

and structural systems proposed. 

11. INTEGRATION of the above decision areas involves identifying priorities 

and relationships between _decision areas,. resolving any ~on_fltct~, and 

coordinating the production program. 

12. EXECUTION of the project involves cornmun_icatin_g intentions, 

documenting instructions, controlling resources, allocating tasks 

and implementing the proposals. 

A more structured diagrammatic version of the above explanation of dependency 

relationships is given below (fig 12.15). 



FUNCTION 

Purpose 
~ 

Scope 
~ 

Application 

t 
Needs 

J, 
Conditions ~ 

.J, 
Content 

1 
Methods 
~ 

DESIGN 

Limitations 
,j,. 

Accommodation 
.J,. 

Space 

l 
Organisation~ Layout 

J, 1' J,, 
Peo~le F s¥r g 

.J,. Location 
Suprrt l 

ECONOMICS 

Resources 
. ..L,T 

Cos,r 

Benefits 
CONSTRUCTION 

Equipment 

Traffic ) Transport 

Perception ( L Environmen~ Installations 

J,, I~ Response w ~ l l '<---- Haz~ds ~ 
Safety ---- Protection Structure 

1 MANAGEMENT 
Production ~ -J.., . t Program

Maintenance ..._______ _ I 1 
""'-), Priorities 

J,. . 
Conflicts 

~ 
Relationships 

,J,. 
Communication 

.J,, 
-----tControl 

.J,, 
Implementation 

Fig 12.15 RELATIONSHIPS BETWEEN AGENDA SUB-HEADINGS 
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The matrix below shows examples of detailed investigation topics derived 

from interactions between the thirteen agenda headings described above and 

the four main information types referred to in section 12.4:-

information types 
agenda Requirements 
headings. 

Resources Restraints Results 

Context policies land - politics social benefits 
objectives people economics problems/ 

existing solutions-
services 

Needs services staff case load waiting times 
facilities surveys demands length of stay 

Economics economy finance budgets costs 
profitability cost control cost plans profits 

inflation 

Operation efficiency experience costs healthy people 
economy staff knowledge longer life 

training time cost savings 
happy staff 

Provision space sites site size & conv_enience 
facilities existing shape privacy 

facilities adaptability 

Situation accessibility sites buildings appearance 
outlook trees industry noise levels 

topography transport-

Logistics convenience energy loads convenience 
speed supplies noise speed 
reliability staff heat loss reliability 

Ergonomics environment light climate comfort 
control heat weather awareness 

perception sound site 
surroundings 

Security safety insulation visibility 'incidents' 
protection supervision strength damage 

deterioration 
Plant reliability energy cost environment 

durability techniques availability control 
communication 

Fabrication stability materials corrosion deflection 
shapes loading decay 

wear 
Integration compatability theories tolerences 'fit' 

methods negative degree of 
value systems attitudes conflict 

Execution cost control documents language comprehension 
quality words time satisfaction 
control penalties skills acclaim 

time control incentives attitudes health 

Hg ll.16 RELATIONSHIPS BETWEEN AGENDA HEADINGS AND INFORM.ATION TYPES 
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, ORGANISING INFORMATION FOR DECISION-MAKING 

Planning processes were described earlier in terms of sequences of decisions 

depending on information inputs to maintain progress. Outputs of information 

from decisions subsequently become inputs to other decisions: -

Information 
input ---~- Decision 

,?f 

----· Information/ -) 
output '--... 

:::,\ 

As information is fed from one decision to the next it may be changed in 

form or content. It will nevertheless be 'about' something which retains 

its essential identity throughout the planning process. 

As discussed previou_sly five main decision areas (or themes of 'aboutness ') 

are apparent in building planning:-

Function 

Design 

Constructi~ 

Costs 

Management 

The management decision area monitors progress in the other four areas by 

means of information inputs from these areas. Control is maintained by 

information outputs (instructions) to each of the other areas. Feedback 

occurs either continuously, or at the end of each phase of planning activity: 

(see fig 12.17 ove:cleaf). 



/ 
Function I/ 

"" 
Design 

PHASE 1 
Construction / 

:'--

Cost 

I 
,v 

Function / 

" 
Design 

PHASE 2 
Construction / 

,'\ 

Cost 

... , ... 

Decision Areas 

Information 
type 

guidance 

data 

instructions 

feedback 

guidance 

data 

instructions 

feedback 

Fig 12.17 Information flow between decision areas 
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Management 
(project 

' control) 
/ 

'-
/ 

Approval 

' / 

' / 
Approval 

As information is passed on from phase to phase so it changes as further 

decisions are made, more information is added, or other related aspects are 

considered. For example, information on factors affecting choice of 

structural system in the early phases of planning will be amplified in 

later phases by more detailed instructions on methods of assembly of 

structural components. 

The form and content of information may also change from phase to phase due 

to changes in personnel, policies or priorities. Nevertheless a lack of 

consistency in the identity, form and content of information flowing through 

the planning process may contribute to difficulties of access to (and 

application of) the information. Both types of variability in form and content 

of information lead potentially to planning and design failures. Dis

continuity of information can however be remedied, either by one person (with 

an infallible memory) controlling the whole project, or by adopting an 

efficient system of recording, filing, retrieving and reviewing information. 
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Since a 'one person' project team is both undesirable and unlikely, project 

information needs to be made easily accessible to all team m~mbers, and to 

other legitimate i~formation seekers. Methods of arranging project 

information should therefore help in the collation, analysis and synthesis 

of information by people with various professional interests. 

General requirements of information systems for design were discussed in 

chapters 4 and 7 on 'briefing' and 'information' . The conclusions reached 

there suggest that a framework for coordinating planning information would 

need firstly to enable information to be described in terms of its subject 

and content, secondly to be identified in terms of its appli_cation and 

purpose, and thirdly to be specified by its origin, form and type. 

The following three lists of types of indexing terms represent the range of 

means of describing, identifying and specifying project information in 

detail. 

LIST 1 

1. 

INDEXING TERMS DESCRIBING SUBJECT & CONTENT 

FUNCTIONS for which the service or facility is intended -

eg education, catering, transport 

2 ACTIVITIES for which a facility is designed -

eg lecturing, washing, repairing 

3 PARTS of a facility to which information relates -

eg floors, walls, ducts 

4 FORM or type of parts -

eg flat, corrugated, mesh 

5 COMPOSITION of part 

eg metal, ceramic, wool 

6 USER(S) of facility or service 

eg patients, nursing staff 

7 CONDITIONS of use of the facility 

eg urban, tropical 
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8 PERFORMANCE or quantity required of a facility or product 

9 

LIST 2 

1 

eg high speed, low temperature 

SIZE or quantity of project or item . 
eg 30 bed ward unit, 12m 

INDEXING TERMS IDENTIFYING APPLICATION & PURPOSES 
OF INFORMATION 

PROJECT(S) to which it applies 

eg St. John's Hospital, ward block 

2 LOCATION of project 

eg Newtown, NSW 

3 STAGE(S) of approval to which the information relates 

eg feasibility, tender 

4 PHASE(S) of planning to which the information applies 

eg briefing, documentation 

5 TASK(S) for which information is produced 

eg cost analysis, equipment selection 

6. EVENT(S) to which it relates 

eg day 5, finish floorlaying 

7 INTEREST(S) for which information is produced 

eg nursing, engineering 

8 LEVEL(S) to which decisions were made 

eg. regional, departmental 

9 SCALE of application of decisions 

eg rooms, equipment 

10 NAME(S) of products used/involved in project 

eg ABC Bricks 



LIST 3 

1 

INDEXING TERMS SPECIFYING ORIGIN, FORM & TYPE OF 
INFORMATION 

FORMAT or method of presentation 

eg report, drawing 

2 FOCUS or degree of detail 

eg. general, sp~cific 

3 STATUS or degree of certainty 

eg provisional, final 

4 ORIGINATOR or producer of information 

eg publisher, printer 

5 AUTHOR(S) or AUTHORITIES responsible for publication/ 
production 

6 DATE of production or revision 

7 PLACE of publication or production 

eg Kensington, NSW 

8 DISTRIBUTION 

eg client, contractors 

9 AVAILABILITY 

eg internal, restricted 

10 LANGUAGE or notation used 

eg Cobol 

11 TITLE of item of information 

eg 'Guidelines for Ward Planning' 

12.46 
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The seguence of terms used to index and identify uniquely the subject of an 

item of information depends on one or more of the following rules:-· 

1. Increasing (or decreasing) degree of s·pecifici ty 

eg hospital before department 

2. · Citation order of facets 

eg product: form 
(carpet broadloom 

3. Natural language 

eg broadloom wool carpet 

material 
wool) 

4. Order of assignment to predetermined categories 

eg TITLE : SUBJECT: PROJECT 

5. Arbitrary order 

eg alphabetical 

The choice of sequence will partly depend on the subject field and the 

potential use of the information. Principles such as 'general before 

specific', although easy to follow in some instances, are,however,difficult 

in others. Is wool, for example, more or less 'general' than carpet? 

A suitable sequence may therefore have to be found by experiment in a 

particular field of application. Rules for citation orders of facets, 

while effective in ensuring consistency, do not necessarily result in 

comprehensible document descriptive terms,nor in useful grouping of 

documents in files. 

Means of labelling and coding information which have been developed by the 

writer include the following: 

1. Mnemonic codes using two alphabetical and two numerical symbols 
giving over 60,000 possible code combinations 

eg Zn:O6:X = Hospital planning,wards: departments: evaluation 

2. A faceted system using two sets of words respectively to identify 
and describe items of information 

eg Jones 1981: design method 



3. Subject headings preassembled to give over 750 terms at up to 
three levels of specificity 

eg Hospital equipment: signs: direction finding 

4. Headings for use in questionnaires, agendas and check lists. 
The headings depend on a logical sequence of concepts which can 
be applied at different levels of detail 

eg Method of use 
type of activity 
bed.making 
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Each of these four identification methods has been used by the writer in a 

number of planning tasks:-

1. Organising office technical information 

2. Collecting information on project requirements 

3. Discussing and presenting project proposals 

4. Filing and indexing books, articles and photographic slides 

5. Lecturing on hospital planning and design 

6. Writing notes for external studies students 

7. Evaluating designs in·use 

8. Producing guidelines on planning and design 

9. Producing bibliographies on specific topics 

10. Investigating design problems 

The results of these trials showed that systems using natural language 

rather than codes were easier to understand,but that simple codes provided 

a more reliable means of arranging ite.ms in sequence for filing and retrieval. 

Systems based on 'logical' sequences of headings provided a more useful 

framework for project documentation, teaching and investigation. The basis 

of the logic was however not always readily apparent to the other people 

involved in using the systems (see appendix C10 ). 

Apr-eferredmethod of arranging and indexing information for quick and 

effective decision making is that which the decision makers find easiest to 

use and which can be used by a variety of users. It should therefore be 



self-explanatory as far as possible,and be based on commonly accepted 

conventions,such as sequences of planning phases or topics of enquiry. 

The other means of describing, identifying and specifying the main 

characteristics of planning information should be used only to avoid 

ambiguitY,or to subdivide larger concepts. 
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The purpose of this section was not to recommend a particular method of 

organising information for effective decision making, but rather to explore 

the choices available. The next section goes further in suggesting a 

pattern of subject headings based on a logical sequence of questions which 

can apply at any phase of planning and design. 
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7 REQUIREMENTS FOR A FRAMEWORK FOR FEEDBACK 

From the foregoing sections, and from earlier chapters in th~ thesis, it 

will be apparent that the requirements of a framework for information 

feedback are both wide-ranging and complex. This section attempts to 

.summarise some of. the main characteristics such a framework should possess. 

The requirernen ts are set out under -the following headings: -

1. Objectives of a framework 

2. Tasks for which a framework may be used 

3. Bases for developing a framework structure 

4. Factors influencing the number of headings 

5. Uses for lists of topics in a framework 

A four dimensional basis for a simple framework is then proposed. This is 

further developed in the concluding section. 

The objectives of the framework are as follows: -

1. Aid in information processing at each planning phase 

2. Assist in communication between the various professions 

involved 

3. Apply to any kind of concept 

4. Be easy to understand by its users 

5. Be applicable to any level of complexity 

6. Promote useful methods of thinking 

7. Assist in collection, organisation and analysis of 

information 

8. Provide information relevant to evaluation and decision 

making. 
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The framework should be suitable for use in the following types of planning 

task:--
1. General project planning 

2. Setting up a project information system 

3. Investigating project requirements 

4. Pooling experience from other projects 

5. Checking proposals against requirements 

6. Controlling resource allocation and expenditure 

7. Identifying possible errors and omissions 

8. Educating planning team members 

9. Coordinating research for planning and design. 

Possible bases for developing a coordinating framework include the 

following: -

1. Typical thought processes used in planning and decision 

making 

2. Recognised stages in established planning procedures 

3. Conventions for grouping information into subjects and 

disciplines 

4. Division of information into pairs of opposites e.g. art 

and science 

5. Degrees of significance for particular users 

6. Alphabetical sequence of commonly used terms in a particular 

language 

7. Chronological sequences of events 

8. Orders of magnitude (ascending or descending) 

9. Ordinal sequence of ,numbers assigned to items 

10. Mnemonic associations of codes or symbols 

11. Geographical or spatial groupings 

12. Arbitrary sequence 
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The number of heading~ or topics needed in the framework will be influenced 

by:-

1. The need to distinguish one topic from another 

2. The-range of user interests involved 

3. The number of levels of application to be included 

4. The state of knowledge in the ·subject fields covered 

5. The degree of pre-coordination of terms to be adopted in 

labelling concepts 

6. The amount of overlap between terms. 

The uses to which lists of topics in the framework could be applied 

include:-

1. Section headings in documents 

2. Agendas for meetings and discussions 

3. Questionnaire headings and interview topics 

4. Check lists for use in briefing and evaluation 

5. Indexing and retrieval of documents 

6. Analysing activities and roles 

7. Cataloguing products and design details 

8. Organising personnel for tasks. 

Existing systems for organising planning and design information have mostly 

been based on literature analysis rather than on an understanding of design 

and decision making processes. This has tended to fragment information into 

professional categories or subject fields when what was needed was a means 

of integrating information throughout the planning process. 

The main requirement for a system of integration is that it should allow 

information on any topic to be easily 'diffused' throughout the four main 

dimensions of planning: -



1. 

2. 

3. 

4. 

PURPOSE 

PERIOD 

STATUS 

LOGIC 

Functions of facilities and uses of services 

Chronological phases of design and stages of 

documentation 

Levels of decision and scales of application 

Dependency of agenda topics and relationship 

of decision areas. 

For diffusion to occur a number of conditions have to be satisfied; for 

example, the people concerned must want to know how to make improvements, 

and there must be incentives to cooperate rather than to compete. 
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While the existence of a framework for feedback will not of i~self result 

in improvements, if a means exists by which feedback can more easily occur, 

then, it is argued, it is more likely to happen. 

The next section amplifies the four dimensions into twelve main facets and 

eighteen supplementary facets, thus provi~ing a choice of degree of detail 

by which information can be defined for various purposes. 

The use of mechanical means of information processing is clearly essential 

for analysis by more than four or five facets. The development of a 

computer aided system for information feedback based on the approach 

described here is a next logical step. It is however beyond the scope of 

this thesis. 
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s THE BASIS FOR A FRAMEWORK 

The proposition is advanced in this thesis -that an ordered or structured 

arrangement of information for facility planning offers a greater opportunity 

for feedback and r~ ... use of knowledge than if the information is unstructured 

or disorganised. Even if it can be shown that organised or structured 

information leads to better design, two questions need consideration:-

1) what degree of structuring leads to significant design improvements, 

and 2) what kinds of structure or framework are most beneficial? 

Influencing the use of feedback information is the kind of approach used in 

planning, designing or problem solving. The choice ranges from highly 

structured methodologies to more pragmatic or experill)-ental approaches. Most 

methodologies fall between these two extremes, a 'middle of the road' approach 

being justified by the need both to have firm constraints or guidelines to 

maintain control, and yet to allow sufficient freedom to encourage innovation 

and experiment. 

The methods of structuring information for feedback reviewed earlier in 

this chapter had, respectively, five main objectives:-

1. To explain the overall nature of the planning/design process 
by means of a planning 'map' or chart. 

2. To examine reasons for barriers to communication of information 
in planning and design, and to suggest means of reducing the 
barriers. 

3. To develop a typical sequence of planning activities in 
terms of information inputs, decisions,and information outputs. 
The sequence would have applications for developing formalised 
approval procedures for educating planning team personnel,and for 
rationalising information processing and documentation in project 
planning. 

4. To provide typical 'agenda' headings for surveys, questionnaires, 
meetings and reports. The headings would apply to briefing, to 
analysis of information, to synthesis of ideas, and to evaluation 
of outcomes. 
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S. To rationalise methods by which information is described and 
specified for decision making in planning and design. The methods 
should assist in a)· retrieving information on spe~ific topics 
within one project, and b) ~oordinating· information on similar 
topics in different projects. 

Although there are potentially many means by ·which planning information can 

be labelled, analysed, classified and coded, there will be few which meet 

the r_equirements specified in section 12. 7. To use all 30 types of indexing 

terms listed in section 12.6 'to describe, identify and specify planning 

information would be both unworkable and unnecessarily complex. To use 

only two or three types of terms, while more concise, would not be sufficiently 

precise for most purposes. 

Typical faceted information classification and indexing schemes in use in 

the planning/design field use, for example, five facets (CI/SfB), ten facets 

(CIT),and twelve facets (HIF). Although a smaller number of facets is 

obviously more convenient, the limitations of CI/SfB for project document

ation indicate the need for more precise systems such as CIT and HIF. 

Experience of HIF in use suggests however that the upper limit of convenience 

may have been exceeded and that a smaller number of facets may be more work

able. 

An examination of the types of terms required to describe adequately an 

item of pl'anning information by its subject and content. suggests that 

about four principal facets would be needed. Sub-divisions or supplementary 

descriptions may also be needed to qualify or extend the main indexing terms:-

1. FUNCTION or purpose of facility or product 

subdivided (or supplemented) by ACTIVITY or objective 

2. PART of facility or product 

subdivided by FORM or type 

subdivided by COMPOSITION or material 

subdivided by SIZE or quantity 



3. CONDITIONS or requirements of use 

subdivided by PERFORMANCE or quality 

4. USER(S) or clients of facility or product 
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To identify information the following additional five face·ts may be needed: -

S. STAGE and/or PHASE of project planning 

subdivided by TASKS in planning/design 

subdivided by EYENTS in planning 

6. LEVELS of decision and/or SCALES of application of information 

7. PROJECT($) to which information relates 

subdivided by LOCATION of project 

subdivided by POSITION in project 

8. NAMES or make of proprietary materials, items or products to 
which information refers 

subdivided by TYPE of product 

9. INTERESTS for which information is produced 

The origins, form and type of information may also need to be specified. 

This can be condensed to three main facets:-

10. FORMAT or method of presentation 

subdivided by LANGUAGE or notation 

subdivided by FOCUS or degree of 4etail 

11. ORIGINATOR or producer of information 

subdivided by PLACE of origin 

subdivided by AUTHOR or authority 

subdivided by AVAILABILITY 

12. STATUS or certainty of information 

subdivided by DISTRIBUTION 

subdivided by AVAILABILITY 

The TITLE of an item of information may additionally be used for indexing. 

Each of the above facets are mutually exclusive, although homonymous terms 

may occur in more than one facet. For example 'equipment' may refer either 

to a scale of application or to a part of a facility. 
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For a short form of indexing the following four facets are usually the most 

important: -

FUNCTION/purpose of facility 

LEVEL/SCALE of application 

INTEREST/viewpoint of user of information 

PHASE/stage of planning/design 

Using this four facet formula. would result in a typical docwnent being 

described in terms such as: 

'Maternity Department Design Brief' 

(Facet formula= Function : Level : Viewpoint Phase) 

The order in which the facets are cited may either be grammatical (as above), 

or it may conform to an analytical order designed to bring related concepts 

together in a collection of documents. 

Sections within documents or files may be arranged to follow 'agenda' 

HEADINGS as described in section 12.5. As some 'agenda' headings may be 

similar to terms used for indexing, a means of differentiation may be needed, 

such as a distinctive type face or code prefix. 

To summarise The proposition has been made that an open-ended, faceted 

system of describing, identifying and specifying items of planning 

information helps to reduce design errors by improving information feedback. 

In addition,the organisation of information within planning documents and 

files should follow a sequence based on logical dependency relationships 

between topics of enquiry and decision. This sequence of agenda headings 

should remain constant regardless of information being added, deleted or 

altered. 

The sequence of agenda headings, while following a logical sequence of 

decisions, is quite independent of phases of planning activity. Each phase 



maY thus 'contain' information set out following the sequence of 

agreed agenda headings. 
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What is proposed is a multi-dimensional method for categorising and arrang

ing planning information for health facilities. It can also be used for 

planning other types of facility such as educational buildings or housing. 

The effectiveness of systematic methods of organising design work, and its 

associated information, is difficult if not impossible to demonstrate in 

practice. The truth may nevertheless be found in a saying attributed to 

Lao Tse which is (approximately): -

"It is first necessary to have a system, but·having learned to 

use the system, one can dispense with.it." 

Planning and design are essentially systematic thinking processes relying 

on past experience to produce improvements in the future. Although means 

are available of acquiring and 'storing' knowledge of results; and of 

using in it making decisions about the future, these means have not been 

effectively utilised. This would appear to have increased the likelihood 

of repetition of errors and failures in planning and design. 



CHAPTER THIRTEEN 

CO\CLUSIO\S - Synopsi:; 

The principal findings of the thesis are presented first in the 

order in which the main topics occur in the text. The two hypotheses 

are reviewed in the light of thes~ findings. 

Twenty three recommendations are then made on planning and design, on 

information and communication, on education and training, and on 

research and evaluation. 

A personal commentary on the main issues raised in the findings and 

recommendations is presented in section three. 
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The last section is in the form of a prognosis of the extent to which 

any significant improvement in design information feedback is thought 

likely in future. 



13.2 

FIN!HNGS 

Why have 'errors' in planning and design continually recurred when many 

apparently adequate solutions were already available? The thesis considered 

this question in relation to hospitals and other kinds of health facilities 

by examining how information was used, firstly to define objectives and 

requirements, and secondly in making decisions about design and construction. 

An historical perspective covering the last twenty years identified two 

contributory factors: a lack of adequate feedback from 'knowledge of 

results', and the desire of many designers to experiment and innovate. Non

availability of information appeared to be less of a problem than lack of 

awareness of its existence, although knowledge of how best to obtain and 

apply it to a particular task was sometimes lacking. 

Methods of organising multi-disciplinary planning teams, and the degree of 

continuity of planning team personnel during the life of a project, will 

affect how· information flows throughout the planning process. The extent of 

involvement of hospital users in discussions on needs and design options can 

also significantly affect the suitability and adaptability of the resulting 

design in use. 

Attitudes and awareness of planners and designers affect the way knowledge 

is utilised in project planning. Political prejudices and priorities, 

for example, can sometimes reduce the objectiveness of planning decisions. 

Another factor reducing effective utilisation of information is the 

difference between various professions' approaches to problem solving. This 

largely results from the differing objectives of planning and design 

practitioners and their user counterparts. Multi-disciplinary education of 

planning team members is a means of reducing this problem, but the learning 

process needs to be based on problem analysis rather than posing different 

kinds of solutions. 
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Health facility planning and design procedures differ in their capability f9r 

utilising information for problem solving and design development. Some 

procedures assist in generating new knowledge and in expanding the range of 

choice; others place the main emphasis on measures of space, cost and time 

rather than on evaluations of functional efficiency, effectiveness and 

adaptability in use. 

The type of planning process ·used for a particular project affects how 

decisions are made, and hence the outcomes of the project. The degree to 

which a planning process is 'open' or 'closed', for example, influences the 

extent and type of user participation, and hence the degree of users' 

satisfaction with the results of planning. 

'Briefing' is a difficult task for many members of planning teams to 

comprehend and contribute to usefully. While most participants in the 

briefing process find the experience offers an opportunity to learn, it 

nevertheless provides little opportunity to use the experience gained unless 

it is repeated on a number of projects. Many planners argue, therefore, for 

use of standardised design data and even standard designs. The consequence 

is that both good and bad designs are repeated, and there is a reduced 

incentive to experiment and learn.from experience. Briefing then becomes 

merely a task of assembling pre-conceived answers to known problems, rather 

than an opportunity to analyse the problems as a means of developing 

appropriate solutions. 

Some methods of organising and presenting planning and design information 

encourage logical and innovative thought, and can assist in producing 

relevant and timely information. But many information classification 

systems tend to divide rather than integrate knowledge. Ways of identifying 

and arranging information are needed which can help bring together related 

concepts in a useful sequence to aid in problem analysis and design synthesis. 
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The role of libraries, information services and filing systems needs to be 

considered more closely in relation to the work of planning teams. The role 

of 'information broker' has potential value in a planning team, but from 

reported experience in experimental situations this is not likely to be 

acceptable if it constitutes a threat to professional expertise, despite 

its possibilities for making more effective use of available knowledge. 

comparison of various forms of information retrieval and advisory services, 

such as abstracting journals, state-of-the-art reports, computer based 

citation indexes, and participatory seminars, show that none answer users' 

needs especially well. Those which encourage personal contacts and direct 

experience of des-ign effects are, however, regarded as the more useful forms 

of feedback. 

Results of surveys of information usage in the field of hospital planning 

and design identified 'reports of evaluation studies of design in use' as 

a valued kind of information, but it is the least available. The direction 

of research should therefore focus on design evaluation methods, and on means 

of making evaluation findings more accessible to designers in the briefing 

phase. 

A number of design evaluation methods were compared for their potential in 

providing useful design data. Methods which concentrate mainly on 

psychological and statistical aspects are considered less valuable by designers 

than methods emphasising architectural and sociological aspects. 

The three comparative evaluation studies of whole hospital buildings, 

hospital ward units, and equipment design.used pre- and post-determined 

objectives and priorities as a basis for assessment. There is however a 

need to investigate discrepancies between users' stated perceptions and 



their actual reactions to a design, and also to question closely what users 

understand by particular design concepts such as'privacy' and 'efficiency! 
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As a result of the comparative evaluations of hospitals, wards and furniture 

aids, the following objectives for evaluation are suggested:-

to make improvements before design decisions are finalised 

to derive general policies for application to other projects 

to improve performance in use 

to test the effectiveness of planning and design methods and 
procedures. 

to identify topics for further research and development 

The following guidelines are suggested for developing appropriate evaluation 

methods: -

avoid inconveniencing patients and staff as much as possible 

be as objective as possible in describing design effects 

record data in a form which can be easily and quickly applied 

avoid staff feeling that they are being evaluated 

enable results to be compared with requirements stated in briefing 
statements 

including some briefing and design team members in evaluation 
studies 

supplement evaluation seminars with detailed observations and 
interview surveys 

Methods of design-in-use evaluation considered appropriate are:

recording users' comments and answers to value rated questions 

observing users' activities 

measuring performance in use 

Evaluation topics can be derived from a number of viewpoints:

planning·phases, eg construction, commissioning 

departments/functions, eg wards/nursing 

design aspects, eg finishes, lighting 

operation aspects eg cleaning, supervision 

scale of application, eg whole hospital/department/room 



several arrays of typical topics or 'questions' ~hich arise in building 

design are compared in chapter 12. Such arrays .:::1n provide the agenda 

for a planning brief, a comparison of al ternati -:;: ~n-oposals, or an 

evaluation of a building in use. The agenda car. act as a framework for 

linking design problems and decisions with the results of evaluations 

of designs in use. 

In summary the various approaches to planning, design and evaluation of 

health facilities surveyed in the thesis suggest that:-

1. both briefing and evaluation should be regarded as integral 

parts of all phases of the planning process 

2. methods of stating requirements, resources and restraints should 

not restrict the form of the design solutions 

3. design methods should allow for exploring design options,and for 

assessing their suitability in particular applications 

4. design problems cannot properly be considered independently 

of design solutions; therefore methods for collecting, 

organising and presenting design information should emphasise 

this interdependence. 

5. there is no ideal method for planning or evaluation, each 

project team will need to work out its own method according 

to circumstances. 

6. the benefits and costs of different approaches to planning 

should be evaluated at the outset of any planning program. 

7. the purpose of briefing is to identify potential conflicts 

in satisfying requirements; the purpose of design is to 

reduce or eliminate the conflicts. 

8. the purpose of evaluation is to establish the effects of 

design decisions; feedback helps to red~ce the repetition of 

design errors. 

9. the four principle activities in planni~g - briefing, design, 

evaluation, and feedback - should be li~~8d by a common set 

of descriptive terms. 
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Therefor~ the findings are that: 

1. Systematic planning procedures, briefing methods and design 

evaluations could contribute to a significant reduction of 

design errors in health facilities, BUT they have not achieved 

their potential in this respect in those examples studied. 

2. A common set of descriptive terms could facilitate the 

feedback of information from evaluation of health facility 

designs in use to briefing and decision making, BUT because of 

increasing disorganisation of health facility planning and 

design, and of professional competitiveness, it is unlikely 

that this will be achieved. 
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; . 2 RECOMMEND A TI ONS 

On planning and design 

1. A generally applicable and easily understood 'model' of the health 

facility planning and design process is needed to show how decisions 

are made in each phase of work. 
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2. The model should be suitable for conversion to a 'procedure' so that 

specific information required by controlling authorities at each stage 

can be shown. 

3. Health facility planning proposals should be subject to evaluation by 

a national autonomous body before being approved for funding assist

ance or loan support. 

4. Operating cost estimates of proposals should be checked before approving 

funds for detail design or construction work. 

5. Greater standardisation of tested and proven designs should be 

encouraged. 

On information and communication 

1. An 'information framework' should be developed for health facility 

planning and design. 

2. .The framework should be based on a typical sequence of planning 

activities, on functions of health facilities, on levels of decision 

making, and on agenda topics. 

3. The framework should be used for coordinating information in briefing 

and decision making throughout project planning, for sharing inform

ation between projects in a program, and for aiding communication 

between planning team members. 



4. The framework should differentiate information by its form, origins, 

applications, and professional interests. 

s. Interconnections between functional, design, construction, management 

and economic decision areas should be made apparent by the framework. 

6. Information should be presented in suitable forms for the various 

people involved, particularly users and client authorities. 
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7. Jargon-free language should be used, supplemented by clear illustrations 

where appropriate. 

On education 

1. Tertiary 

should be 

and South 

and trainin_g 

training programs 

further developed 

East Asia region. 

for health facility planners and designers 

in Australia and elsewhere in the Pacific 

2. The programs should cater for administrative, medical, nursing, 

architectural, engineering and economics personnel in addition to staff 

such as equipment officers, therapists and welfare workers. 

3. The program structure should be based on the interdisciplinary nature 

of health facility planning. 

4. Program content should emphasise the importance of feedback from 

experience in planning and in use. 

5. The information 'framework' should be used to assist program participants 

to learn the elements of planning and design,and to experience the 

benefits of an organised approach to application of knowledge. 



on research and evaluation 

1. A research and development program for health facility planning and 

design should establish what information can reliably be recommended 

for general application. 

2. The R & D program should identify gaps, conflicts or uncertainties in 

knowledge,and what should be done to remedy deficiencies. 

3. The R & D program should use the 'information framework' as a check 

list to ascertain and record the state of knowledge in each subject 

area represented in the framework. 
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4. An index of current research and development in health facility planning 

should be produced and regularly updated. 

5. Evaluation studies of selected health facilities should be commissioned 

to be undertaken by organisations unaffiliated to the client authorities 

or professional consultants involved. 

6. The evaluation reports should identify the projects and personnel 

concerned and clearly describe the operational effects of specific 

design decisions. 



.3 COMMENT 

over the time this thesis has been in preparation there have been many 

political, social, technical and economic developments affecting health 

facility planning and design. Yet ease of access to information seems 

as much a problem as ever. Developments in information retrieval and 

evaluation methods do not appear to have apprecia~ly improved health 

facility designs. 

Complaints made over ten years ago with regard to inadequacy of briefing 

and design information have, for example, continued to be made (Green et 
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al 1971, Heath and Green 1976, 'Tyro' 1977, McGilloway 1980). Seminars on 

topics such as health service building planning (Green 1973), hospital ward 

planning (Green and Jackson 1980), and briefing for health facilities 

(Green et al 1980) showed that attitudinal factors and difficulties of 

communication between the different professions involved are at least 

partly to blame. . 

Al though the research has not covered al 1 aspects intended, the overall 

direction has remained the same. Greater emphasis was given to comparative 

evaluation of design because this not only met the criterion of empirical 

research, it also followed a direction suggested by many respondents to the 

information usage surveys. 

The empirical research has shown the difficulties of linking design 

objectives with observed effects. While improvements can result either 

from incremental design development, or periodic in-depth research on 

specific aspects, the need is for quick feedback from comparative studies 

of the effects of design in use. 
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l3,4 PROGNOSIS 

Lack of effective feedback in planning and design of health ·facilities is 

due to many problems, few of which have any obvious or easily applied 

solutions. 

While many of the suggestions made for improvement in the preceding sections 

are perhaps unduly optimistic or costly, some are capable of implementation 

in 'controlled' situations. Others depend on coordinated action by many 

people, which,with present economic and political influences,are unlikely to 

be realised. 

Options for improvement range from many small efforts by individuals working 

independently, to some kind of agreed international program utilising and 

directing the efforts of the participants. 

The problem is perhaps more personal and professional than technical in 

that peoples' attitudes mainly affect how information is used. Lack of an 

agreed code of conduct, or direction for development, makes it difficult to 

propose any practicable program for utilising knowledge more effectively. 

A program for research and development into means of diffusing knowledge 

gained in the planning, design, construction and use of individual projects 

could, for example, be undertaken. More widespread knowledge. of problems and 

possibilities may result in greater enthusiasm for sharing information. Less 

knowledge ma~ paradoxical!~ cause unwillingness to learn from other people's 

experience. Political and commercial influences also tend to restrict 

accessibility and application of knowledge. 

As Epstein (1978) remarked in relation to use of knowledge on the human 

effects of herbicides and food additives: 

"Information is the currency of political power, ... information 
derived by an agency with an economic outcome affecting that 



agency is suspect, until proven otherwise ... agencies will destroy 
or suppre~s information which threatens their existence." 

The principle would also appear to apply to the health facil.ity planning 

and building field. 

Despite recent moves towards greater freedom of access ta information in 

the public sector, any politically sensitive issues are unlikely to be 
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revealed. A recent investigation into hospital efficiency in Australia 

was, for example, utilised for mainly political ends, little being done to 

implement recommendations which could have increased efficiency or social 

benefit. 

Historical evidence suggests that competitiveness and protectionism will 

hinder initiatives directed at improving feedback of knowledge in the health 

facility planning field. There may however be more hope of improvement at 

individual project level where application of knowledge and experience has 

more immediate impact and is less threatening. 

Increasing the amount of information available tends to make it more difficult 

to understand and use. Reducing the volume and complexity of ·information and 

making it easier to refer to is therefore an important task in any program 

of planning rationalisation. 

While the framework outlined in chapter twelve and appendix F is i_ntended 

to assist in coordinating and controlling information flow in planning and 

design, it cannot solve the political or attitudinal problems. It may 

however help to highlight the causes and effects of design defects,and thus 

to reduce their significance. 
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KEYWORD INDEX TO REFERENCES - an explanation 

Owing to the large number of references cited in the thesis 

(approximately 600 with a further 100 or so listed but not cited) 

it was considered desirable to provide a subject index to these 

information sources. The index also serves as a key to sections of 

the text in which the references are cited. 

The index was compiled using some of the principles discussed in 

chapters 7 & 12, particularly facet analysis and post-coordinate 

chain indexing. The aim was to provide a systematic means of 

locating reference sources by an alphabetic listing of descriptive 

terms arranged in facet sequence. Each index entry contains 

between two and seven terms according to the complexity and 

specificity of the reference item cited. Each reference is indexed 

once only and is identified by author name or acronym, followed by 

the last two digits of the year of publication (pre 1900 dates are 

in full). For multiple authors the first only is named followed by 

a+. Abbreviations of corporate authors are given in appendix A. 

The numbered section(s) of the thesis in which references are cited 

are listed in the index following the authorship details. If no 

specific citation of a reference has been made in the text, then a 

dash(-) is shown. If the reference has been used in a particular 

section, but not specifically cited, then the section number is put 

in brackets eg (5.3). A full index entry might therefore appear 

thus:-

hospitals: buildings: design: methods JONES 69 3.4, (5.2). 
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The facets used to analyse the reference sources were derived 

1) from an analysis of the topics covered by the literature, and 

2) from the need to present each index entry in an easily 

understood form which accurately described the contents of the 

indexed item. The ten facets used were as follows:-

1. APPLICATION eg hospitals, wards 

2. LEVEL eg buildings, equipment 

3. FIELD eg architecture, management 

4. ASPECT eg construction, lighting 

5. PHASE eg briefing, evaluation 

6. MEANS eg classification, procedures 

7. PEOPLE eg staff, patients 

8. TIME eg past, future 

9. PLACE eg AUSTRALIA, UNITED STATES 

10. AUTHORITY eg Dept of Health 

Each index entry follows this sequence of facets. If several 

descriptive terms are used within one facet,the sequence of 

expressing these terms is grammatical rather than alphabetical or 

chronological. For example, an item on 'research methods used in 

determining requirements for design of buildings' would be indexed 

thus:-

buildings: design, requirements: research, methods 

facet:- 2 5 5 6 6 

A colon is used to separate descriptors from different facets, 

whilst a comma separates those from the same facet. The full list 

of descriptive terms in each facet is given on the following page. 
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KEyWORDS used in indexing references 

1. APPLICATIONS (A/Z) 
health centre(s) 

11 facilities 
11 service(s) 

hospital(s) 
housing 
industry 
laboratories 
office(s) 
rehabilitation 
surgery 

4. ASPECTS (A/Z) 
access 
change 
comfort 
cons true tion 
damage 
direction finding 
energy 
engineering 
flexibility 

7. PEOPLE (A/Z) 
architect( s) 

(designers) 
children 
handicapped 
patient( s) 
staff 
medical 
nursing 

user(s) 
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ward(s) 
growth 
layout 
location 
lighting 
perception 
performance 

. 8. TIMES (chrono) 

2. LEVELS (by size) 
environment 
town( s) 
building(s) 
department(s) 
room(s) 
equipment 
component(s) 
material(s) 

3. FIELDS (A/Z) 
aesthetics 
architecture 
behaviour 
information 
economics 
education 
health 
management 
planning 
politics 
science 

privacy 
safety 
security 
sound 
space 
supervision 
supply 
traffic 
ventilation 
vision 

5. PHASES (sequence) 
problem(s) 
survey 
requirement(s) 
briefing 
design 
development 
communication 
contract 
production 
use 
evaluation 
feedback 

6. MEANS (A/Z) 
advice 
classification 
computer(s) 
decision(s) 
document-( s) 
innovation 
measurement 
method(s) 
participation 
procedure(s) 
research 
retrieval 
system( s) 
terminology 
thinking 

past 
future 

9. PLACES (A/Z} 
Australia 
Canada 
Great Britain 
New South Wales 
New Zealand 
South Africa 
United States 
World 

( International) 

10. AUTHORI1'.IES 
(Australia) 
- Dept of Construction 

" ,. Health 
(Gt Britain) 
Dept of Environment 

(MPBW, PSA) 
Dept of Health & Soc Sec 

(MoH) 
Scottish H & H Dept 
King F.dward's Hosp Fund 
Med ~eh Res Unit 

(NSW) 
Health Commission 
Hospitals Commission 
Hosplan 

(NZ) 
Health Dept/HDEU 

(USA) 
Dept Health & F.d & Wel 

(World) 
Int' l Hosp Fed 
W Health Org 
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II " USA 
evaluation: measurement: USA 

11 methods : GB 
II USA 

, performance, privacy: USA 
, supervision: evaluation 
, " , privacy: GB 
, traffic, evaluation: method 

McLAUGHLIN 64 

McLAUGHLIN 69. 
PELLETIER+ 60 
SHC 67 
TRITES+ 70 
THOMPSON+ 62 
STURDEVANT+ 60 
WATKIN 78 
LIPPERT 71 

K20 

5.4,5.8,6.7, 
6.9 

5.4,6.9 
5.3 
6.5 
6.9 

6.9 
6.9 
5.4,6.9 

management: evaluation, use: staff: GB NPHT 53 6.9 
11 methods: GB LUCKMAN + 69 2. 8 

performance: measurement: staff: USA 
planning: design: advice 

II II NSW 
economics: layout 

II II 

layout: design 
II , space: use: USA 

: requirements: users 
supervision: future: GB 
use: decisions, document 

privacy: evaluation: patients 
" supervision: design: past 
II II survey, 

design: NSW 
rooms: evaluation: staff: USA 

" plan!1i!'lg: privacy: GB 
" privacy: patients 
11 space: evaluation: GB/DHSS 
11 space: measurement: GB/MARO 

safety, ventilation 
sound, perception: measurement 
ve;;_ tiia tion ;• rese.irch '' 

THOMPSON 13 
NZ DH 72 
Hosplan 77 
GB MoH 63b 
GB MoH 65 
GB MoH 61d 
BOBROW 78 
GREEN+ 80 
METCALF 78 
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4.2 
6.9 

6.9,13.3 
6.9 

GB DHSS 69 4.7 
HOPETOUN-SMITH 80 6.9 
GREEN 80a 

GREEN 80b 
MACDONALD + 81 
BURROUGH 76 
HHSR 81 
HOWARD 67 
ADAMS 71 
BAGSHAW 78 
OGILVIE 80 
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1 o. 1 
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APPENDICES 

The nine sections of the appendices are arranged in alphabetical 

sequence of mnemonic codes as follows:-

A Key to abbreviations used in text & index to references 

B Briefing guides and check lists 

C Classification and indexing schemes 

D · Document retrieval systems and indexes 

E Evaluation questionnaires, check lists and findings 

F Framework for feedback 

G Guidance documents - examples of headings and contents 

H Hospital planning procedures and processes 

I Information survey questionnaires and findings 

APPENDICES 

The detailed contents of each appendix section are listed on the 

first page of the section. 



A 1 

APPENDIX A 

KEY TO ABBREVIATIONS AND ACRONYMS USED IN TEXT AND IN REFERENCE INDEX 

A&BN 

ABC 

ABS 

AD 

ADB 

ADH 

ADH&C 

AGPS 

AHA 

AHA(Chic) 

AH&HSC 

AIA 

AIDA 

AJ 

ANL 

API 

APRU 

ARC 

Arch F 

Arch R 

Arch Ree 

ASLIB 

ASSCSW 

Bartlett 

BC 

BDP 

BPRU 

BMJ 

BRS 

BSD 

BSI 

Architect & Building News 

Australian Broadcasting Commission 

Australian Bureau of Standards 

Architectural Design 

Activity Data Base 

Australian Dept. of Health 

Australian Depts of Health & Construction 

Australian Government Publishing Service 

Australian Hospital Association 

American Hospital Association (Chicago) 

Australian Hospitals & Health Services Commission 

American Institute of Architects 

analysis of interconnected decision areas 

Architects' Journal 

Australian National Library 

Architectural Periodicals Index 

Architectural Psychology Research Unit, Sydney University 

Applied Research, Cambridge 

Architectural Forum 

Architectural Review (London) 

Architectural Record 

Association of Special Libraries & Information Bureaux 

· Australian Senate Standing Committee on Social Welfare 

Bartlett School of Architecture, London University 

Bliss classification scheme 

Building Design Partnership 

Building Performance Research Unit 

British Medical Journal 

Building Research Station (now Establishment) 

Building Systems Development 

British Standards Institute 



CAD 

CBC 

CHI 

CIB 

CICI 

CI/SfB 

CIT 

COD 

CRS 

CRSoc 

CSIRO 

CSR 

DES 

DIF 

OHS 

DHHS 

DHEW 

DKI 

DoD 

DoE 

DSIR 

EBS 

ECORE 

FID 

FPS 

FU 

GFA 

GLC 

H&HSR 

Hf,SSJ 

A 2 

Computer Aided Design 

Coordinated Building Communication 

name of North American consultancy firm (after Greek letter) 

Conseil International du Batiment 
(International Council for Building Research Studies & 
Documentation) 

Current Information in the Construction Industry 

Construction Index SfB filing system (see SfB) 

Construction Industry Thesaurus 

Concise Oxford Dictionary 

Caudill, Rowlett & Scott, architects, Houston 

Classification Research Society 

Commonwealth Scientific & Industrial Research Organisation 

Colonial Sugar Refiners, Sydney 

Dept. of Education & Science, UK (previously MoE) 

Design Information File (operated by Australian Dept. of 
Construction) 

Dept. of Health for Scotland (later SHHD) 

Dept. of Health & Social Security, UK (previously MoH) 

Dept. of Health, Education & Welfare, USA 

Deutches Krankenhaus Institut, Dusseldorf 

Dept. of Defense, USA 

Dept. of the Environment, UK (previously MPBW & Ml-ILG) 

Dept. of Scientific & Industrial Research, UK 

Experimental Building Station, Sydney 

Expert Committee on Rehabilitation Engineering, Canberra 

Federation Internationa.le de Documentation, Paris 

Facility Planning System (of HFSB) 

functional unit (for allocation of building costs) 

gross floor area 

Greater London Council 

Hospital & Health Service Review 

Health & Social Service Journal 



HARNESS 

HBN 

HDEU 

HERG 

HFSB 

HIF 

HOSPLAN 

HPU 

!AAS 

IES 

IFDH 

IHF 

!SS 

ITU 

KEHF 

KFC 

LC 

LDK 

LUBFS 

MARU 

MEDLARS 

MEDLINE 

MeSH 

MHLG 

MIES 

Min Tech 

MIT 

MJA 

Mod Hosp 

A 3 

code name for hospital planning & building system developed 
by DHSS 

Hospital Building Notes (by DHSS) 

Hospital Design & Evaluation Unit, Wellington, NZ 

Hospital Evaluation Research Group, University of Surrey 

Hospitals Facilities Services Branch, Canberra 

Hospital Information File (operated by HFSB) 

NSW Hospital Planning Advisory Centre, Sydney 

hospital planning unit (for measuring floor area & building 
costs) 

Institute of Advanced Architectural Studies, York University 

Illuminating Engineering Society, London 

Investigations in the functions and design of hospitals 
(by NPHT) 

International Hospital federation 

inter-stitial space (for engineering services) 

intensive therapy unit 

King Edward VII's Hospital Fund for London 

King's Fund Centre, London 

Library of Congress classification 

Llewelyn Davies, Kinhill, hospital planning consultants, 
Sydney 

Land Use & Built Form Studies, Cambridge University 

Medical Architecture Research Unit, Polytechnic of North 
London 

Medical Literature & Retrieval ·systern,operated by NLM 

on-line version of MEDLARS 

Medical Subject Headings,as used in MEDLARS 

Ministry of Housing & Local Government, UK 
(later part of DoE) 

Management Information & Evaluation System 

Ministry of Technology, London 

Massachusetts Institute of Technology 

Medical Journal of Australia 

Modern Hospital 



MoE 

MoH 

MPBW 

MSJ 

NACH 

NBRI 

NBS 

NLM 

NPHT 

NSW 

NTIS 

NUCLEUS 

NZDH 

Ont.MoH 

PPC 

PRU 

PSA 

QS 

RAIA 

Rand D 

RHA 

RHB 

RIBA 

SAA 

SAUS 

SfB 

SFC 

SFD 

SDI 

SHBC 

SHC(SHSC) 

Ministry of Education, UK (later DES) 

Ministry of Health, UK (later DHSS from 1967) 

Ministry of Public Buildings & Works, UK (later DoE) 

Mcconnel, Smith & Johnson, architects, Sydney 

National Advisory Council on the Handicapped, Australia 

National Building Research Institute, Pretoria, S.Africa 

National Bureau of Standards, Washington, DC 

National Library of Medicine, Washington, DC 

Nuffield Provincial Hospitals Trust, UK 

New South Wales 

National Technical Information Service, USA 

code name for hospital design system by DHSS 

New Zealand Department of Health, Wellington 

Ontario Ministry of Health 

progressive patient care 

Pilkington Research Unit, University of Liverpool 

Property Services Agency (part of DoE) 

quantity s,urveyor (now often termed Building Economist) 

Royal Australian Institute of Architects 

r.esearch & development 

Regional Health Authority, UK 

Regional Hospital Board, UK 

Royal Institute of British Architects 

Standards Association of Australia 

A 4 

School for Advanced Urban Studies, University of Bristol. 

Samarbetscornmitten for Bygnadsfragor (Swedish for Joint 
Working Committee for Solving Building Problems) 

Subject Filing Coue 

Subject Facet Descriptor 

selective dissemination of information 

Scottish Health Building Code 

Scottish Hospital Centre (later Scottish Health Services 
Centre) 



SHHD 

SMH 

Sl'-'IM 

SMP 

SPRI 

SSBRT 

UDC 

UFA 

UK 

UMWA 

Uni Aston 

Uni Edin 

Uni Mich 

UNSW 

US or 

USEP 

USDHEW 

USDHUD 

USGAO 

USGPO 

USNLM 

VA 

VHCC 

YRM 

YTI 

USA 

Scottish Home & Health Department (previously DHS) 

Sydney Morning Herald 

standard· method of measurement 

Stone, Marraccini & Patterson, architects & planners, 
San Francisco 

H0spital Planning & Rationalisation Institute, Sweden 

Social Services Buildings Research Team, University of 
Bristol 

Universal Decimal Classification 

usable floor area 

United Kingdom of Great Britain & Northern Ireland 

United Mineworkers' Welfare Association, USA 

University of Aston, Birmingham, UK 

University of Edinburgh, (Dept of Urban Design) 

University of Michigan, (School of Public Health) 

University of New South Wales 

United States of America 

user survey evaluation package 

United States Department of Health, Education & Welfare 

United States Department of Housing & Urban Development 

United States General Accounting Office 

United States Government Printing Office 

United States, National Library of Medicine 

Veterans' Association, USA 

Victorian Hospital & Charities Commission (now Health 
Commission 

Yorke, Rosenberg & Mardall, architects, London 

Yale traffic index 
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APPENDIX B 

BRIEFING HEADINGS AND CHECK LISTS 

B1 St Thomas' Hospital Development,research headings, 1957-59 
( St Thomas' Hospital Architect's Department) 

B2 Wexham Park Hospital Slough, room data check lists, 1959-61 
(Powell & Moya, architects) 

B3 Ward design study, Ministry of Health 1961-63. 
factors affecting evaluation of design options 
(Ministry of Health, Architects Branch) 

B4 Greenwich Hospital Development, 'Ministry of Health 1964-67, 
investigation headings 
(adapted from Green et al 1971) 

B5 Comparison of sequence of headings in selected hospital 
departmental briefs 1971-77 

B6 Outline for a 'programming report' (brief) 
(adapted from Pena et al 1977) 

B 

B7 Briefing check list for hospital departments based on Capricode 
stages A, B & C 
(adapted from MOSS 1975) 

B8 NSW Public Works Department, hospital briefing check list 
(adapted from 'Guide to the Preparation of Development Briefs' 
1973-74) 

B9 A briefing method for health Centres 
(adapted from Cammack & Adams 1970) 

B10 Model briefing procedure for building design 
(Green 1981) 

B11 Requirements for 'foldability' for seating for handicapped 
children, excerpt from briefing proforma (Fewchuk 1980) 



B1 

1 

1.1 

f. 2 

1.3 

1.4 

ST THOMAS' HOSPITAL DEVELOPMENT, RESEARCH HEADINGS, 1957-59 

General description of room 

Function 

Location 

Layout 

Population 
type, number 
movement 
duties 
timing 

1.5 Accommodation 
size 
facilities 
equipment 
services 
finishes 

1.6 Special characteristics 

2 User requirements 

2.1 Space 
activity 
equipment 
storage 

2.2 Lighting 
sun/daylight 
artificial light 
colour 

2. 3 Thermal 
sun 
artificial 
insulation 

2.4 Ventilation 
natural 
mechanical 
air conditioning 

2.5 Sound 
insulation 
acoustics 

2.6 Protection, safety 
fire 
health 
security 
damage 
privacy 

B 1.1 



3 Equipment details 

3.1 Plant 

3.2 Apparatus 

3.3 Furniture 

3.4 Fitments 

3.5 Instruments 

3.6 Sundries 

3.7 Stationery 

3.8 Clothing 

3.9 Containers 

3.10 Vehicles 

Describe each in terms of: 
a. function 
b. type 
c. maker 
d. usage 
e. storage 
f. cleaning 
g. services 
h. size 
i. weight 
j. cost 
k. special characteristics 

4 Design aspects 

4.1 Services 
water 
drainage 
gases 
electricity 
heating 
vacuum & suction 
air 
steam 
telecom 
clocks 
electronics 
mechanical 

4.2 Materials 
composition 
surface: colour/texture 
mechanical properties, strength, durability 
thermal properties 
acoustic 11 

electrical 11 

chemical 11 

unit sizes, thickness 
jointing 
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4.3 Construction 
structure, frame 
floors 
walls 
ceilings 
doors 
windows 
fittings 
trim 
applied finishes 

4.4 Costs 
materials 
components 
labour 
transport 
maintenance 

4.5 Legislation 
bye-laws 
form, planning 
public utilities 

These headings were used for the following purposes: 

1. Recording details about existing rooms in the hospital 

2. Listing requirements for departments in the new hospital 

3. Agendas for site visits, meetings etc. 

4. Filing information for reference. 
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B2 WEXHAM PARK HOSPITAL, SLOUGH, ROOM DATA CHECK LIST (summary) 
1959-61 

1. Use of room - describe activities. 

2. Population - no. and types of people involved. 

3. Storage - items to be stored, facilities required. 

4. Daylight - sources, controls needed. 

S. Artificial light - types, controls. 

6. Surfaces - types, finish, colour. 

7. Heating & cooling - range, controls. 

8. Ventilation - type, rate, controls. 

9. Sound - noise sources, controls. 

10. Fire - hazards, controls. 

11. Health - risks, safegua-r-ds. 

12. Security - risks, protection. 

13. Maintenance - damage sources, control measures. 

14. Fixtures & fittings - number, type, size. 

15. Sanitary appliances no., type, location, size. 

16. Special equipment - no., type, location, size. 

17. Supply services - no., type; location, capacity 

18. Extract services - no., type, location, capacity 

19. Communication - no., type, location, capacity 

20. Furnishing - types, sizes. 

21. Finishes - materials, pattern, texture. 

22. Other special considerations. 

B 2 



83 WARD DESIGN STUDY, MINISTRY OF HEALTI-f, 1961-63 

FACTORS AFFECTING EVALUATION OF DESIGN OPTIONS 
(from Draft·Hospital Building Note, Deep plan (Race track) 
Wards) 

A. Major factors 

flexibility in size of ward unit 

centralisation of supply service·s 

nursing supervision of patients & staff 

utilisation of beds 

suitability -for barrier nursing 

suitability for pre-operative segregation of patients 

adaptability of layout for special wards 

simplicity & reliability of engineering services 

environment for staff 

B. Minor factors 

relationship of bed areas to: 

toilets 
utility areas 
sluice/pan room 

relationship of treatment room to: 

utility areas 
bed areas 

relationship of kitchen to: 

dining area 
bed-fast patients 

daylighting - sun, glare 

view, outlook 

privacy from overlooking, overhearing 

control of visitors 

security - theft, intruders 

freedom from obstructions - visual, structural 

noise control - plant, traffic, people 

C. Indeterminate or variable factors 

traffic - intensity, noise 

type of nursing care 

type of patients - specialty, dependency 

staffing levels 

staff movement patterns 

climate, exposure, pollution 

site, phasing 
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84 GREENWICH HOSPITAL DEVELOPMENT,.MINISTRY OF HEALTH, 1964-67 
INVESTIGATION HEADINGS 

A Preliminaries 

0.1 Subjects of investigation 

0.2 Purpose of investigation 
reasons 
objectives 

0.3 Scope of investigation 
eg subdivisions 

stages 
extent 
resources 
feasibility 

0.4 Organisation of investigation 
eg composition of team 

tasks, responsibilities 
program, coordination 
methods, procedures 
recording information, filing 
meetings - times, places 

B General information 

1. Subject 
definition, explanation 
information sources 

2. Purpose 
history 
existing situation 
problems, purposes 
trends, objectives 

3. Scope 
functions, items - included/excluded 

4. Organisation 
authorities 
chain of command 
roles of individuals 
coordination 
economics, resources 
operational methods 
control, supervision 
facilities involved, eg transport 

C Situation 

5. Location 
region covered - area, population, travel 
climate 
topography 
social factors - occupations 
surroundings 
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6. Site 
characteristics - size, shape, features 
restrictions 
possible arrangements - layout 

D Operation 

7. Functions 
used for - purpose 
used by - people involved 
used how - describe activities 
used when - times of use, durations 
used where - locations, movements 
quantities involved - supplies, work loads 
services used - supply, disposal 
equipment used - furniture 
relation to other functions 
permanence, reliability 

8. Population 
description 
distribution 
characteristics 

9. Accommodation 
layouts, circulation 
space, size, shape 
structural implications 
services plant implications 
equipment implications 

E Conditions 

10. Perception 
impressions conveyed - visual, auditory 
responses - reaction, comprehensive 

11. Protection 
risks, hazards - fire, theft 
controls, safeguards - security 

12. Environment control 
existing conditions 
required conditions 
control measures 

F Facilities 

13. Supplies 
types 
quantities 
methods of use 

14. Equipment 
types 
size, shape, location 
methods of use 
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15. Services 
types, performance 
output, distribution 
control methods, outlets 

G Limitations 

16. Legal 
legislation, statutory regulations 
moral, social responsibility 

1 7 . Economic 
financial resources 
energy, labour 

H Proposals 

18. Recommendations 
on organisation, management aspects 
on function, operational aspects 
on design, construction aspects 

19. Execution 
methods of implementation 
program 
contract administration 

I Fabrication 

20. Structure 
forms, materials 
loads, stresses 
environmental factors 
space, size 
joints, erectlon procedures 

21. Construction 
components, materials 
form, assembly method 
environmental factors, durability 
maintenance costs 

22. Engineering services 
type, loading, performance 
distribution methods 
control methods 
energy usage, operating costs 

23. Equipment 
types, functions, usage 
size, shape, space needs 
services 
maintenance 
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J Assessment 

24. Evaluation of 
design methods 
design propo·sals 
construction methods 
operational effects 
costs of construction 
costs in use 
environmental conditions 

(Adapted from Green et al (1971) 
Problems pp137-139.) 
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B5 COMPARISON OF SEQUENCE OF HEADINGS IN SIX SELECTED AUSTRALIAN 
HOSPITAL DEPARTMENTAL BRIEFS 1971-77 

1. King Edward Memorial Hospital for Women, 
Subiaco, Perth, Western Australia,1971, 
Departmental Brief 

1. Schedule of room areas 

2. Circulation diagram 

3. Departmental function - description 

4. Departmental location 

5. Objectives forecast 

6. Program 

7. Operational aspects 

8. Siting 

9. Facilities required 
types of spaces 
engineering services 
transport 
amenities 
supplies 
security and protection 

10. Sub-functions analysis 

2. Royal Prince Alfred Hospital, Sydney, 
Functional Brief,1971 

1. General 

2. Functional relationships to other depts. 

3. Functions 

4. Space allocations 

5. Internal relationships 

6. Basic plan features 

7. Special facilities 

3. Belconnen Health Complex, Canberra1 1972, 
Departmental Brief 

1. General introduction to functions 

2. Space function data sheets, including the following data: 

departmental name 
space name 
floor area 
function - description 
location 
occupancy 
activities 
equipment 



4. Wagga Wagga Base HospitalJ 
Functional Brief,1974 

1. Present usage 

2. Future needs 

3. Design features 

4. Size 

5. Essential facilities 

6. Organisation & staffing 

5. Westmead Hospital, Sydney, 
Departmental Brief,1975 

1. Scope & function 

2. Organisational principles 

3. Design requirements 

4. Organisational planning principles 

5. Accommodation schedules 

6. Queen Victoria Medical Centre, Melbourne, 
Department Brief, 1977 

1. Concept 

2. Scope of service 

3. Functional content & area 

4. Relationships 

5. Building requirements & environment 

6. Organisation & staffing 
patients 
students 
staff 
records 
food service 

7. Activity sequence 

8. Schedule of accommodation 
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B6 OUTLINE FOR A PROGRAMMING REPORT (BRIEF) 
(from PENA Wet al Problem Seeking (1977) p181-182) 

1. Introduction 

background 
work performed 
participating client group 
organisation of report 

2. Goals 

project goals 
mission 
goals & objectives 
policies 

operational goals 

3. Facts 
summary of statistical projections 
staffing requirements 
user description 
evaluation of existing facilities 
site analysis 

urban context 
catchment area 
vicinity land use 
views from/to site 
location 
site size/shape 
accessibility 
walking distances 
traffic intensity 
topography 
trees, planting 
vacant areas for building 
existing buildings 
potential for land acquisition 

climate analysis 
zoning requirements 
building regulation requirements 
cost limitations 
timing 

4. Concepts 

organisation 
functional relationships 
priorities 
description of functions 
operational policies 
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5. Needs 

space requirements - indoor/outdoor 
parking space 
land requirements 
phasing of construction/occupation 
budget 

renovation 
new work 

6. Problem statement 

design aspects 
operational aspects 

Appendices 

statistical data 
workloads - present, anticipated 
workspace projections 
existing accommodation, size & use 
evaluation of existing department functions 
potential° for re-use of existing accommodation 
cost analysis 
definitions 
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B7 BRIEFING CHECK LIST FOR HOSPITAL DEPARTMENTS BASED ON 
CAPRICODE STAGES A, B & C 
(adapted from MOSS (1975) Report to MARU/KEHF . 
Committee on Training of Health Facility Planners) 

STAGE A. Departmental considerations 

Functional Aspects 

Objectives 

Scope 

Organisation 

Services - needed 
existing 

Links to other depts. 

Trends 

Workforce available 

Other proposals 

Workload estimate - consider cost implications 

Sharing services 

Management - design implications 

Staffing - cost 

Amenities - design 

Design Aspects 

Sites available. 
topography 
aspect/prospect 
nuisances 

Building shape - construction, cost implications 

Siting II II 

Floor area estimate - cost implications 

Layout - engineering & cost implications 

Construction Aspects 

Engineering services - cost implications 

Contracting methods - cost implications 

Economic Aspects 

Capital costs 

Operating costs 

Resources available/obtainable? 
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STAGE B. Inter-departmental & whole hospital considerations 

Functional Aspects 

Organisation review - cost implications 

Supporting services 

Teaching & research 

Clinical services 

Staff review estimate - cost implications 

Administration 

Design Aspect 

Timing - construction implications 

Growth & change 

Proposals - functional implications 

Shape, traffic - constructional implications 

Economic Aspects 

Capital cost review 

Operating cost review 

Management Aspects 

Review program - timing, completion 

Review project - feasibility, cost implications 

STAGE C. Departmental and room considerations 

Functional Aspects 

eg Reception 
Consultation 
Investigation 
Treatment 
etc 

Movement 
Organisation 

.-design implications 

Supporting services -design implications 
Supervision 
Communications 
Safety 

Design Aspects 

Facilities, rooms required 

Room layouts 
Circulation -operational & cost implications 
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Construction Aspects 

Equipment needed 
Services nee_ded 
Structural systems 

Economic Aspects 

Capital cost review 

Operating cost review 

Management Aspects 

Starting date 

Completion date 

Contracting arrangements 

Commissioning program 

B 7.3 

-cost & management· implications 

A simplified form of the briefing structure could be expressed thus: 

Stage A 

Stage B 

Stage C 

Function-----------. 
~ 

Design 
~ 

Construction 
~ 

Costs 

Function 

---; 
Management 

~ -.I., l 
~ . Design 1 

Function 

Construction 
~ 

~ ..I,- 1 Design~ 

Costs 
~ 

Management 

Construction------1 
~ -l, 

Costs 
~ 

Management 
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B 8 

NSW PUBLIC WORKS DEPT., HOSPITAL BRIEFING CHECK LIST 
(adapted from 'Guide to the Preparation of_ Development Briefs 1973-4) 

1. BACKGROUND 

2. TERMS OF 
REFERENCE 

3. SITE 

4. CATCHMENT 

5. OEl\lOGRAPHY 

6. NEED 

- history, organisation, planning team 
members etc. 

- information sources, definitions, limitations 

location, area, topography, services 
available, access etc. 

- area served, population served, effect of 
other projects in the area 

- present population - age, structure, 
occupations, morbidity, likely trends, 
effects on project 

- justification for project in terms of role, 
size and mix 

7. ORGANISATION - FOR WHOLE PROJECT: management structure, 
operational policies, work methods, 
communications, staffing outline 

8. CONTENT - FOR EACH DEPART~lliNT : 
fllllctions, personnel, management concept, 
key rooms, circulation, outline of services 
and facilities required 

9. ACCOMMODATION - for each department list rooms giving: 

10. ANY SPECIAL 
FEATURES 

11. MATERIALS 

12. ENGINEERING 

13. PROJECT 
DEVELOPMENT 

14. COSTS 

15. PROGRAM 

name/function 
floor area 

. ntnnber of users 
services needed 
equipment 
special features 

- eg equipment, services, safety hazards 

- finishes for floors, walls, ceilings, 
doors 

- requirements for airconditioning, heating 
and ventilation, water supply, gas, air 
steam, electricity, communications, safety, 
lighting, maintenance 

- 'master plan', phasing of construction, 
expans1on 

- rate per unit of floor area for building, 
engineering, external works 

- networks or bar charts for planning, 
design, construction, commissioning 

16. REC0~~1ENDATIONS- summary of brief, action proposal, by 
whom and when. 



B9 A BRIEFING METIIOD FOR HEALTH CENTRES 
(adapted from Cammock & Adams 1970) 

B 9.1 

1. The planning team should include both user representatives, 
such as doctors, dentists, nurses, welfare workers, clerks and 
cleaners, and designers such as architects, engineers and 
quantity surveyors. Without a full range of users on the 
planning team the building can fail to allow for foreseeable 
changes in working methods. Engineers and quantity surveyors 
are essential to advise on matters affecting cost of provision 
and operation. 

2. Formulate and record policies which constitute the brief. 
Policies are "statements about what people will do in relation 
to building, how goods will be handled, and what standards of 
fabric and environment will be maintained". Together these 
statements "give a picture of the clients' intentions against 
which ... proposals can be judged". 

3. Accept the need for an early assessment of overall size and 
cost of the health centre building based on numbers of staff 
and clients likely to be using it. This is so that "suitable 
sites (can) be considered, funds made available, and rents for 
potential tenants advertised". 

4. Determine priorities for types of service and accommodation to 
be provided. In practice there are likely to be disputes or 
.conflicts of interests, but it is better to resolve these at 
the outset rather than to leave them to boil over later when 
the design is far advanced. 

5. Once the range of facilities to be provided is agreed the 
required floor areas of rooms can be estimated from design 
guides and from previous similar buildings. The building and 
running costs however may vary considerably depending on 
standards of materials and methods of construction proposed. 
The variable interrelationship between building space and costs 
should be made clear to the client representatives so that 
design policies can be formulated in the knowledge of their 
likely operational effects. 

6. The need for adaptable use of space should be considered, eg 
sharing rooms at different times of the week by various members 
of the health centre team. This can considerably reduce overall 
space requirements and hence capital and running costs. It also 
allows for experiments and changes in use of space over the 
building's lifetime and helps to reduce premature obsolescence. 

7. As soon as cost estimates and funding have been approved the 
schedule of accommodation "should be thrown away and forgotten 
if a function-based building is to be achieved". This "highly 
irrational act" is necessary to avoid the temptation for staff 
to get down to detail physical planning before the operational 
concepts have been properly developed. 

8. Interrelationships between general policies and detailed policies 
should be made evidept. General policies are on topics such as 
staffing, maintenance, siting and privacy, while detailed 
policies are concerned with catering, waiting, chiropody, toilet 
facilities, etc. 
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9. Consider all available design and operational options and make 
choices based on resources available and constraints imposed. 
Precision is needed in stating performance standards to be 
achieved, eg in ~ound reduction levels between adjoining 
consulting rooms. 

10. Service catchment areas, and hence estimates of populations 
to be served, should be regarded as provisional. Allowances 
should be made for increases or decreases due to unpredictable 
factors, such as changes of bus route or traffic con~estion. 

11. Consider the organisational, social and economic pros and cons 
of being part of a larger building or institution such as a 
hospital. The advantage of sharing the same facilities may be 
offset by the overpowering medical image of a large hospital. 
On the other hand the presence of a health centre could help 
focus the hospital staff's interests on community health rather 
than medical technology. 

12. Once policies are settled the team's attention should focus on 
detailed aspects of function. These are best developed by using 
'functional diagrams' which explain the chronological sequence 
of events or activities which together make up a function such 
as 'consultation'. Functional diagrams are useful, 1) as a 
means of discussing ideas about functions upon .which decisions 
have to be made, 2) to record decisions on operational methods 
for later reference in evaluating design proposals, and 3) as a 
basis for developing operational manuals and staff job descriptions. 

13. When all functions have been defined their spatial and equipment 
implications can be explored using 'activity data method'. It 
is essential to complete all functional diagrams before starting 
the activity data sheets, otherwise functions tend to reflect 
assumptions about spatial arrangements of equipment rather than 
being based on functional needs. 

14. Activity data is not directly related to 'rooms', ie only when 
all activity data sheets have been prepared is it possible to 
see how activities can be grouped or combined into rooms and 
spaces. Room data also depends on environmental data which 
relates to the building as a whole. (In this briefing method 
activity and room data sheets are appropriate tools only towards 
the end of the briefing process. In some other methods they are 
regarded as the starting point.) 

15. Much of the information appropriate to a particular health centre 
can be derived from previous health centre and other building 
designs, and from published design guidance. Nevertheless such 
data shuld not be treated uncritically but should be reviewed in 
the light of local or unusual circumstances. 

16. · The final stages of this briefing process involve assembling all 
the policy statements, together with the functional, activity, 
room and equipment data, and integrating them with the whole 
design so that the design team can prepare building contract 
documents. 



B10 MODEL BRIEFING PROCEDURE developed from the writer's experience on a 

number of hospital planning projects, and which could be applied on 

any building design project. 

experience from 
previous projects 

.J, 

START 
J, 

plan briefing 
program j, briefing guides 

H .lU 

previous project 
data 

--~) preliminary r<-
literature study 

search for relevant 
information 

~ 
establish constraints hold preliminary collect opinions on 

overall needs and 
policies 

eg time, money, ---> meeting(s) of ~<--
personnel briefing committee(s) 

compare with other -~ 
briefs ~ 

make visits to 
similar completed 
project 

) 

~ 
write up preliminary~ circulate for 
briefing statement(s)~ comment 

.J,. 
start detailed ~ study alternative 
enquiry into functions ideas &- evaluate 
and activities J., 

,!.. select preferred 
write up descriptions~ methods 
of functions & explain compare with other (-

descriptions of by diagrams ~ circulate for comment 
-!, similar functions revise descriptions & ( 

other functions 
investigations 

diagrams until 
agreement reached 

develop design ideas 
---) and policies 

-!, J.. 
draft operational 
policy statement(s) (---

consider effects 
design policies 

of 

l -.1, 
operational policy integrate with other 
statements for - --~> operational policy ~ 
other functions statements 

J, .J,, 
integrate with other 
department layouts 

,(--- develop outline ~ 
department layouts 

> 
develop spatial & ~<-
structural systems 

.J,. 

~ 
assemble department 
layouts and develop 
overall building 
layout -1, 

J., 
integrate with 
design policies 

J, 
room layout data 
mock-up studies 

.l,j 
environmental and 
equipment studies 

l 
develop engineering 
systems 1 

test department discuss proposals 

check cost 
implications 

layouts in relation~ with users and 
to pol1cies simulate use 

modify itil _ ,t,-(-----__,j 
agreement reached 

.J, 

and 

> 
develop combined 
operational~ design 
proposals for project 

----? submit for approval 

l 
FINISH 
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B11 REQUIREMENTS FOR FOLDABILITY FOR SEATING FOR HANDICAPPED CHILDREN 
(Excerpt from briefing proformae) 

FOLDABILITY 

What is needed-require- Reasons why/evidence 
ment 

Conceptual Implications 

Fl 

F2 

F3 

It should be 
possible to reduce 
the overall dimen
sions of the un
occupied aid. 

It should be easy 
for attendant to 
fold/collapse and 
re-erect the aid. 

Aid should stay 
securely fixed in 
its folded/ 
c01lapsed · state 
until re-erected 
for use. 

F4 Aid should stay 
fixed in its 
"erected" state. 

-so that little room 
is taken up when out 
of use or when being 
transported. 

-to reduce effort and 
awkwardness when 
carrying and placing 
full-size aid. 

-to avoid frustration 
of attendant due to 
task taking too long, 
being too strenuous 
or too complicated. 

-to minimise delay in 
preparing aid to load 
into transport and/or 
re-erecting for use. 

-to avoid sudden open
ing while being 
carried, causing 
inconvenience. 

-to enable aid to be 
carried in one hand 
leaving the other 
free. 

-aid should be able to 
fold/collapse into 
compact shape/size. 

AND/OR 

-outer parts of aid 
should be removable. 

-means of unlocking and 
controlling mechanism 
should be easy to see 
and be few in number. 

-folding operations 
should not involve any 
extra tools, parts, or 
involve disassembly. 

-operations to unlock, 
fold/collapse and re
erect should require 
little effort. 

-aid should be able to 
be secured/locked in 
folded/collapsed state 
by attendant. 

AND/OR 

-aid should 'self-lock' 
in the folded/collapsed 
state. 

-to avoid sudden coll- -aid should have locking 
apse and subsequent devices to maintain in 
injury to occup~nt. erected state. 

-to avoid.inconveni
ence of attendant 
having to re-erect 
aid frequently 

AND/OR 

-aid should 'self-lock' 
once erected, e.g. by 
effect of downward 
pressure or spring. 



APPENDIX C 

CLASSIFICATION AND INDEXING SCHEMES 

Cl HO Division of Bliss Bibliographical classification scheme as 
adapted for the King's Fund Library, London. 

C2 SfB classification tables applicable to health facility planning 
and design. 

C3 Design Information File (DIF) classification scheme and Plowden 
scheme on which DIF was based. 

C 

C4 Hospital Information File (HIF) showing examples of sub-divisions 
and coding. 

CS Abstracts of Health Service Management Studies classification 
scheme (excerpt). 

C6 Subject Filing Code (SFC), with examples of document classific
ation. 

C7 Subject Facet Descriptors (SFD). Content descriptors, 
application specifiers and identifying concepts. 

C8 Subject headings used for indexing photographic slides. 

C9 Select list of facets and keywords for indexing health facility 
planning documents. 

ClO Logical and hierarchical list of notes for students in health 
facility planning and design subjects. 

Cll Alphabetical lists of general and specific topics in health 
facility planning and design. 



Cl HO DIVISION OF BLISS BIBLIOGRAPHICAL CLASSIFICATION 
(as c:i.dapted for the King's Fund Centre Library, London) 

The main divisions of the modified HO section in Bliss are summarised 

below: 

HO 
HOA 
HOB 
HOC 
HOD 
HOE 
HOF 
HOG 
HOH 
HOI 
HOJ 
HOK 
1-IOL 
HOM 
HON 
HOO 
HOP 
HOQ 
HOR 

Hospitals in general 
Hospitals in Great Britain 
Hospitals overseas 
Planning, design and construction (see below) 
Engineering services 
Equipment, fittings and furniture 
Staff - general 
Staff - special classes 
Organisation and administration 
Finance 
Supplies 
Catering and dietetics 
Laundries and linen service, incl. domestic services 
Hygiene 
Accidents and safety measures 
The patient 
Special departments ) 
Special units in hospitals) 
Special hospitals ) 

used as means 
of subdividing 
section HOC (see below) 

Section HOC, 'Planning, design and construction' is subdivided as 

follows: 

Determining size of hospital and bed needs 
Determining catchment areas 
Site selection 
Land acquisition 
Building costs 
Construction methods 
Design 
General layout 
Orientation for daylight 
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HOCA 
HOCB 
HOCC 
HOCD 
HOCE 
HOCF 
HOCG 
HOGI 
HOCI 
HOCJ 
HOCK 
HOCL 
HOCM 
HOCN 

Design of individual projects (arranged by location and nam~ 
Extensions and reconstruction 

HOCO 
HOCP 
HOCQ 
HOCR 
HOCS 
HOCT 
HOCU 
HOO'/ 
HOCY 

Extensions and reconstruction of individual projects 
Design of special departments 
Design of special units in hospitals 

Wards and patient's rooms 
Corridors and stairways 
Residential accoTllJ'lodation 

matrons' quarters 
nurses' homes 
doctors' quarters 
domestic staff accommodation 

Guiding, signposting 
Gardens and grounds 



The subdivisions of sections HOCM and HOCN correspond to kinds of 

department, although the basis of allocation to 'departments' and 

'units' in each of these·sections is somewhat arbitrary. 

HOCM Design of special departments 
:PA administrative offices 
:PB admission units 
:PC waiting areas 
:PD operating suites 
:PE anaesthetic and recovery rooms 
:PF chapels 
:PG mortuaries 
:PH pharmacy 
:PI laboratories 
:PJ pathology 
:PK bacteriology 
:PL biochemistry 
:PM physics 
:PN haematology, blood banks 
:PO eye, bone, skin banks 
:PP diagnostic x-ray 
:PQ radiotherapy 
:PR photography and illustration 
:PS radioisotopes 
:PU rehabilitation 
:PV physiotherapy 
:PW occupational therapy 
:PY special therapy, eg burns 

HOCN Design of special units in hospitals 
:QA outpatients clinics 
:QB accident and emergency 
:QC occupational health 
:QD day hospitals 
:QE chest 
:QF infectious diseases 
:QG children 
:QH geriatrics and long-stay 
:QI cancer 
:QJ neurology, neurosurgery 
:QK ear, nose and throat 
:QL cardiology 
:QM rheumatism 
:QN orthopaedics 
:QO urology 
:QP VD 
:QQ surgery 
:QR thoracic surgery 
:QS plastic surgery 
:QT maternity 
:QU gynaecology 
:QV dermatology 
:QW ophthalmology 
:QX dentistry 
:QY psychiatry, mental illness 
:QZ social and community medicine 
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C2 SfB CLASSIFICATION TABLES' applicable to health facility planning and 
design 

SfB subdivisions affecti~1.g health facility planning and· design are 

underlined in table O & table 4 below: 

Table O PHYSICAL ENVIRONMENT - types of buildings 
02 National planning 
03 Regional planning 
OS Rural, urban planning 
12 Road transport 
20 Industrial facilities 
30 Administrative facilities, offices 
40 Health & welfare facilities 
41 hospitals 
42 other medical facilities 
44 welfare homes 
70 Educational facilities, schools, universities 
80 Residential facilities, hostels, homes 
90 Facilities for common activities 
91 circulation, corridors, lifts 
93 rest, work, staff rooms 
94 sanitary, toilet spaces 
95 cleaning, maintenance, workshops etc. 

Table 4 ACTIVITIES - aids 
(A) Activities, aids to management 

eg (Ah) preparation of documentation 
(Am) personnel, roles 
(An) education 
lAo) research, development 
lAp) standardisation 
(Aq) testing, evaluation 
(Al) Organising offices & projects 
(A3) Designing, planning 
lA4) Cost planning 
(ASJ Production planning, progress control 
(A8) Feedback, appraisal 
(B) Construction plant, tools 
lD) Construction operations 

REQUIREMENTS - properties 
lE) 
(F) 
lG) 
(H) 
(J) 
(K) 
(MJ 
(P) 
(Q) 
(U) 
(W) 

Composition of products 
Shape of products 
Appearance of products 
Context, environment 
Mechanical properties 
Fire, explosion properties 
Thermal properties 
Acoustic 
Electrical, radiation properties 
Users, resources 
Operat~onal, maintenance factors 
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C3 DIF AND PLOWDEN CLASSIFICATIONS 

The Design Information File (DIF) was originally developed by 

McDowell and Kimstra in 1972 for use by the Commonwealth Department of 

Housing and Construction. The system was based partly on the work of 

Plowden (1966, 1968) a research librarian in Britain who had developed 

a faceted classification system as an improvement on SfB and CBC. 

Miss Plowden' s system consisted of seven facets: 

1. Building types 

2. Building elements 

3. Products 
shapes 
materials 
formats 

4. Fixings, plant accessories 

5. Trades 

6. Pervasive factors 

7. Office Management 

0000 - 9999 

000 - 999 

00 - 99 
AO - ZO 
00 - 99 

AAA - ZZZ 

01 - 21 

AO - ZO 

A - Z 

The Plowden system was mainly for use in project documentation and had 

originally been developed for use by Building Design Partnership, a 

fi:nn of architects who had designed several large hospital projects. 

McDowell and Kimstra' s system followed a rather similar method of 

faceting to the Plowden scheme: 

1. Address of the work 

2. a) Construction works 
b) Functional spaces 

3. Parts-of construction 
Parts of.construction,extended 
Joints between parts 

4. Materials 
Materials,extended 

5. Agents, equipment and operations 

6. Pervasive factors 



C4 HOSPITAL INFORMATION FILE (HIF) showing examples of subdivision and 
coding for buildings, de.partment, spaces, organisational aspects and 
equipment -

C 4.1 

The HIF system is based largely on DIF but with some modifications to 

the rules for coding. The HIF facets are sunnnarised below: 

Table 1. Address 
environments 
locations in Australia 

outside Australia 

2. Structures and spaces 
functions 
spaces 

3. Building parts 
and joints between parts 

4. Materials 
incl. shape or form, and treatment 

5. Agents, operations, equipment, users 
and activities 

(agents are building operatives, 
users are building occupants, 
operations are performed by agents, 
activities are performed by users, 
equipment is used by agents & users) 

6. Pervasive factors 
eg concepts in planning & design 

management & personnel 
manufacture 
r~quirements 
disciplines 
processes & effects 
properties 
finance 

0000 - 0399 
0000 1999 
2000 - 7999 

A to Z 
00 to 99 

00 to 99 

AOA to z9z 

MO to ZZ9 

M to ZZ 

The codipg system is complex but provides for a high degree of 

specificity in analysing data from many points of view. Considerable 

time is involved in classifying and coding each item of information, 

but with the use of computers once an item reference is indexed its 

recall in a printout or VDU display is very quick. 



HIF table 2 'Structures and Spaces' covers health and welfare 

buildings at NOO: 

00 in general 
01 other than 

03 sites 
04 child minding centres 
05 clinics 
06 blood banks 
07 early childhood development centres 
08 day hospitals 
09 health centres 
10 hospitals in general 
11 up to 100 beds 
12 200 
13 400 
14 SOO+ 
15 medical centres 
16 mobile health units 
17 nursing homes 
20 refuges 
21 rehabilitation centres 
22 sheltered workshops 
23 shopfront and drop-in centres 
29 villages and homes 

30 activity areas in general 
32 accident and emergency 
34 allied health 
35 anaesthetic 
36 bio-medical 
37 cardiology 
38 cardio-thoracic 
39 coronary 

41 day area 
42 dental 
43 dermatology 
44 dietetic 
46 ENT 
49 geriatric 

so gynaecology 
53 inpatient 
54 intensive care 
56 isolation 

and so on in an alphabetical order of topic descriptions 
arbitrarily assigned to numerical codes, 

A 'stack' code of one alpha symbol is also used as a means of id~ntifying 

medical service units within the divisions 00 to 29 above. 



Another table 2 division WOO covers 'Health and Welfare Areas' in a 

similar fashion, ie an alpha sequence of topic names spread out over 

a 2 digit series from 00 to 99: 

00 activity groups in general 

02 abreaction (areas) 
03 acoustic 
04 activities of daily living 
OS admission 

07 bier 
08 blood donation 

10· chiropody 
and so on 

Health as a general topic is covered in HIF in table 6 'Pervasives': 

GK 
Jo 
0 
H 
M 
N 
0 
p 
R 

Health 
Health in general 
Disease 
Health screening 
Illness 

iatrogenic 
pathogenic 
psychogenic 

Injury 

'Hospitalisation' occurs under Sociology at HRH. 

Health care organisation is included in table 5 'Agents, Users, etc.' 

at WAO together with 'Treatment', 'Health care personnel' and 'Health 

care service'. The latter for example is subdivided: 

06 Health care in general 

B6 Basic care 
C6 Counselling 
F6 Family planning 
G6 Group ther~py 
J6 Infant welfare 

and so on 

Specialised equipment or supplies are also classified under table 5 

at NAO 

01 medical and surgical equiprnent,in general 
Al medical and surgical equipment,other than 
Cl cryosurgical equipment 
D1 diatherapy equipment 

and so on 
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CS ABSTRACTS OF HEALTH SERVICE MANAGEMENT STUDIES CLASSIFICATION 
SCHEME ( excerpt) 

DA-DATA PROCESSING 
Subject areas: systems anaiysis; programs and software; e'quipment. automated 

systems. 
See· also: MN, Management Science and Operations Research; excludes data 

processing for single department or single purpose data processing-see 
department involved. 

DE-DESIGN AND CONSTRUCTION 
Subject areas: design criteria and evaiuation; examples of hospital design. 
See also: AR, Areawide Planning; CO, Community Attitudes; excludes design 

and construction for single department-see department involved. 

DI-DIETARY SERVICES 
Subject areas: food processing and service; menu planning; purchasing and sup

plies. 
See also: HU, Housekeeping; and PU, Purchasing, Storeroom, and Central Sup

ply. 

ED-EMERGENCY SERVICES AND TRANSPORTATION 
Suuject areas: emergency rooms, mobile unit!l, ground and air transport. 

EN-ENGINEERING AND MAINTENANCE 
Subject areas: equipment maintenam:e: equipment and facilities: excludes limited 

use equipment-see individual departments. i 

FM-FINANCIAL MANAGEMENT AND ACCOUNTING 
Subject areas: payment to health care institutions: planning, budgeting and con

trol; working capital management (including business office); investment deci
sions; sources of financing; accounting standards relating to health services; 
auditing: financial information systems. 

See also: DA, Data Processing: PE, Personnel Administration; and PU. 
Purchasing, Storeroom, and Central Supply. 

HC-HEAL TH CARE COSTS 
See also: AR, Areawide Planning; IN, Insurance and Prepayment; MD, Medical 

Staff and Medical Care; MP, Manpower; and RE, Regionalization, Shared 
Services, and Satellites. 

HE-HEALTH SERVICES: GENERAL 
See also: MD, Medical Staff and Medical Care; MP, Manpower; and _RE. 

Regionalization, Shared Services, and Satellites. 

HF-HEALTH CARE FACILITIES AND SERVICES 
Subject areas: utilization. need and supply. 
See also: AR, Areawide Planning; MD, Medical Staff, and Medical Care; MP, 

Manpower; and RE, Rcgionalization, Shared Services, and Satellites. 

HU-HOUSEKEEPING 
Subject areas: cleaning; waste disposal. 
See also: DI, Dietary; EN, Engineering and Physical Plant; IC, Infection 

Control: LD, Laundry; .ind t\1D, Medical Staff and Medical Care. 

IC-INFECTION CONTROL 
Subject areas: hospital s::initation; environmental sanitation. 
Sec also: HU, Housekeeping; MD, Medical Staff and Medical Care: NU. Nurs

ing S::rvicc: OR, Operating Room :.1nd Recovery Room; and PU, Purcha~ing, 
Storeroom, and Central Supply. 

·! 
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C6 SUBJECT FILING CODE (SFC) 

SUBJECTS or pervasive topics used for primary classification 

A Administration 

B Building, construction (can use SfB for subdivision) 

C Culture, art 

D Design 

E Engineering 

F Finance, economics 

G Geography, geology (also by LOCATION) 

H History (also by DATE or PERIOD) 

I Information (also by FORMAT) 

J Justice, law 

K Knowledge, science 

L Life, health 

M Medicine 

N Nursing (see example of subdivision below) 

0 Organisation 

P Planning 

Q Equipment (also by FUNCTION) 

R Research 

S Society 

T Teaching 

U Use, ftmction, activity 

V Environment, safety 

W Wares, waste (also by MATERIAL) 

X Production, manufacture 

Y Supply, ~torage 

Z Special subject eg HEALTH FACILITIES 
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Information may also be classified by LEVEL & PHASE 
using SFC as follows:-

LEVELS of decision or application 

1. International, world 

2. National, cotmtry 

3. Regional, city 

4. Local, community 

5. Project, building 

6. Firm, department 

7. Family, home 

8 . Group , room 

9. Person, workspace 

10. Limb, equipment 

11. Organ, con~onent 

12. Cell, material 

PHASES of planning, design and building 

I CONTEXT 

II REQUIREMENTS 

I II OUTLINE PROPOSALS 

IV DETAIL PROPOSALS 

V DOCUMENTATION 

VI TENDER/CONTRACT 

VII CONSTRUCTION 

VIII COMMISSIONING 

IX OPERATION 

X ASSESSMENT 

• 
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The Special Subject coded Z is allocated to the user's own subject 

specialty. In the case of the writer this is 'health facility planning 

and design'. It can either be used in conjunction with other filing 

codes A to Y, 1 to 12 or I to X, or can be subdivided using lower case 

letters a to z followed by small numbers Oto 9 for fine subdivision. 

The main subject 'Health Facility Planning and Design' is split into 

25 services/departments as follows, z being reserved for specific 

projects: 

Za administration 
b staff amenities 
c casualty 
d day hospitals 
e rehabilitation 
f catering 
g general practice, including health centres 
h clinical investigation 
i information, library 
j children, creche 
k pharmacy 
1 linen 
m medical records 
n nursing 
o outpatients 
p pathology 
q housekeeping 
r radio-therapy 
s surgery 
t teaching 
u enquiries, shops 
v social work, religion 
w works, maintenance 
x x-ray ("diagnostic radiology) 
y central supply and disposal 
z PROJECTS by location and/or name 

A document on say 'Evaluation of nursing units' would therefore be 

coded: 

X for assessment/evaluation - phase of planning 

6 for department - level of application 

Z for health facility planning 

n for nursing service 

and written 'Zn 6X' in the facet sequence SUBJECT : topic : LEVEL : PHASE. 



A document on 'Evaluation of Geriatric Nursing Care' would however be 

coded 'Ng X' (Nursing care : geriatric : evaluation). Subdivisions of 

'N nursing care' are coded as follows: 

Na first aid 
b bed allocation 
c movement of patients 
d dental nursing 
e medical nursing 
f care of disabled, handicapped 
g geriatric care 
h physical rehabilitation 
i isolation 
k child care 
1 domiciliary care 
m mental nursing 
n counselling 
o midwifery 
p progressive patient care 
q dependency grouping 
r intensive care, resuscitation 
s surgical nursing 
t care of blind, deaf, mute 
u special nursing (see Medical specialties) 
v retraining, resettlement 
w after care 
x relief from hunger, poverty 
y outpatient care 
z welfare 

Using the SFC system for titling folders in a section of the writer's 

filing system dealing with RESEARCH, for example, produced filing codes 

as follows: 

RESEARCH generally 
Building research 
Design methods research 
Hospital design research 
Articles on hospital design research 
Outpatient department design research 
Architectural research 
Architectural research indexes 
Human sciences research index 
Hospital and health service research 
Simulation methods 
Research methods 
Operational research - generally 
Operational research in hospital design 
Operational research in nursing services 
Survey methods, questionnaires 
Work study 

R 
RB 
RD 
RDZ 
RDZ/Ic 
RDZo/6 
RDa 
RDa/Ii 
RKs/Ii 
RZ 
Ri 
Rj 
Ro 
RoDZ 
RoN 
Rs 
Rw 
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C7 SUBJECT FACET DESCRIPTORS (SFD) 

Information content can firstly be described in terms of subjects 

and topics such as- the following: -

actions - lifting, pulling 

activities - examining, filing 

aspects - construction, perception 

building types - hospitals, offices 

clinical services - surgery, pathology 

components - bricks, tiles 

criteria - safety, tidiness, cost 

departments - administration, nursing 

design - layout, space, colour 

elements - roof, walls, doors 

engineering - gas, electrical, heating 

equipment, furniture - baths, chairs, desks 

environment - sound, light 

material, substance - steel, paper 

means, methods - natural, artificial 

operations, tasks - checking, cleaning 

phase,period - briefing, evaluating 

problems - decay, disease 

rooms, spaces - office, reception 

shape, forms - square, flat 

stage of approval - feasibility, completion 

supplies - fuel, food 

support - supply, clerical 

The application and purpose of information can be specified in 

the following ·terms: -

audience to whom information applies 

field of application,eg. health, politics 

focus,eg. general or specific 

interest,ie profession, occupation (seep c 7.3) 

level of decision 1 eg. national, local 

location of project to which information applies 

scale of application,eg. regional, room 



value of information eg. important, urgent 

viewpoint of information eg. user, designer 

v I.L 

Information can be-identified in terms of the following concepts:-

Article title 

Author(s) 

Client 

Date of publication, production 

Designer 

Editor 

Format eg. book, film 

Language, notation 

Nationality, race 

Place of origin 

Product name, type 

Project name 

Publication name, title 

Publisher, printer 

Series title 

Source of information 

Sponsoring organisation 

Translater, transcriber 



Lists of descriptive terms can be compiled for each facet. 

The following is a typical list for the·application facet 

I INTEREST I • 

administrator 
architect 
building contractor 
catering officer 
demographer 
designer 
domestic 
economist 
educator 
electrical engineer 
engineer (general) 
equipment officer 
information officer (librarian) 
landscape architect 
lawyer 
legislator 
manager 
manufacturer 
mechanical engineer 
medical specialist 
medical record officer 
n-urse 
organisation and methods 
planning officer 
politician 
psychologist 
public 
public servant 
research officer 
safety officer 
scientist 
social worker 
sociologist 
statistician 
structural engineer 
supplies officer 
therapist 
urban planner 
voluntary worker 

C 7.3 



CB SUBJECT HEADINGS USED FOR INDEXING PHOTOGRAPHIC SLIDES 

1. HOSPITALS (external and general views) 
in Europe (excluding UK) 
in UK (excluding London) 
in London A/Z by name 

e·g Guys 
St. Thomas' 
St. Thomas'wards 

Llewelyn Davies, Weeks (architects) 
Powell and Moya (architects) 
Hospital Design Partnership (architects) 
DHSS - by name,eg Best Buy, Nucleus 
in North America - by name 
in Australia 

arranged geographically by states 
then by hospital name 
then by departments for specific projects 

2. INFORMATION 
libraries and documents 
classification schemes 

3. PLANNING and design (generally) 
process 
regional 
landscape 
briefing 
evaluation 
cost planning 
architectural design 
architectural history 
layout 
location 

4. ENVIRONMENT (and ergonomics) 
lighting 

light and shade 
daylight 
glare 
artificial light 
display lighting 
ward lighting 

colour 
safety 
signs 

lettering 
symbols 
external signs 
corridors, lifts 
enquiry 
maps 
notices 
Prince of Wales hospital 
Royal North Shore hospital 

sound 

• 
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5. BUILDING and construction 
materials 
doors 
engineering 
fittings 
stairs 
windows 

6. EQUIPMENT and furniture 
hospital equipment 

bedside lockers 
beds 

aids 
handicapped 
furniture 
play/toys 
seating 
posture 
whee 1 chairs 

7. BUILDING TYPES (excluding health facilities) 
administration 
commercial 
cultural 
education 

schools 
universities 

NSW 
UK 
USA 

student housing 
housing 

schemes 
Australia 
UK 
Europe 
North America 

private houses 
industrial 

the above may be subdivided by 
construction 
exterior 
car parks 
courtyards 
engineering 
entrances etc 
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8. HEALTH FACILITIES 

9. WARD PLANNING 

health centres 
Australia 
UK 
USA 

hospital departments (_excluding wards) 
administration 
casualty 
catering 
car parking 
children 
geriatrics 
laboratories 

pathology 
UK 
USA 

benching 
laundries 
outpatients 
operating (surgery) 
pharmacy 
rehabi 1i ta tion 
staff accommodation 
stores 
supply 
works 

early wards 
ward layouts 

UK 
Europe 
Australia 
New Zealand 
USA 

ancillary rooms 
bed rooms 
day rooms 
nurses stations 
toilets 
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C9 SELECT LIST OF FACETS AND KEYWORDS FOR INDEXING HEALTH FACILITY 
PLANNING DOCUMENTS 

The following ten facets were used to generate the keywords:-

1. ACTIVITY performed: in room/by person 

2. ASPECT of design: construction, environment 

3. COMPONENT: composition, form, part of building 

4. FORMAT: of document, information, object 

5. FUNCTION: of department, building, service 

6. INTEREST: of people, involved, affected 

7. LEVEL: of application, decision 

8. PLACE: location of application or origin of information 

9. QUALIFYING term:· focus, size, type 

10. TIME: phase, period, stage 

The twenty two keywords listed under 'activity' were:-

cleaning 
dressing, undressing 
driving 
eating 
filing 
lifting 
making 
observing 
operating 
parking 
playing 
reading 

repairing 
resting 
retrieving 
sitting 
sleeping 
standing 
talking 
toiletting 
travelling 
walking 
working 
writing 

A total of about 300 keywords was found to be sufficient for most 

general indexing purposes. 
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ClO LOGICAL & HIERARCHICAL LIST OF NOTES 
on health facility planning and design 

0 INTRODUCTION 
1 arrangement of notes 
2 guide to study 
3 assignments 
4 definitions of terms used 

1. INFORMATION 
1 guide to information sources 
2 list of organisations 
3 list of publications 

guides, indexes 
monographs 
articles 
folders for loan 

4 filing and retrieval 
5 readings 

2. PLANNING 
1 methods and approaches 
2 logic, problem solving 
3 processes and procedures 
4 organisation and roles 
5 needs and conditions 

3. DEVELOPMENT 

4. 

5. 

1 historical 
2 future 
3 regional, local 
4 health and social services 
5 relief and welfare 

DESIGN 
1 
2 
3 
4 
5 

aesthetics, creativity 
briefing, analysis, synthesis 
documentation and communication 
evaluation of options 
evaluation -of effects 

LOGISTICS 
1 location and siting 
2 layout and shape, growth and change 
3 space allocation 
4 traffic 
5 supply and disposal 
6 energy 

6. ENVIRONMENT 
1 ergonomics 
2 vision, light, colour 
3 sound and acoustics 
4 fire protection 
5 hygiene and infection control 
6 comfort and climate 
7 safety and security 
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7. CONSTRUCTION 
1 building and engineering systems 
2 equipping 
3 cost control, project management 
4 contract administration, supervision 
5 commissioning 
6 maintenance 

8. FACILITIES in general - by level 
1 buildings 
2 departments 
3 rooms, spaces 
4 equipment 
5 supplies 

9. FAGILITIES for particular functions 
1 nursing - by types eg general 

children 
geriatric 
maternity 

2 diagnosis and treatment 
eg surgery 

pathology 
radiology 

3 consultation and emergency 
eg outpatient clinics 

accident services 
health centres 

4 research and education 
laboratories 
teaching 

5 administration 
eg offices 

medical records 
information 

6 staff amenities 
eg dining 

residence 
changing 

7 supply services 
.eg catering 

linen 
pharmacy 

8 works services 
eg energy 

maintenance 
transport 
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Cll ALPHABETICAL LISTS OF GENERAL AND SPECIFIC TOPICS IN HEALTH 
FACILITY PLANNING AND DESIGN 

GENERAL TOPICS - facility planning and design 
Briefing and user requirements 
Building construction and materials 
Comfort and climate 
Commissioning and operational policies 
Contract administration 
Cost planning and control 
Design, aesthetics 
Disaster relief planning 
Documentation, communication 
Engineering services and installations 
Equipment selection 
Energy conservation 
Ergonomics 
Evaluation 
Fire protection and prevention 
Hygiene, cleaning 
Information for planning 
Landscape design 
Layout and shape 
Lighting, vision and colour 
Location and siting 
Maintenance 
Noise control, acoustics 
Planning processes and procedures 
Project management 
Regional planning 
Safety and security 
Space allocation and utilisation 
Supply and disposal systems 
Traffic 
Ventilation and air conditioning 

SPECIFIC TOPICS - types of facilities 
Administration 
Catering 
Education 
Health centres 
Hospitals - Community 

General 
Teaching 

Laboratories (pathology) 
Linen supply 
Nursing - aged 

Pharmacy 

children 
general 
intensive care 
maternity 

Radio-diagnosis and treatment 
Rehabilitation 
Residential 
Staff 
Sterile supply 
Surgery 
Works 
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APPENDIX D 

DOCUMENT RETRIEVAL SERVICES - Abstracts, Bibliographies, Indexes etc. 

D1 Hospital Abstracts, DHSS Library, London 
List of contents and sample entry 

D2 Hospital Literature Index, AHA Library, Chicago 
Instructions and sample entries 

D3 Health Buildings Library Bulletin, DHSS, London 
Sample entries 

D4 Health Buildings Library Bibliography on Design & Evaluation of 
Hospitals, headings & sample page, DHSS, London 

D5 Architectural Periodicals Index, RIBA, London 
Section of alphabetical subject headings and sample entries 

D6 Bibliography on Lighting, Design in Health Service Buildings 
(Heath & Green 1974). Sample entry 

D7 Bibliography on Planning and Design of Outpatient Departments 
(Green & Heath 1976). Sample entry 



D1 HOSPITAL ABSTRACTS, DHSS LIBRARY, London 
List of contents and sample entry 

C()NTENTS 

Hospitals in other countries • 
Planning, desi30 and construction • 

Determining size of hospital and bed 
needs . . . . . 

Construction methods and building 
materials. 

Design of individual general 
hospitals • , 

Engineering ~rvices . . . 
Electrical installations and equip-

ment 
Artificial Ii ghting . . 
Communication systems 
Transport in general • 
Heating • • . . 
Ventilation and air-conditioning 
Insulating against sound and 

tem9Crature • . 
EQuipment, fittings, furniture • 

Beds, cots, etc. • . 
Hardware, bedpans, urine bottles 

Staff generally . . 
Hospital staff, generally 
Staff complements . 
Recruitment .. 
Staff management 
Staff training 
Staff welfare . . • 

Special cl asses of staff . · • 
Administrati,e and clerical staff 
Medical staff 
Nursing staff . 
Other professional and technical 

staff . 
Ancillary staff' . . . 

Organization and administration 
Governing bodies, committees 
Economics of hospital management 
RWU1ing costs . . . . 
Bed occupancy, economic use of 

beds . . . . . 
Appointment systems, waiting lists 
Data processing . . . . 
Organization. and methods, work 

study . . 
Medical records • 

Finance and accounting 
Finance . . 
Hospital accounting 

page 
349 
3S1 

3S1 

3S1 

3Sl 
3S1 

3S1 
351 
352 
3S2 
3S3 
354 

354 
3S4 
354 
355 
356 
356 
356 
356 
356 
356 
357 
357 
357 
358 
358 

365 
365 
365 
367 
367 
367 

368 
368 
369 

370 
370 
372 
372 
373 

Catering, dietetics, kitchens 
Dietetics in the.hospital 
Food service . • • 
Food preservation, storage, etc. 

Laundries and linen service 
Hospital IL-ien and textiles 

Hygiene in the hospital 
Hospital infections 
Prevention :md control. . 
Hygiene in the operating theatro 
Sterilization • • . 
Air hygiene. · 

The patient 
Welfare of the patient 
Voluntary service, voluntary 

workers 
Hospital social work 
The general pract;tioner and his 

patients • 
Hospital care 
Home care, after-care 

Special departments 
Operating suites 
Anaesthesia 
Pharmacy 
Laboratories 
Rehabilitation . . . 
Occupational therapy department 
Departments for special therapy 
Intensive care units . 

Special hospitals and units 
Out-patient. . 
Casualty and accident 
Day hospitals 
Chest. 
Children . . . 
Geriatrics and long-stay 
Cancer . . . 
Neurology and neurosurgery. 
Cardiology . . • • 
Urology 
Surgery 
Maternity 
Dentistry 
Psychiatry . 

Author index • 
Addresses of publications 

DESIGN OF SPECiAL DEPARTMENTS 

See also Abstract No. 897 

iii 

puge 
374 
374 
374 
375 
375 
375 
375 
376 
376 
376 
377 
377 
377 
377 

378 
378 

379 
379 
380 
381 
381 
382 
383 
387 
387 
387 
388 
388 
388 
388 
390 
392 
392 
392 
394 
395 
395 
396 
396 
396 
397 
398 
398 

V 

vi 

E07. i\to:;EL, H. A. von der. Common mistilkes in planning fotcnsh·e care units. 
Hospital Engineering, Lendon, 1977, June, vol. 31, no. 5, pp. I l, 14-16. 

This raper discu~scs the 10 most common mistakes in the design of intensive care 
units (lCUs): (i) creation of an ICU for a speciaity which i;; not otherwise represented 
in the hospital; (ii) incorrect number of intensive care heds; (iii) wrong location; 
(iv) wren~ size; (v) insufti..:icnt floor space; (viJ wrong physical layout of the patient 
area; (vii) wrong physical arrangement of the area around the bed and of the bed 
itself; (viii) im,uffici~nt ekctrical outlets; (ix) use of fluorescent lights; and (x) 
ovcr-inst:umcntation. 
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D2 HOSPITAL LITERATURE INDEX, AHA library, Chicago 
Instructions and sample entries 

SUBJECT SECTION 
Many articles in Hospital Literature Inde.r appear under more 
than one subject heading. Under each subject heading, the 
articles are arranged alphabetically by journal title 
abbreviation. Bibliographic information is given in the 
following order: title, first author (if more than one), journal 
title abbreviation, date of issue, volume number, issue or part 
number, inclusive pagination. For example: 

SUBJECT 
HEADING 

\ AUTHOR 

HOSPITAL CLOSURE 
___..,.....Ho~pital closings, conve -· ns: where do em- JOURNAL 
~ ployees go? Reilly J • et al. Hosp Prog------TITLE 

:i~[~ClE 7'°"il\·l~INCLUSIVE ABBREVIATION 

. DATE OF NUMBER PAGINATION 
ISSUE VOLUME NUMBER 

HOSPITAL DESIGN AND 
CO'.';STRUCTION 

Thi, cld laundr:,•: the rehinh of a foundry [interview) 
Hu•:;<-s J. Am Lsund Dii; 1981 May 15; 
4(,(5J-~-l-5. 2S-3U. 32-3 

TI1e :.rt ar,d the s,ience of OR management. Hinshaw 
JR. Bt•ll Am Coll Sur;i 198 I !-fay:66(5)·6-9 

Planning ho,pi:,,I nursing units for patient care. Chin 
YH. Bull l\Y Acad l\kd 1981 ll.far:57(2):144-8 

s~p;,!ies sys!ems: taking th~ top off ,toragc. Grayson 
H. Health Soc Stn J l9SO Dec 12; 
90(4:23):1~90-I 

Fcod trolley hay and record, storage. Lough AW. 
Hosp Enii 1981 Apr;35(3J:15 

Pc:erhorough thinks ele..:tric. 
Hosp Health Sen- Rev IQSI May;77(5):144-5 

Devolution in a.;:rion: the development of !\fonldands 
Di,tri;:t General Hospital. Kunn C. 
Hosp Health Sen Re• 19&1 !-lay;77(5):137-40 

Using value analysi\ to increase saving•. Horan J.I 
Jr. Hosp Purch Manai:e 1981 Apr:6(4):3-7 

Major addition plus courtyard provided on 
constricted si1e. Hospitals 1981 May 16; 
55( 10):40, 44-5 

Jct: features open plan and step-down units. Carroll 
JJ. llospitals 191)1 Jun 16;55(12):39-40 

Ho•pital warehou,e management can ensure better 
use and service. Kowalski JC. Hospitllls 1981 Jun 
16;55(12):109-12 . 

The story of 'Dear John' and W:tshington·s Sibley 
H01-pital. Lebensohn ZM. Hospitals 1981 May I; 
5~(9):86 

Update in Neuilly: en addition 10 the American 
Hospital in Paris mainiains a celebrated 
intern~tional reputation. Planck R. Inter Des 1981 

. Apr:52(4):264-5 
Primary care nursing: the 'how-10' of transition. 

Perlick N. J :-.eurosurg ::,;urs 1981 Feb; 
13(1):7-11 

:\rchitcct emphasized teaching with university 
hospitars modular design (news) Fr.1nz JL. 
!\Jod He~lth Care 1981 Apr;l l(-1):70-1 

Cicc1:lar patient now highlights fo.:1liry expansion 
pro~r.1m (interview) Breen PC. Same Day Surg 
l%1 Arr;S{~),-19-51 

How to set cp an ellicient ou!patienl recovery room 
(in1erv1ew) Edwards B. Same Day Surg 1981 !\IJ): 
5(5).60-2 

STA~DARDS 
Healrh ca~e technolo_:w standards: medical gas 

systems. LaVecchi:i L!-1. Dimens Health Serv 1981 
Feb;58(2):23-9 

HOSPITAL DRUG OISTRJBlITIO::-; SYSTE:\1Ss1.ee 
MEDICAT!O:-. SYSTE:\JS, HOSPITAL 

HOSPITAL ECO'."\O!\flCS see ECO!'iOMICS, 
HOSPITAL 

HOSPITAL E:\fERGESCY SERVICE see 
E!\ICRGE:\C'lr" SERVICE, HOSPITAL 

HOSPITAL ENGJ:--EERING sec MAI1'TENANCE 
AKD DiGJ::-;EERI:SG, HOSPITAL 

HOSPITAL f.QlJIP:\tE1''T AND Sl'PPLJES see 1 

EQlJIP!\JE!\T A!'.D SUPPLIES, HOSPITAi. 

HOSPITAL FOOD SER\'lCE see FOOD SERVICE, 
HOSPITAL 

HOSP IT AL GROUNDSKEEPING see 
l\lAISTE:'\A~,CE AND ENGINEERING, 
HOSPITAL 

HOSPIT -\L HOllSEKEEPI~G s~ 
HOUSEKEEr1;,;c, HOSPITAL 

HOSPITAL J;'l;fECI'lONS see CROSS 
J!liFECTION 

HOSPITAL LAtJ:'ir>RY SERVICE see LAU:'\DRY 
SERVICE, HOSPITAL 

HOSPIT o\L !\-fAT::-;TT.~JASCT. ,ee MAINTENANCE 
Al',O I:'.'Gl:',;l:ERI:-.G, HOSPITAL 

HOSPITAL l\lATERIAL'i MANAGE!\fl-\,T see 
MATERIALS l\JA1'AGE:'IIE'.',;T, HOSPITAL 

HOSPITAi. !\U:DICAL RECORDS 
DEPART!\IE:\T ~ !\IEDJCAL RECORDS 
O1::J'ARf!\JE:-.T, HOSPITAL 

HOSPITAL '1F.DICAL STAFF see MEDICAL 
STAff, HOSPITAL 
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D 3 

Hfu\LTH BUILDINGS LIBRARY BULLETIN, DHSS, London 
Sample entries 

ET4/64 

ET4/65 

ET4/66 

ET4/67 

El'4/68 

ET4/69 

ET4/70 

ET4/71 

ET4/72 

ET4/73 

HOSPITALS 

McFARLANE, Jean, RICF.ARDS, Kay and WEI.IS, C.J. Hospitals in 
the NHS. London, King's Fund Centre, 1980, 67pp. (Project 
Paper No.OC15} 

Based on working papers of the Royal C~mmission on the NHS. 

WARD, G.H. and WEST, P.A. \:lhat price the London Hospital Plan. 
British Medical Journal, 1981, March 14, vol.282, no.6267, 
pp.922-923-

Hospitals - energy conservation 

MITCHELL, F. Hospital energy management. Health and Social 
Service Journal, 1981, March 20, vol.91,no.4735, p.325. 

Notes from the USA. 

SKroG, V.E. Energy management: developments and trends: 
Part 2. 
p.39. 

Hospital Development, 1981, March/Apr., vol.9,no.2, 

In hospitals. 

Hospitals - equipment, fittings and furniture 

HILL, D.W. and '1/A~SON, B.W. editors. IEE medical electronics 
monographs 13-17. Stevenage, Peter Peregrinus, on behalf of 
the Institution of Electrical Engineers, 1975, 182pp. 

INDUSTRI~L GASES COMMITTEE. Code of practice for supply plant 
and.pipelines distributing gases and vacuum services to medical 
laboratories. Paris, IGC, 1980, [iv],22pp. (IGC Document 
12/80/E) 

INDUSTRIAL GASF..5 COMMITTEE. Code of practice for supply 
equipment and pipelines distributing non-flammable gases and 
vacuum services for medical purposes. Paris, IGC ,. 1976, [iv], 
4lpp. (IGC Document 5/75/E) 

STIEFEL, R.H. and WELKER, P. A computerized system for 
equipmept control and preventive maintenan~e. Medical 
Instrumentation, 1981, Jan./Feb., vol.15, no.l, pp.24-26. 

Of approximately 6000 items of patient-care and laboratory 
equipment at Strong Memorial Hospital, University of 
Rochester Medical Center, USA. 

Hospitals - hy~iene 

Humidifier fever. Buildine; Services, 1981, March, vol.3, no.3, 
pp.35-36. 

CIBS briefing. 

Leigonnaires' disease. 
no.3, p.35. 

CIBS briefing. 

Building Services, 1981, March, vol.3, 



D 4 

D4 HEALTH BUILDINGS LIBRARY, BIBLIOGRAPHY. ON DESIGN AND EVALUATION OF 
HOSPITALS, headings and sample entries. DHSS, London 

SELECTED REFERENCES ON THE DESIGN AND EVALUATION OF HOSPITALS, PARTICULARLY 
WARDS - SEPTEMBER 1981 

Compiled by I Cameron MA ALA 

General - hospitals 

General - wards 

Nos HB61/l - HB61/94 

Nos HB61/95 - HB61/186 

Nos HB61/187 - HB61/200 

Nos HB61/201 - HB61/238 

Single v. multi-bed rooms ... 
Design and its effect on organisation and management 

of nursing care 

HB61/ l 

HB6 l /2 

HB61/3 

HB6 I/ 4 

11861/5 

Gener~l - hospitals 

ALLEN, R.W. and KAROLY!, ~.von Hospital planning handbook. 
New York & London~ Wiley 1976. 242pp. 

AMERICAN ASSOCIATION OF HOSPITAL CONSULTANTS. Functional planning 
of general hospitals, edited by Alden B. Mills. New York 
and Maidenhead, McGraw-Hill, 1969. x, 353pp. 

One of the 4 parts is on patient care facilities. 

AMERICAN HOSPITAL ASSOCIATION. Hospital design check ·11~t. Chicago, 
AHA, 1965. iii, 48pp. 

Set out, _by department, the architectural features found 
in a hospital. It is intended for use in the evaluation 
of a design. 

ARCHITECTS' JOURNAL and MINISTRY OF HEALTH. Hospital planning 
and design guide- London, AJ 1967. [189)pp. 

Includes ward planning. Illustrated by nuITTerous plans 
etc. and has a bibliography. 

Basingstoke DH main development. Building, 1976, Nov.26, vol.231, 
no 6962, pp. 87-94. 

Building dossier on Basir.gstoke Distrct Hospital includes 
plans, photos and a cost analysis. 



DS ARCHITECTURAL PERIODICALS INDEX,RIBA London 
Section of alphabetical subject headings and sample entries 

High b•Jildings: law 
High bu;ldin'.)S: m:amagement 
Historic buildings 
H1stor•c bu,:dingc;: d':?m:Jhik>n 
Historic ouilding-;: f111ance 
Historic buil::!in:;is: law 
His~oric buildings: presa:-vation. restoration 
Historic building,: sociP.tie3. organisat;o:,s 
History 
Holiday home,;; 
Holiday resorts 
~long Kong arch•:ecturn 
Hos;:,itals 
Hospi:als: alterations 3. additions 
Hos;:.htd::;: children 
Hospitals: ch1:dren'!. 

Hospitals: dental departments or units: US: 
Miami Beach (Fla): Mount Sinai Medical 
Center 

H0103 U'lusual clinic and coffee shop take odd 
space: dental clinic at the outpatient 
pavilion of Mount Sinai Medical Center; 
archls Smith Korach Hayi!t Haynie 
Ptnrship. 
Article. plans. photos. 
Hospitals, vol 54, no 10, 1980 May 16, 
pp36-42 

Hospih>ls: GB: Leeds: Saint James 
Hospital: Clinical Sciences Bldg 

H0104 Fit for a hOspilal: Clinical Sciences Building 
for the University ol Leeds; arch•s Bldg 
Design Ptnrship. 
Article, photos. 
Bldg Design. no 100, 1980 Jun 13, pp22-23 

Hospitals: GB: London: Lambeth: Royal 
Waterloo Hospital tor Children & Women 

H0105 Waterloo's Longbrd Castle: the Waterloo 
Hospital, Lambt>th. London; archts Waring 
& Nicholson, 190;1-05. 
Article by Marcus Binney; pholos. 
Country Life, vol 167, no 4323, 1980 Jun 
26, pp1503 

Hospitals: Hunga.-y: Budapest 
H0106 Hospital ol thti Council of the County of 

Pest; archls Las7lo Fodor, and others. 
Article in Hungarian by Janos Scultety; 
plans, secns, photos. 
580 beds. 
English summary, pix-x 
Magyar Epitomuveszet, no 1, 1980, 
pp13-17 

Hospitals: intensi11& therapy units 
'i0107 Intensive care units. 

Article in German by Wolfgang Rohm; 
plans. diagrs. photos, rels. 
English summary, p1061 
Deutsche Bauzeilschrift, vol 28, no 7, 1980 
Jui. pp1061 -1068 

Hospitals: com,alascent 
Hospitals: convalescent: competitions 
Hospitals: dantat departments or units 
Hospitals: intensive therapy units 
Hospitals: interior design 
Hospitals: mental 
Hospitals: military 
Hospitals: out-patients' departments 
Hospitals: wards: planning 
Hostels 
Hostels: for disabled 
Hostels: mountain, ski 
Hostels: nurses· 
Hostels: students': competitions 
Hostels: women 
Hostels: youth 

Hospitals: Netherlands: The Hague: 
Westeinde Ziekenhuis 

HO t 13 Be sick. get better The threatened Rudolf 
Steiner Clinic and the new -Westeinde 
Hospital compared; archts (Steiner Kliniek) 
Jan Buys, (Westeinde Ziekenhuis) 
Wiegerinck (Buro). 
Article in Dutch. plans, photos. 
Steiner Kiiniek has 120 beds; Ziekenhuis, 
593 beds. 
Architect {The Hague), vol 10, no 5, 1979 
May, pp107-112 

Hospitals: Netherlands: The Hague: Rudolf 
Steiner Kliniek 

HO 114 Be sick, gel better The threatened Rudolf 
Steiner Clinic and the new Westeinde 
Hospital compared; archts (Steiner Kliniek) 
Jan Buys, (Westeinde Ziekenhuis) 
Wiegerinck (Buro]. 
Article in Dutch, plans, photos. 
Steiner Kliniek has 120 beds; Ziekenhuis, 
593 beds. 
Architect (The Hague), vol 10, no 5, 1979 
May, pp107-112 

Hospitals: Norway: Forde: Ser.tralsykehuset 
for Sogn- og Fjordane 

H0115 Central Hospital for Sogn and Fjordane 
municipalities in Forde, Norway; archls 
Atelier 4 AIS, project archt Arne Pellersen, 
landscape arch! Arne O Moen. 
Article in Norwegian by Arne O Moen; 
plans, models, photos. 
English summary, p72 
Landskap, no 3, 1980, pp60-61 

Hospitals: out-patients' departments: US: 
Essex (Conn): Shoreline Clinic 

HOi 16 Building types study: 544. The well-being 
of design in the health-care world. 
Shoreline Clinic, Southwinds. Essex, 
Connecticut; archts Payette Assocs Inc. 
Article, plans, photos. 
Arch!/ Record, vot 167, no 5, 1980 May, 
ppl 10-111 
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BIBLIOGRAPHY OF LIGHTING DESIGN IN HEALTH SERVICE BUILDINGS 
(Health & Green 1974). Sample entry 

iLLlf~IINATING 1':NGINEERING ::;ocIETY {NORTH ANEHICA): Lt 
SlTD COMNITTEE ON HOSPITAL LIGHTING 

B 1 

Lighting for Hospitals 

New York 
Uluminating Engiueerine Society {North America) 
1966 
Pamphlet J? µµ 
Adm. Arch. Des. E.lec. Ellf;r. I.llnm. Ml'd. N11r. Pla11. 
,TG 

t:.~.A. 

., 

J 

4 

Interior 
Imperial 
Artificial Light 
Elec .. Light-Emerg. 

-Normal 
Lt Ftgs-Adjust. 

-Fixed 
-Portabl,~ 
-Ceiling 
-Low level 
-Wall 

P.S.A,L.I. 
Color Hendcrin;: 
Flicker 
GLRre 

(l. ·1 Co111111Prcial 
Educational 
General 
Health Care 

6.2 Corridors 
Dental Clinic 
Dining 
Kitchen 
Laboratory 
Nur~ing Unit 
Nur~t~s r Stat. ion 
O.ft'ice:--
Out pat:i.v11Ls 
Ht•ct>pt ion 
Surr;.i c;1 I 
Tr'! ac I Li. 11{'; 

X-Ray 

6.4 Day 
Night 

6 • .5 Examination 
Observation 
Surgery 
Treatment 

7 Cleaning 
:Maintenance 
Safety 

8 North America 
C) Colour in de~dgn 

Pati0nt com.fort 
Start' Comrort 
Staff nt'riciency 
Vlsion 



BIBLIOGRAPHY ON PLANNING AND DESIGN OF OUTPATIENTS' DEPARTMENTS 
(Green & Heath 1976). Sample entry 

SCOTTISH HOME & HEALTH DEPARTJ.1,lENT 

Hospital Planning Note No. 6: Organisation & Design of 
Outpatient Departments 

Edinburgh, H.M.s.o., 1967 

Book, 85 pp 

Summary 

D 7 

This study was undertaken because of dissatisfaction with current 
conditions and accommodation in outpatient departments. Complaint 
was widespread of crowded waiting areas, lack of privacy, tiresome 
movement from one facility to another, patients kept waiting 
for unreasonably long periods and treated impersonally. Information 
was needed on the amount of' accommodation required to meet expected 
loads of work. 

The study team consisted of a doctor, nurse, architect and 
administrator, wit:tJ. an engineer and surveyor available as 
consultants. In the Note, the team recommends designs of a 
consulting/examination room arrived at after a study of full
scale mock-ups. De::H.::riptions and illustrations are given o:f the 
recommended design ror a consulting suite providing from 4 to 8 
standard rooms for a clinic. A layout of an outpatient 
department is shown, designed after analysis ·of' the :frequency of' 
use of' various facilities, A diagram demonstrates the relation
ship of the outpatient department to the main hospital entrance, 
the sharing by the outpatient and accident departments of' the 
short-stay ward and outpatient and other +,reatment- f'acili ties, 
and relationships with other departments of the hospital. 

The Planning Note is in J sections. The first states the 
requirements tho,.1ght to be important, and lists · shortcomings 
observed in the clinics which were surveyed. The second section 
deals with methods and rates of' working in the department, 
leading to recommendations for improved organisation and the 
necessary scale of' accommodation. The third deals with the 
design and layout of' the accommodation, a.nd requirements for 
engineering services. Detailed in:formation is grouped in the 
Appendices. ~ 

The following plans are given in the text:-
1 The standard combined consulting/examination room. 
2 The consulting suite. 
J Outpatient theatre and endoscopy rooms. 
4 Short-stay ward. 
5 An outpatient department. 
6 Clinibs at Gartnavel District General Hospital 
7 Proposed outpatient, accident, X-ray etc. departments 

at Falkirk Royal Infirmary. 
(8) Relationships between departments. 



APPENDIX E 

EVALUATION QUESTIONNAIRES, CHECK LISTS AND RESULTS 

El Draft check list of data relevant to user satisfaction, 
Building Research Station, Watford, 1962 

E2 Evaluation check list for Vale of Leven Hospital 
Design in Use Study, Scottish Home & Health Department, 
Edinburgh, 1963 

E3 Hospital evaluation check list, South Western Regional Hospital 
Board, Bristol, 1967 

E 

E4 Evaluation topics suggested for Greenwich Hospital, London, by 
Dept. of Health & Social Security,Hospital Design Unit Staff, 1969 

ES Comparison of features used in four evaluation studies of Hospital 
Wards, Departments and Rooms, 1971 to 1978 

.E6 H~spital design in use survey questionnaire (for three hospital 
surveys by Green 1978/79) 

E7 Description of ward (proforma used by Green in NSW teaching and 
country hospital ward design surveys, 1979/80) 

E8 Questionnaires used in teaching hospital ward design survey 

1. Staff questionnaire (part 1) 
2. Patient questionnaire (part 1) 
3. Staff & patient questions on importance and adequacy of 

25 specified design features 

E9 Questionnaires used in country hospital ward design survey 

1. Staff questionnaire 
2. Patient questionnaire 

El0 Teaching bospital ward evaluation. 
Respondents ratings for importance and adequacy compared 

1. Patients' and staff ratings for importance 
2. Patients' ratings for importance and adequacy 
3. Staff ratings for importance and adequacy 

Ell Country hospital ward evaluation. 
Staff ratings for adequacy in new and old wards 

E12 Survey of medical, nursing and administrative policies affecting 
ward design 

1. Proforma for respondent particulars 
2. Interview check lists 
3. Options on operational and design policy (questionnaire) .. . . 

E13 Survey on furniture aids for disabled children (excerpts from 
survey questionnaire) 

E14 Evaluation of selected furniture aids 
Examples of proformas used in tests 



El DRAFT CHECKLIST OF DATA RELEVANT TO USER SATISFACTION, 
Building Research Station, Watford, 1962 

A) General particulars on the building 

1. Identifying details 
dates, owner, location etc. 

2. Purpose of building 

3. Departments included 
define purpose of each 

4. List of rooms included 
define purpose of each 

5. Details of any changes since completion 
of building 

6. Details of building occupants 

7. Details of other building users 

8. Floor areas allocated to each user group 

9. Local climatic conditions 

10. Constructional details 

11. Outstanding features of design 

12. Special engineering or equipment features 
likely to affect users 

B) Experience and views of building occupants 

13. In relation to location, orientation, 
appearance 

14. Space allocation, siting, layout 

15. Heating - day/night, winter/swmner 

16. Ventilation - control, rate of air change etc. 

17. Hot water supply - temperature, control etc. 

18. Daylighting and sun control 

19. Artificial lighting 

20. Sound transmission and acoustics 

21. Electrical supply 

22. Sanitary facilities 

23. Lifts 

24. Refuse disposal 

25. Catering facilities and equipment ., 
26. Laundry tacilities 

27. Special purpose accommodation 

E 1.1 



28. Walls and partitions 

29. Ceilings 

30. Floors 

31. Stairs 

32. Doors 

33. Windows 

34. Communication systems, safety services 

35. Entrances 

36. External works and equipment 

37. Cleaning 

38. Costs 

The above list exemplifies the problem of duality in building appraisals, 

ie to describe precisely the building enviromnent which is being 

evaluated, and to relate this description to users' perceptions of the 

environment. The emphasis in that section of the above list concerned 

with users' views was almost exclusively related to building and design 

elements rather than to the concepts users use to describe their environ

ment. These concepts were however included in some of the detailed 

headings. Under 'daylighting and sunlighting', for example,were listed: 

general effectiveness in relation to task or other requirement 

intensity of lighting 

glare 

) 
) at different seasons and 
) different times of day 

overheating ) 

method of control (blinds, curtains, canopies, special glass etc.) 

Under 'windows' the sub-hea~ings were mainly concerned with hardware: 

general acceptability of type (materials, methods of 

opening, security, safety, appearance) 

positions 

dimensions (overall size, height of head/cill, pane size) 

window fittings 

blinds and curtai~s - fixing methods 



E 2 

E2 EVALUATION CHECK LIST, Vale of Leven Hospital, Design in Use Study 
Scottish Home & Health Department, Edinburgh, 1963 

1. function - intended/as operated 

2. departments served/included 

3. accommodation - list rooms 

4. workload - occupancy, maximum and minimum loads 

5. equipment - related to uses 

6. staffing - types, numbers, hours 

7. communications - links to other departments 

8. control - who directs operations 

9. monitoring - means of control/feedback 

10. procedures within department - movement, 
sequence of activities 

11. other departments serving this department - list 

12. source of supply services 

13, frequency of service 

14. method of ordering supplies 

15. means of delivery 

16. usage of service 

17. other points 

This checklist, by comparison with some of the general ones referred to 

in the previous section, had a strong bias towards work study, traffic 

and supplies, with barely anything relating to building, environment or 

user satisfaction. 

> 



E3 HOSPITAL EVALUATION CHECK LIST, South Western Regional Hospital 
Board, Bristol, 1967 

An example of a systematically arranged evaluation check~ist by the 

E 3 

South Western Regional Hospital Board (quoted in Baynes et al 1969). The 

evaluation check list was split into four sections corresponding to levels: 

1. hospital site 

2. main hospital buildings 

3. hospital departments 

4. rooms and spaces 

Each section followed a similar sequence of headings. For departments 

the headings were: 

1. location 

2. entrances and exits 

3. area 

4. layout 

5. environment and engineering services 

6. fire fighting and protection 

Section 4 above, for example, was then further sub-divided: 

4.1 arrangement of rooms 

4.2 traffic flow 
patients - walking 

stretcher 
staff 
visitors 
supplies 
disposal 

4.3 flexibility and growth 

4.4 simplicity of plan form 

4.5 compactness 

4.6 character 

The list was intended to be used for evaluation based on observation; 

no mention was made of users' opinions or attitudes. 



E 4.1 

E4 EVALUATION TOPICS SUGGESTED FOR GREENWICH HOSPITAL, London, 
by DHSS Hospital Design Unit Staff, 1969 · 

After completion of the first phase of construction of Greenwich District 

Hospital in 1969 an evaluation program was discussed in detail . 

. A list of specific evaluation topics was compiled as a result of a 

questionnaire survey of DHSS architectural, engineering,quantity survey

ing, nursing, medical and administrative staff. The topics were divided 

into the following broad categories: 

1. Planning process - briefing 
commissioning 
production management 

2. Whole hospital planning and design - layout, shape 

3. Construction design,especially interstitial space 

4. Finishes generally 

5. Engineering services 

6. Nursing units (wards) 

7. Maternity units 

8. Departments - entrances 
outpatients 
pharmacy 
medical records etc. 

9. Traffic and communications,especially escalators 
and hoists 

10. Supplies system,especially supplies delivery system 

11. Equipment and furniture 

12. Environment 

13. Safety 

14. Economics 

The 'hospital as a whole' was subdivided into the following specific 

topics for study: 

1. Utilisation of building flexibility, in planning 
and in use. 

2. Local inhabitants' attitudes to the new hospital.· 

3. Adequacy of provision of toilet facilities for 
patients, staff, visitors, public. 

4. Degree to which intended policies were being 
followed. 



5. Causes of accidents/injuries to staff and patients. 

6. Adequacy of maintenance. 

7. Causes of deterioration or damage, 

8. Use of space and equipment. 

9. Relation of department size to workload. 

10. Space needs for particular activities. 

11. Problems of nursing administration. 

12. Use of standard construction components. 

13. Benefits of 'open space' planning with long space 
beams and few vertical shafts. 

14. Benefits of external walkways for window cleaning, 
and •external sunblinds for thermal control. 

15. Floor finishes - maintenance, cleaning, appearance, 
slipperiness, noise control. 

16. Wall and ceiling finishes - durability, appearance 
noise control. 

17. Fittings~ maintainence, damage, appearance 

18. Engineering - access, reliability, costs in use, 
adaptability. 

Evaluation topics in 'wards' were listed as follows: 

1. bed spacing in single and multi..,bed rooms 

2. effectiveness of housekeeping system 

3. nursing supervision,especially the call system 
in relation to staffing 

4. bed occupancy 

5. level of care assessment 

6. staff allocation 

7. use of treatment room 

8. space needs for particular activities 

9. use of shared rooms eg seminar room 

10. progressive patient care - movement of patients 

11. use of day spaces - especially day space in five 
bed rooms compared with large day space at end 
of ward 

12. admission procedures and location of patients' 
records - in maternity wards. 

E 4.2 

(The above lists are based on 'Evaluation of Greenwich - Proposed Program' 
and 'list of suggested methods and topics' (Green 1969,5 Dec,typescript). 
The lists were used as the basis for planning the three hospital evalua
tion undertaken in 1978/79 and reported in chapter 9.) 
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ES COMPARISON OF FEATURES USED.IN FOUR EVALUATION SWDIES OF 
HOSPITAL WARDS, DEPARTMENTS & ROOMS 

RONCO (1971) 
(patients' rooms)* 

space 

convenience 

quietness 

cleanliness 
temperature 

efficiency 
ventilation 

cheerfulness 

tidiness 
lighting 

day 
artificial 

maintenance 
attractiveness 

comfort 

smell 

colour 

privacy 

adaptability 

safety 

security 

SEARS & AULD (1976) 
(wards)+ 

spaciousness/ 
storage 

convenience/ 
movement 

noise/disturbance 

cleanliness 
temp. control 

layout/shape 
vent. control 

brightness/ 
stimulation 

natural light 
artificial light 
flooring/maint. 
freshness 

comfort 

stuffiness/smell 

colour 

NOBLE & DIXON (1977) 
(wards)+ 

space 

convenience/ 
walking 

noise/disturbance 

cleanliness 

cheerfulness 

tidiness 

GREEN (1978) 
(hosp. depts & room) 

SPACIOUSNESS 

CONVENIENCE 

QUIETNESS 
CLEANLINESS 
TEMPERATURE 

VENTILATION 
STIMULATION 

TIDINESS 

DAYLIGHT 
ARTIFICIAL LIGHT 

maint./reliabi li ty SURFACE FINISHES 
appearance/ (stimulation) 

attractiveness 

comfort (temperature) 

(ventilation) 

colourful 

special treatments/ privacy - toilets 
conversation/ talking 

COLOUR. 
PRIVACY 

screening 

patient attract 
nurse attention 

observation,layout 

simplicity 
things to do 
social atmosphere 

toilet facilities 

view out 

examin, 

flexibility 

safety 

security 

contact with 
nurses 

ADAPTABILITY 
SAFETY 

SECURITY 

(supervision) 

access to toilets (convenience) 

finding the way FINDING WAY 
supervision 

simplicity in use 

interest 
friendliness/ 

sociability 

toilet facilities 

SUPERVISION 
RELIABILITY 
(stimulation) 

HOMELINESS 
SOCIABILITY 
(convenience) 
VIEW 

*words are adapted from semantic differentials selected by respondents 
in survey to determine words which best described patients' rooms 

+words are adapted from terms used in Likert scales, semantic 
differentials and interview questions 



E6 HOSPITAL DSSI GiJ IU US2 
SU3.VEY ').UESTIOiH!AI?..E 

1 • HOSPITAL/ facility 

2. DEPARTHENT/ unit 

floor le-.rel 

3. ROOH/spacc 

office 
use 

HOSP 
Dept 
Room 
Eqpt 

size 

size 

zone 

size 

date 
time 
weather 
place 

internal/external, 

decor 

. 4. EQUIPI·IENT/ furniture 

periphery/court, outlook 

height 

type/finish 

5. Like LEAST about design of; 

HOSPITAL DEPARTi-i~NT ROOI,I 

6. Like IaiOST ·about design of: 

HOSPITAL DEPART:·IlliiT ROOH 

7. GEH8RAL COILEIJTS about the hospital desicn: 

8. RESPOND~NT DETAILS H / F S / P / 0 age gp. 

Type STAFF: med / nur / admin / tech / dam / wks / 

snr /mid/ jnr 

_ layout 

layout 

built 

layout 

lights 

EQUIPH3:NT 

EQJIP~·IENT 

occup. 

MO. 
RESP 

PATI:C:NT: ward /consult / emer / diag / reha h / 

med / sur / ger / psy / p~ed /mat/ 
arab /chair/ bed/ aid short/ long stay 

0'11Hii.:R: visit / escort / local / 

Experience Ti:IIS HOSPI'.:AL: what 

where 

OTHER HOSPITALS: which 

Edu~:ition: subject 

Domicile: no·w 

Interests: 

what 

stage 

originally 

how long 

when 

when 

old/ new 

completed 
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9. D~PART~:;Ei!T/uni t you are/were in --------
ROOT../ space occupied --------------
EQUIP i-13 NT/furniture most used 

10.For the whole HOSPITAL (outside and inside), and for the :Q3P.a.RTi:-iEliT, ROO~-i. and 
EQUI?~-:3i'IT nominated, rate each F7....Ji.TURE listed below by putting a number in the 
colw:ins provided thus:- 4 = very adequate 

3 = adequate 
2 = don't lmou or not applicable 
1 = inadequate 

·O = very inadequate 

11.RING the marks for the TWO HOST Ii-IPORTANT FEATURES in each column 

HOSPIT.!\.L DEP.A.RTI:fE:HT 
FF,ATURE out in -1 ~ -..J_/ 

.a finding the .way 

b stimulation 

C cleanliness 

d colour 
. - -------- --- - ---··- --- __ _. ____ ---·- --· - .. -- -··· -

e homeliness 

f tidiness --g adaptability 

h convenience 
------------ ··-

i quietness 

j reliability 

k safety 

1 security 
-· ·-·-· ----- ~ ···--- ·-· ----··----- --------------- ----
m artifidal light 

n daylight 

0 privacy 

p sociability - - --- -----------
q sp3.ciousness 

r supervision 

s surface finish 

t temperature 
-- -- --- ------- ----- -- -·- ---- ---·--- ------- ------ --··---· -- - ----------

u ventilation 

V vim-r 
_'.!~ - - - ~- -

l1 other •. . ... . . . . 
X ... . . . . . ... 

'--:1:;- ,v -.v 
TOTAL - -
percenb.ge - -----
most 
imporbnt E3 E3 B 

ROOH 

,/ 

- -~---- .. -------

---- --

--

---·--

~ - -

.... ,,. 

EQUIP:·IZI-TT 

,'/ 

--------

"I/ 

-..., ., 

B 
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E7 DESCRIPTION OF WARD 

To be completed by 'observer' (NAME please) Date 

HOSPITAL(name) (location) 1. 

2. 

3. 

---------------- --------

4. 

WARD(name/number, floor) (spe<::ialty) ______ _ 

LAYOUT type (tick relevant boxes):-

open ward O subdivided into bays O separate bedn:x)ms [J 
single corridor D double corridor [7 other f7 (describe) ____ _ 

BEDS, number in ward unit:- total(available) (occupied) ---- -------
in single rooms 

in 2 bed rooms/bays 

in 3-4 bed rooms/bays 

in 5-6 bed rooms/bays 

in larger rooms/bays 

5. OBSERVATION: number of patients' heads clearly visible fran:-

nurses' station (sitting)____ (standing) __ _ 

walking along corridor/aisle ----
standing in.entrances of rooms/bays ----

6. CALL SYSTEM type:- none ! '. buzzer !~ talk one way n talk 2 ways [ ; 
L--.J '---__; '---I -

7. NURSES' STATION, location: - ward entrance r I centre of ward r·7 
other (please describe) ----------~-----

8. 

9. 

r--·-----, 
enclosure :- open ' · glazed in . i 

~J ___, 
separate roan 

TOILE'IS, location:- ensui te == across corridor ii end of ward L_, 
if ensui te: off corridor D between bedrooms I i on external wall [ 

Is there a TREATMENT/PROCEDURE room? ------
If yes, where? ----------------------------
and is it used for: 

all procedures on patients LJ some procedures on patients C 
all procedures on patients Cother than single room patients) C 
only for difficult/unpleasant procedures C 

10. Is there a DAY/TV ROOM? ______ If so, where? ___________ _ 

11. Type of FLOOR finishes: corridor/aisle-______ bedroorns/bays ___ _ 

12. VIEW: how :rreny patients in bed can see:- the nurses station ---
the sky___ other buildings etc. nearby __ _ 

people outside ---
13. Form of PRIVACY SCREENING between beds: -------------
14. Type of BED ________ _: ____ BEIHEAD LIGHr ________ _ 

15. 

16. 

WARDROBE __________ BEDSIDE I.OCKER 

NURSlNG METHOIB usually adopted:- 9,ay night day 

job assignment LJ · 0 - · patient assignment 

NURSlliG STAFF on duty (give number of senior and junio1,) 

mrning shift l . s. afternoon shift [7 s. night shift 

n J. n j. 

r-: 
I ' L...-1 

n 

[ 



E 8.1 

. STAFF QUESTIONNAIRE ON WA,."m DESIGN 

A. What HOSPITAL are you in? 

s. What WARD(s) are you working in nCM? 

c. What SPECIALTY(ies)? 

D. Your OCCUPATION: medical D nursing D other D · (specify) 

E. GM.DE/position 

F. Your AGE? SEX? MARITAL STAWS? 

G. Hoo long have you worked at this hospital? -----
in what position(s)? -----~-----,-----------------
j n what departments/wards? -----------------------

H. Wt1at other ho:,pitals have you worked in? -------------------

I. J.n what departrnent(s)/ward(s)? ---------------------

J. l.n ~-,hat type of wa..."'d( s)? ( tick one or m'.)re). 

oper1 'Nightingale' D r.;ubdi vided/bays D 
other (specif-y) ----

separate roorns D 

K. What DESIGN FEA1URES do you ].ike most about the ward you are working :in new? 

L. What DESIGN FEATUPES do you like least a..,hout the ward you are working in now? 

(. 

M. What 'IYPE OF WARD DESIGN would you most like to work in e.g. open, subdivided'. 

N. Why? 

0. What do you think is the ideal number of beds in an acute adult ward unit? 

C. /ir,":,' .)ther COM1'IENI'S on ward design? (There is more space on the back page) 



2 PATIENT (and VISITOR) QUESTIONNAIRE ON WARD DESIGN 

VISITORS are invited to answer all questions except O, P & Q 
Optional questions are marked* 

A. What HOSPITAL are you in? (Name please) 

E 8.2 

B. What WARD are you in now? (Name/number) 

c. What SPECIALTY? (medical, surgical etc.) ---------------------
D :', What room/bed do you occupy? (number) 

E. Hew ro.any beds in your room/bay? 

F.:': What is your OCCUPATION? ---------------------
G.··· What level of EDUCATION have you attained? (tick relevar1t box) 

secondary D technical O university or professional 0 
H.:': vlhat SUBURB/district do you live in? 

I. 1= ¼1hat is your AGF.? ____ SEX? ____ MARITAL STATUS? ___ _ 

J. 1= Your COUNTRY of birth? ______ Hew long in AUSTRALIA? ___ yrs. 

K. How many days have you been in this ward: as a patient? ----
as a visitor? ----

L. Hew ma.I1y times have you been an inpatient previously: in this hospital? 

N. 

0. 

in other hospitals? __ 

\-Jhj eh other hosp i ta 1( s ) ? --------------------------
T n what type ( s) of war•d? open ward O subdivided/bays D separate rooms I 
(ti~~ one or more) 

Are. you able to get out of bed: no 0 with help 0 unaided? D 
P. HOt-i 1rany other patients can you see clec:3.rly while lying in bed? 

Q. Wnat view of the 8utside can you see while lying in bed? ---------
R. What DESIGN FEATURES do you like most about the ward you are in na-1? 

S. What DESIGN FEATURES do you like least about the ward you are in nCM? 

T. What 'IYPE OF WARD DESIGN would you most like to be in, eg open, subdivided? 

U. Why? 

• V. \-Jhat do you thirJ< is the ideal number of beds in a patient bedroom/space? 

W. Why? 

X. My other COi"IMENTS on ward design? (There is more space on the back page). 



;S.3 WRITE 4 
3 
1 

for very important/very adequate 
for important/adequate 
for uniJrportant/inadequate 

E 8.3 

If UNCERTAIN,or question not 
applicable,please WRITE 2 

0 for very unimportant/very inadequate Add COMMENTS if you wish 

FFATURES 
IMPORTANCE in ideal·waro. /illEQUACY ID your wa..Y'C 

rating comment lratmg corrrnent 
-

PRIVACY for patients : 

a personal space/territory 

b personal belongings 

C treatments/examinations 

d using bed pa.11/ urinal 

e using we/shower 

f washing/being washed 

g dressing/undre:c;sing 

h talking with visitors 
-

i watdung TV ... 
liste.1ing to radio/tapes 

.. 
J 

k undistcrbed sleep/rest 

1 being a1one 

SUPERVISION of patients : 

IT', nurses able to 
see oatients 

n nurses able to 
hear natien t-s 

0 nurses able to l 
' he1n ea~h ot-hoYl 

p nurses able tc move around 
ward easily 

q patients able to attract 
I a tt~1tion nurses 

r patients able to su:mrron 
nurse by call system 

s patients able to talk with 
nurse by call systern 

t patients able to help each 
other ; 

CONVENIENCE for ])atients: 
-·-----· -t--

I ;• 
u use of call system f i 

I 

V access to lock.er I 
I 

w access to wardrobe 

• X access to we/shower I 
., 

y access to day/TV room -



r ,- A ff Q L! f. ST I OJf-U~ I d E. C N iJ .!\ 'r J :1 ~~ ::; I G N 
~ 

A, What HOSPITAL are you in? (na~e olrase) 

E 9.1 

9, 

c. 

What WARD(S) do you work in? (na~e and type) 

What i~ ·your PROFESSION/OCCUPATION? 

o. 
E. 

medical nursing 

What is your GRADE/POSITION? 

Your AGE?______ SEX? 

EDUCATION F. 
Secondary technical 

G, Haw 1 on g h ~ v e y o u war k e d i n t h i s hos p i ta 1 ? 

in what position(i)? 

in what departments/~ards? 

H. What other hospitals have you worked in? 

other 
(specify) 

COUNTHY 
OF BIRTH? 

professional/ 
university 

in what capacity? -------------------------
in what departments/wards? ----------------------in what TYPE of wards? (tick 

open 'Nightingale' 

separate rooms 

one or more) 

subdiv~ded into bays 

other (specify) 

I, What do you 1 i k a r~ 0 ST a b o ,~ t the DES I C r~ of the ward you are in n a 1.1 ': 

Why? 

J. What do you like LEAST about the DESICN of the ward you are in no~ 

Why? 

K. Describe the type of ward you would most like to work in? 

Why? 

L. How many beds de.; you U1ink is ideal for a typical general 1.i1ard 

20 or less 21-25 26-30 

31-35 36 or more 

M. How many i::,9ds do you think is id,:ial for a typical multi-bedded 
patients room? (tick one) 

2 J 4 5 6 7 to 9 

10 to 14 15 to 20 20 to 30 



E 9.2 

staff questionnaire (contd) 

-~ ~t.."rH FEATURE LISTED BELOW IN THE WARD YOU ARE IN NOW? '.OW GG(E.i l.... 11 ~ 

rJeasa tick one column. 
. 

rRIVArY for patients . ~ - personal seclusion 

personal space 

storage of belongings 

conversation 

clinical examinations 

using bed pan/urinal 

using toilet facilities 

dressing/undressing 

radio/tv 

undisturbed sleep/rest 

IJPERVISION of patients 

nursing station location 

observation 

audibility 

co-operation 

in emergency 

accessibility 

call system 

ONVEN IENCE for patients 

layout 

spaciousness 

storage 

toilets 

Add comments if you wish. 

I VERY I GOOD POOR 
GOOD _ 

I 
I-

I 

VCHY 
POUR 

' 

COMf~E N1 

-

lease say which THREE of the features listed above you think are the 

OST IMPORTANT in an ideal ward design - and why? 
1 • 

2. 

3. 

·-

lny OTHER comu:rns en WARD DESIGN? (There is mere space on the back p. 



,2 PATIENT QUESTIONNAIRE ON lJARO DESIGN 

A. What HOSPITl~l are you in? (name please)? 

B. What Wt\RD are you in now? (name or number) 

c. What ROOM or BED do you occupy? (number) 

D. How many BEDS in your room or bay? 

E. What is your OCCUPATION/PROFESSION? 

F. What level of EDUCATION have you reached? 

secondary technical 

G. lJhat is your AGE GROUP? 

under 20 21-35 

51-65 65+ 

H. What is your SEX? 

E 9.3 

university/ 
professiona_l_ 

36-50 

I. Your COUNTRY 

J. What is your 

OF BIRTH? 

'PATIENT CLASSIFICATION' ? 

How long in AUSTRALIA? 

(tick one) 

Hospital Private Workers Comp. 

Third Party __ Repat. --
K. How long have you been in this ward? 

L. How many times have you been an inpatient in this hospital? 

in which ward(s) 

M. How many times have you been an inpatient in other hospitals?_ 

which hospitals? 

N. What type(s} of ward were you in before? (tick one or more) 

open ward (Nightingale) __ 

subdivided into bays __ 

separate rooms_ 

other type (describe) 

o. Which type of ward did you prefer? 

P. Why? 

Q. Are you able to get out of bed? 

No with help 

R. How many patients' beds can you see from your bed? 

s. What outside view can you see when lying in bed? 

T. Have you been given medication to make you sleep? 

how often? 

unaided 

Yes/ No 



Patient questionnaire (contd) 

What do you like MOST about the DESIGN of the ward you are in? 

Why? 

What do you like LEAST about the DESIGN of the ward you are in? 

Why? 

What type of WARD DESIGN do you think is IDEAL? Why? 

e.g. number of beds in rooms 
open/subdivided bays/separate rooms 
location of toilet facilities 
type of nurse call system 

E 9.4 

.. Do you feel that the design of this ward gives you sufficient PRIVACY? 

Yes/ No 

If 'no 1 in what way could it be improved? 

~Do you feel that the design of this ward allows good SUPERVISION of 

patients by staff? Yes/ No 

If 'no' please say how you think it could be improved. 

;, Do you feel that the design of the ward is CONVENIENT for patients? 

Yes/ No 

If 'no' please say how it could be improved. 

If 'yes' what are the things you like about it? 

~ Do you feel that the design of this ward is sufficiently COMFORTABLE 

for patients? Yes/ No 

If 'no' please say how it could be improved. 

If 'yes' what are the things you like about it? 



Patient questionnaire (contd) 

PLEASE TICK (v') THREE OF THE FEATURES LISTED BELOW WHICH 

VDU THINK WOULD BE THE MOST IMPORTANT IN AN IDEAL WARD~ 

1. personal seclusion from other patients 

2. adequate storage space for belongings __ 

3. privacy when being examined by doctors/nurses 

4. conversations with visitors not being overheard 

5. easy access to toilets and washing facilities 

6. undisturbed sleep/quietness at night __ 

7. not being overlooked when dressing/undressing 

B. nurses able to see patients easily __ 

9. nurses able to .hear patients call out 

10. nurse call system easy to use 

11. able to talk to nurse on call system 

12. sufficient space around beds 

13. opportunity to converse with other patients 

14. a good view of the outside 

THANK YOU FOR YOUR HELP IN COMPLETING THE QUESTIONNAIRE 

E 9.5 
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ElO TEACHING HOSPITAL WARD EVALUATION 

Patients & staff percentage ratings for importance in bo.th ward types 

feature 
group* 

s 
s 
s 
p 

s 
C 

p 

s 
C 

p 

p 

s 
p 

p 

C 

p 

p 

p 

s 
C 

C 

s 
p 

p 

p 

features in order of 
importance for patients 

patients able to attract nurse 

patients able to call nurse 

nurse able to move easily 

undisturbed sleep/rest 

nurse hear patients 

use of call system 

treatments/examinations 

nurse able to see patients 

access to toilets 

personal belongings 

using toilet 

nurses help each other 

using bed pan 

washing 

locker access 

dressing 

visitors talking 

personal space 

patients help each other 

access to day room 

access to wardrobe 

patients talk to nurse 

listening to radio 

being alone 

watching TV 

'"Key to symbols 

S = supervision 
P = privacy 
C :.: convenience 

importance rating% 
patients(p) staff(s) difference(p-s) 

95 92 3 

95 

94 

92 

90 

90 

87 

87 

87 

86 

84 

83 

82 

82 

81 

75 

74 

73 

68 

64 

61 

57 

46 

46 

38 

88 

93 

95 

93 

87 

84 

97 

87 

79 

90 

94 

90 

87 

89 

85 

77 

87 

68 

74 

68 

48 

53 

66 

56 

7 

1 

-3 

-3 

3 

3 

-10 

0 

7 

-6 

-11 

-8 

-5 

-8 

-10 

-3 

-14 

0 

-10 

-7 

9 

-7 

-20 

-18 
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Patients' percentage ratings for importance and adequacy 

new wards old wards 
features importance adequacy difference importance adequacy difference 

(i) (a) (i-a) (i) (a) (i-a) 

Privacy 72.8(mean) 64.2 7.9 69.0 · 63.3 5.7 

space 75 66 9 70 78 8 

belongings 71 72 -1 81 66 15 

treatment 87 79 8 86 87 -1 

bed pan 84 68 16 80 75 5 

toilet 84 68 16 83 64 19 

washing 84 66 18 77 78 -1 

dressing 77 66 11 72 69 3 

visitors 71 68 3 77 75 2 

TV 43 57 -14 33 48 -15 

radio 56 47 9 36 47 -11 

sleep 90 68 22 94 69 25 

alone 52 54 2 40 40 0 

Supervision 84.8(mean) 68.6 16.1 84.5 66.8 17.8 

see 82 65 17 91 56 35 

hear 88 68 20 92 73 19 

n.help 96 74 22 89 88 1 

move 96 74 22 92 88 4 

attention 94 84 10 95 70 25 

call 94 81 14 95 72 23 

talk 59 · 38 21 55 20 35 

p.help 69 65 4 67 67 0 

Convenience 79.6(mean) 73.2 6.2 73.2 63.0 10.2 

call 86 83 3 94 63 31 

locker 84 70 14 78 83 -5 

wardrobe 70 76 -6 52 42 10 

toilet 92 73 19 81 72 9 

day 66 64 2 61 55 6 



E 10.3 

Staff percentage ratings for importance and adequacy 

new wards old wards 
features importance adequacy difference important ad~quacy difference 

(i) . (a) (i-a) (i) (a) (i-a) 

Privacy 81.8 62 .4 19.4 (mean) 77.4 60.1 17.3 

space 87 65 22 87 57 30 

belongings 78 65 13 80 68 22 

treatment 98 69 29 86 64 22 

bed pan 88 65 23 91 66 25 

toilet 92 67 25 88 60 17 

washing 87 65 22 86 69 17 

dressing 82 71 11 88 71 17 

visitors 78 63 15 76 67 9 

TV 64 68 -4 47 60 '.""13 

radio 62 51 11 44 63 -19 

sleep 98 47 51 92 . 49 43 

alone 68 53 15 64 27 37 

Supervision 74.6 36.75 37.9 83.0 69.0 14 .0 

see 99 15 84 95 80 15 

hear 94 33 61 92 80 12 

n.help 94 57 37 93 80 13 

move 94 so 44 92 78 14 

attention 90 37 53 93 76 17 

call 90 74 16 86 71 15 

talk 47 24 23 48 19 29 

p.help 70 49 21 65 68 -3 

Convenience 83.6 70.6 13.0 77.6 54.2 23.4 

call 89 78 11 84 72 12 

locker 90 70 20 87 79 8 

wardrobe 72 63 9 63 32 31 

toilet 88 70 18 86 49 37 

day 79 72 7 68 39 29 
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Ell COUNTRY HOSPITAL WARD EVALUA.TION 

Staff percentage adequacy ratings in new and old wards 

percentage adequacy 
ratings difference 

features new wards old wards new-old 

privacy 53.5 28.0 (mean) 25.5 

clinical examination 69 29 40 

conversation 62 44 18 

using toilets 62 23 39 

dressing/undressing 62 29 33 

using bed pan 60 35 25 

personal seclusion 58 25 33 

personal space 58 29 29 

for radio/TV 56 19 37 

storage of belongings 53 35 18 

undisturbed sleep 49 12 37 

supervision 47.6 34.9 12.7 

call system 69 25 44 

cooperation 67 52 15 

accessibility 62 44 18 

audibility 58 40 18 

in emergency 56 29 27 

n.station location 47 23 24 

observation 42 31 11 

convenience 61.2 24.5 36.7 

layout 67 31 36 

spaciousness 64 29 35 

storage 58 21 37 

toilets 56 17 39 
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E12 SURVEY OF MEDICAL, NURSING and ADMINISTRATIVE POLICIES AFFECTING WARD DESIGN 

1. HOSPITAL 

2. Date of interview 3. Interviewer 

1. RESPONDENT PARTICULARS 

Obtain before interview 

4. Title (Dr./Professor etc.) 

5. Name 

6. Role/position (occupation/status) 

7. Length and type(s) of experience at this hospital 

administrative 

clinical 

planning 

research 

teaching 

ether 

Obtain after interview 

8. Previous hospital experience in Australia 
(hospitals, role, length of experience) 

9. Previous experience overseas 
(country, hospitals, roles, length of experience) 

10. Details of any planning experience 
(roles, projects, courses attended) 

11. Principal professional qualifications 

12. Age group (-i-29, 30-44, 45+)? 
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SURVEY OF POLICIES AFFECTING WARD DESIGN (contd) 

2. INTERVIEW CHECK LISTS 

Policies in this hospital affecting wards 

a) medical 

b) nursing 

c) administrative 

I 

Policy variations due to types of ward - what? why? effects? 

a) old/open Nightingale 

b) upgraded/subdivided bays 

c) modern/separate rooms, 

d) other 

Factors influencing design preference 

a) efficiency - use of staff, time, energy, cost 

b) adaptability - nursing methods, workload, bed grouping 

c) supervision - patients, staff, visitors 

d) privacy - visual, auditory, smell 

e) convenience - access to toilets, movement 

f) comfort - thermal, ventilation, visual, noise 

g) safety - falls, lifting, fire, infection 

h) security - drugs, records, valuables 

Factors affecting _requirements: 

a) hospital type - teaching, rural, public/private 

b) ward type - general/special, male/female/mixed 

c) nursing methods - job/patient assignment, team, primary care 

d) teaching methods - medical, nursing, other 

e) specialty - medical, surgical, obstetric, isolation, intensive 

f) dependency - high, intermediate, low 

g) age grouping - children, adolescents, adults, aged, terminal 

h) activities - clinical, administrative, domestic, amenity 

i) design - layout, construction, services, finishes, equipment 

j) environment - climate, surroundings 



Trends affecting methods of patient care 

past 

present 

future - short term/long term 

a) political - federal, state, local 

b) social, cultural 

c) education, training 

d) economic, insurance 

e) living standard, affluence/poverty 

f) clinical developments 

9) consumer involvement/knowledge/rights 

h) technology, computers 

i) employment, unions 

j) administrative, organisational 

k) other? 

Good examples of ward designs elsewhere 

in Sydney 
a) 

N~ 

b) Australia 

c) overseas: N. America 

UK/Europe 

particular features 

effects, benefits 

Topics for investigation - priorities, importance 

a) management methods 

medical 

nursing 

general administrative 

b) means of supervision - staff/patients 

c) privacy, confidentiality - staff/patients 

d) adaptability, versatility - methods/layout 

e) convenience - movement, toilets 

f) efficiency - staffing, costs, energy, patient stay 

g) infection - control, prevention 

h) environment - thermal, auditory, visual 

i) building - finishes, services 

j) equipment - beds, lockers, lifting aids 

k) other? 
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3. OPTIONS ON OPERATIONAL AND DESIGN POLICIES 

What policy do you prefer in respect of the following operational aspects 

a) Method of nursing care for morning shift 

job assignment 
patient assignment 
team nursing 
primary care 
combination 
other 

b) Method of nursing care for afternoon shift for night shift -----------t-------='------
j o b assignment 
patient assignment 
team nursing 
primary care 
combination 

c) Where clinical procedures are performed 

single bed room 
multiple bed room 
central treatment suite 
treatment room 
other 

d) Method of patient transport 

examinations treatments 

to other departments I to treatment rooms 
on mobile beds 
on trolleys 
by wheelchair (if 

suitable) 
other 

e) Should 'up-patients' be encouraged to dress in ordinary clothes 

all day 
part of day only 
to go outside ward 
to go to day room 

f) Should 'up-patients' have their meals 

by their bed 
in sitting space in bed room 
in dining area in ward 
in patients' cafeteria 

g) Where and how should bedpans and urinals be washed/'sterilized'/disposed of 

washer for each sub-unit 
washer/sterilizer for each unit 
sterilizer for each unit 
sterilizer for each floor 
use disposable liner/urinals 

h) Where and how should bed linen be supplied, stored and disposed of 

trolley exchange 
top-up/imprest 
to order 

fixed shelving in store/in corridor 
mobile shelving in corridor 
'nurserver' units for each room 
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i) Should patients be obliged to use earphones/headphones when listening to 

j) 

radio earphones 
personal TV headphones 
general TV no hearing device 
tape player 

Visiting times and the number of visitors 

restricted to one hour or so per day 
several hours per day 
no restrictions 

k) Smoking by patients and staff 

no restrictions 
restricted to certain areas of ward 
restricted to certain times of day 
no smoking at all anywhere 

at one time 

1 or 2 only 
more than 2 
children? 

1) Location and method of safe storage of dangerous drugs. 

central/decentralised 

lockable cupboard 
lockable compartment on trolley 
other 

m) Location of medical/nursing teachin~ activities 

in bed areas - single room 
multiple bed room 

in treatment/procedure room in unit 
in shared demonstration room for 2 units 
central teaching suite 

n) Where should patients' records be kept 

at staff base 
at sub-stations 
by bed 
on trolley 

o) Where should patients have sitting space 

by bed 
in bed room/bay 
sitting room for sub-unit 
sitting room for unit 

p) Any other policiP.s affecting operation? 

clerical 
communications 
cleaning 
catering 
rest periods 
death 
interviewing 
safety 
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What policy do you prefer in respect of the following design aspects 

a. Number of nursing units (of 25 to 30+ beds) grouped together on one 
floor level 

1 
2 

3/4 
5/7 
8+ 

b. Number of sub-units (of 8 to 16+ beds) in a nursing unit 

1 
.2 
3 
4 

c. Number of beds in a typical sub-unit 

4-6 
7-10 

11-15 
16+ 

d. Number of beds in a typical multi-bed room 

2 

3/4 
5/6 
7/8 

10/12 
14+ 

e. Number of single rooms in a typical nursing unit of 30 beds 

3 
4 
5 
6 
7 
8+ 

f. Extent of direct observation of patients from a central area in the unit 

all patients 

g. Type of 

h. Location 

at least 75% 
at least 50% 
at least 25% 
at least 10% 
not necessary 

call system 

buzzer 
talk 1 way 
talk 2 ways 
oth~r 

... 
and kind of staff base(s) 

central to pair of units 
central to unit 
central to high dependency beds 
decentralised to each sub-unit 
mobile 
none 

used by all staff 
clerical separate from nurses/doctors 

· nurses separate from doctors 



i. Location and arrangement of treatment room(s) 

1 per sub-unit 
1 per unit 
1 per 2 units 
2 per 2 units 
central suite for floor 

j. Location and arrangement of utility areas 

shared between 2 units 
central to unit 
central to sub-unit 
for each pair of rooms 
in each room 

k. Location and design of patient toilet areas 

ensuite to bedroom 
separate from bedroom 
across/along corridor 

between corridor & bedroom 
between bedrooms 
on outside wall 

1. Should multi-bed rooms have doors? If so, what type? 

doors, no doors 
solid, part glazed 
sliding, hinged 
single leaf, 1\ leaf, 2 leaf 

m. Method of storage of patients' belongings 

fixed locker, fixed wardrobe 
mobile locker, fixed wardrobe 
combined mobile locker/wardrobe unit 

n. Any other policies concerning design? 

lighting 
ventilation 
temperature control 
sun shading 
cubicle curtains 
floorings 
telephones 

E 12.7 



El3 SURVEY ON FURNITURE AIDS FOR DISABLED CHILDREN 
(excerpts from survey questionnaire) 

E 13.1 

This questionnaire seeks information on requirements of 

furniture aids (such as chairs and tables) for physically 

disabled children. 

Please answer the questions very briefly so as to give a person 

who is unfamiliar with the problems of disablement some idea 

of what is needed to help reduce the problems. 

PART A. INFORMATION ABOUT YOU AND YOUR CLIENTS 

1. What is your OCCUPATION? .. ................... ~ .............. . 

(eg. therapist, teacher, parent, nurse ....••.. ) 

2. In what SITUATION are you concerned with the disabled? 

(using appropriate words) 

At home, hospital, school, hostel, day centre •.•••..••....... 

other (please state) .................• 

3. Describe the CLIENTS whose interest you represent. 

own child(ren), hospital patients, foster children .•..•...... 

other . .................. . 

4. In what AGE GROUP are your clients? (please circle) 

0-1 year, 1-3 yrs, 3-5, 5-8, 8-12, 12 + yrs. 

5. What kind of DISABILITIES do(es) your client(s) have? 

Cerebr.al palsy /spina bifida/ihjury/ .••.••••••••••••••.••.•• 

other (please state) .............•...... 



14. What does your child/client need· in order to MAINTAIN 

SATISFACTORY POSTURE whilst engaging in an activity? 

head support, trunk control, foot support, £lexion of 

hips , ........... . 

PART B. YOUR IDEAS ON REQUIREMENTS 

21. What to you are the most IMPORTANT REQUIREMENTS in the 

following list? (Please mark 1, 2, or 3 against each 

item. 1 rates highest, 3 rates lowest:) 

COST TO PURCHASE 

DURABILITY, DAMAGE RESISTANCE 

SAFETY from injury, overbalancing etc. 

EASE OF ADJUSTMENT 

RANGE OF ADJUSTMENT, height, angle 

AVAILABILITY OF ATTACHMENTS 

MOBILITY 

CLEANABILITY 

APPEARANCE 

COMFORT 

COLLAPSABLE, FOLDABLE 

TRANSPORTABILITY e.g. in car, on bus 

E 13.2 

OTHER (please atate) ...........•.•..•......•...... 



E 13.3 

PART C. DESCRIPTION OF AIDS AND HOW USED 

31. What KINDS OF FURNITURE AIDS do you currently use? 

e.g. chair, table, mobile seat, trolley board, standing 

frame ................... . 

32. WherBdid you OBTAIN the aids? 

e.g.· hospital, manufacturer, therapist, shop •.•••...•••••••••• 

(Please identify by NAME if known). 

33. How did you come to HEAR ABOUT THEM? 

e.g. advertisement, journal article, friend, professional 

advice . .................. . 

34_ Please give the MAKE, 

(up to 6 only) 

TYPE and COST of aids used. 

(for 'homemade' put HOME, for 'specially made' put SPECIAL) 

1. 

2. 

3. 

4. 

5 • 

6 • 

MAKE TYPE COST (approx) 



PART D. ASSESSMENT OF AID(S) YOU PREFER MOST 

Please select not more than TWO aids from those described above 

and answer the following:-

41. WHICH AIDS ARE PREFERRED (give numbers used in Part C) 

(Identify each aid by number in the following questions) 

42. What are the FEATURES you have found MOST USEFUL? Why? 

43. What are the FEATURES.you have found LEAST USEFUL? .Why? 

44. What FEATURES would you most want to ALTER? Why? 

45. What FEATURES are OMITTED which you would want to include? Why? 

~6. Would you RECOMMEND the aid(s) to another person in the same 

situation as yourself? 

unreservedly/ with some reservations/ with caution/ no. 
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47. How well do you RATE the aid(s) on the six point scale below 

for each feature indicated? (Mark with nos. as above) 

(GOOD) 6 5 4 3 2 1 (BAD) 

COST 

DURABILITY 

SAFETY 

ADJUSTMENT 

ease 

range 

ATTACHMENTS 

MOBILITY 

CLEANABILITY 

APPEARANCE 

COMFORT 

FOLDABILITY 

TRANSPORTABILITY 

OTHER(S) 

ua. ANY GENERAL COMMENTS e.g. on problems of obtaining suitable 

aids, advice on sources of supply of aids, problems in use, 

and need for research into particular problems. 



E14 EVALUATION OF SELECTED FURNITURE AIDS 
Examples of proformae used in tests 
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Item 
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FRAMEWORK FOR FEEDBACK 

Fl Agenda headings:- description of topics and aspects to consider 
in briefings, design and evaluation 

F 

F2 Detailed check list for using with agenda heading 13 'Limitations 1 

F3 Questionnaire for briefing investigation/report 
(based on agenda headings) 

F4 Questionnaire for evaluating a department 
(based on agenda headings) 



Fl AGENDA HEADINGS - description of topics and aspects to consider in 
briefing, design and evaluation 

Each of the thirteen main· headings and thirty nine sub-headings is 
described below: 

F 1.1 

AIMS refers to PURPOSES and SCOPE of·a project and includes APPLICATIONS 
of experience to and from other projects 

1) PURPOSE describes the project objectives, and past and possible 
future trends which might affect the objectives or implementation of 
the project, eg politicalinfluences, economic trends, industrial 
developments, technological changes, social attitudes and educational 
pblicies. 

2) SCOPE means the range of functions to be included. This is some
times better explained by specifying exclusions. 

Types of things to be listed under SCOPE could include: 

Services eg health, education 
Facilities eg health centres, schools 
Departments eg administration, catering 
Processes eg cooking, storage 
Activities eg filling, washing 

3) APPLICATIONS refers to information sources from outside a project, 
potential information needs of the project, information already 
available, information of use to other projects which may be generated 
from own project, and.how the project can be used to add to knowledge. 

CONTEXT is derived from the objectives specified under PURPOSE, and is 
described by stating NEEDS, CONDITIONS AND CONTENT 

4) NEEDS to be met are described as problems to be solved, demands 
expected (or already evident), and predicted workloads in particular 
service areas. 

5) CONDITIONS modify the NEEDS to be met. They may be legal require
ments, economic limitations, political pressures or social factors. The 
conditions may need to be adjusted according to objectives already 
defined. For example,_the stated objectives may not be met unless the 
conditions are altered, and a balance achieved. Objectives and 
conditions should not be regarded as absolute. Possible effects should 
be considered in achieving a compromise between meeting ideal needs and 
accepting the prevailing conditions. 

6) CONTENT is a statement of the services and facilities considered 
adequate for the needs, subject to conditions imposed or assumed. 
Content can be described in terms of work capacity (eg sessions per 
week), places (eg students, beds, seats), and rooms or space units. 
A statement of content does not describe a means of meeting the needs, 
nor should it assume a particular solution. It should allow comparisons 
to be made between alternative ways of meeting needs. Labour and 
financial requirements should be estimated for each alternative. 



ECONOMICS includes RESOURCE allocation, financial EXPENDITURE, and 
social and other BENEFITS obtained. 

7) RESOURCES include money, people, experience, time, existing 
facilities, organisational. skills, and information. Allocation of 
resources to a project may depend on political factors rather than 
objective evaluation of likely effects. Efficient use of available 
resources is, nevertheless, a vresumed aim in all project planning. 

E 1.2 

8) EXPENDITURE is allocated to capital costs, running costs, or 
development costs. Interactions between these three categories should 
be examined to establish areas for economising. Decisions on design 
detail, operational methods or project timing will affect rates of 
expenditure on facilities or services. Utilisation, and hence running 
costs~ may depend both on design and on operational factors. 

9) BENEFITS and outcomes may be measured in terms of profit and loss, 
social effects, political advantages, health status or user satisfaction. 
Evaluation of options may take some or all of these measures into 
account. Actual benefits may not be known until the project is complete 
and in operation. 

OPERATION includes determination of METIIODS to be used in performing 
the functions to meet the needs with the available resources, patterns 
of ORGANISATION of the services provided, and the types and numbers of 
PEOPLE involved. 

10) METHODS describes functions performed to meet needs. Existing 
practices may be used as a basis for describing the functions. Altern
atively, new processes may need to be developed, either by modifying 
existing practices, or by experimental means. Methods are best 
described in terms of sequences of activities using arrow diagrams 
coupled with a narrative description. · 

11) ORGANISATION describes roles and relationships of PEOPLE and 
processes. While the METHODS described previously may imply a partic
ular organisational pattern, this may also influence the working:·. 
methods. Organisations, once established, influence the way they work. 
The main purpose of organisation is to effect control. Ease of control 
may be affected by degree of centralisation or dispersion of facilities, 
and also by spatial LAYOUT. 

12) PEOPLE are involved in processes, either as suppliers or receivers 
of services. Responsibilities of individuals need to be explained, and 
their roles defined. Types of people can be described in terms of 
tasks, professional interests, qualifications, residency status and 
hours of work etc. Numbers of people influence the amount of SPACE 
required, EQUIPMENT needed and TRAFFIC implications. 



PROVISION is affected by physical, economic and legal LIMITATIONS, by 
the type of ACCO~~IODATION required, and by the SPACE needs of the 
PEOPLE, activities and EQUIPMENT to be accommodated. 

F 1.3 

13) LIMITATIONS include shape, size and topography of sites; building 
and town planning regulations; financial allocations for building, · 
equipping and operation; and constructional constraints. The likely 
effects of limitations need to be considered before finalising state
ments of CONTENT. If alternative SITES are being considered, the 
limitations and possibilities of each need to be evaluated before 
deciding feasibility of the project. (See appendix F2 for detailed 
check list of items to consider.) 

14) ACCOMMODATION is defined in terms of the types of activity space 
needed, eg open space, sub-divided, compartmentalised etc. Accommodat
ion requirements should not presume a particular form of building 
LAYOUT, rather they should provide the basis for evaluating alternative 
forms of layout to meet criteria such as observability or ease of 
access. The type of occupancy, and the number of people and items of 
equipment to be accommodated, also need to be specified. 

15) SPACE requirements are based on the ACCOMMODATION needed, but the 
quantity of floor area may vary according to the intensity of space 
utilisation, the standards of spaciousness,and type of LAYOUT proposed. 
SITE limitations will also influence the shape and size of building, 
and hence the amount of space allocated to vertical and horizontal 
circulation. Size and shape of individual rooms in relation to the 
structural and dimensional system will affect efficiency in the use of 
space, and hence the total amount of space required. 

SITUATION encompasses LAYOUT possibilities, SITING implications and 
preferred LOCATIONS. This citation order is based on the principle 
that the location cannot properly be decided until the type of site 
ideally required is known, and this in turn depends on the type of 
building layout preferred for the accommodation and activities proposed. 

16) LAYOUT is described in terms of height (number of floors), horizon
tal extent, and degree of cohesiveness or discontinuity. A preferred 
layout will be one which meets the various requirements with the least 
amount of conflict or compromise. Provision for growth and change. 
should also be allowed for, even if not specifically stated as a 
requirement. 

17) SITING is influenced by access, sun angles, wind direction and 
intensity, ground contours, soil conditions, planting, existing 
buildings etc. The site may need to be zoned to isolate incompatible 
activities from each other, or to separate noisy and quiet areas, for 
example. Sufficient space should be allowed for expansion, and for 
carparking. 

18) LOCATION may not be able to be finally decided until accurate 
estimates have been made of SPACE requirements, traffic flows,and cost 
implications of alternative sites. Accessibility to the population 
served, and the costs of access, may also determine preferences for 
particular sites. 



LOGISTICS concerns the use, movement and storage of commodities, 
including PEOPLE. It also includes various kinds of SUPPORT activities, 
such as supply, cleaning and disposal, as well as TRAFFIC and TRANSPORT 
services. 

19) SUPPORT services depend on the needs of 'primary' services and 
activities. Once these have been determined, and their supply, 
disposal and communication needs established, the extent of support 
service requirements can be estimated. These in turn will affect 
SPACE needs, workforce requirements,building LAYOUT, and organisational 
patterns. 

20) TRAFFIC loads depend on the interaction of two main factors: 
activities and building LAYOUT. Estimates of traffic loads, routes 
and frequencies can only be made after a layout has been proposed, 
and activities have been described in sufficient detail to infer 
traffic implications. The type of TRANSPORT system proposed will 
affect the extent of use of the system, and the LOCATION of departments 
and activities will also influence the frequency of trips. The aims 
will generally be to minimise unnecessary movement, and to make 
essential journeys as easy and economical as possible. 

21) TRANSPORT refers to the means of movement of different kinds of 
traffic. Vehicles, lifts, conveyors, stairs, corridors, chutes, tubes 
and wires are alternative means of transporting commodities. Preferred 
routes for transport systems will be influenced by the.origins and 
destinations of trips, by building LAYOUT and by constructional 
considerations. SAFETY and cost may also affect decisions on preferred 
forms of transport. 

ERGONOMICS considers man in relation to his working environment, and 
includes ENVIRONMENTAL aspects such as heat and light, PERCEPTION in 
terms of comfort and vision, and the RESPONSES which these generate in 
the form of performance and comprehension. 

22) ENVIRONMENT is considered in terms of the physical characteristics 
such as lighting, shape, temperature, air movement, humidity etc·; . 
Both the existing environmental conditions will need to described, 
and the desired conditions which the design is intended to provide for. 

23) PERCEPTION describes how people interpret their environment 
through visual, auditory, tactile and olfactory senses. Visual 
perception includes consideration of light intensity, glare, colour, 
texture, pattern, movement and flicker. Hearing will be conditioned 
by the quantity and quality of sound, but also by the mental and physio
logical characteristics of the perceiver, and by the acoustic qualities 
of the physical surroundings. Touch and smell are similarly affected 
by both individual sensitivity to environmental stimulae, and by the 
macro- and micro-climatic conditions. 

24) RESPONSE deals with the effects of ENVIRONMENT upon PEOPLE through 
PERCEPTION. Pleasure, performance and understanding describe how 
response can be evaluated. Desired levels of performance, for example, 
need to be defined as the basis for decisions about the physical 
environment, and how it may influence people's behaviour and opinions. 
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SECURITY includes consideration of the HAZARDS which require SAFETY 
measures to give PROTECTION to PEOPLE and to BUILDINGS, INSTALLATIONS 
and EQUIPMENT. 

25) HAZARDS describes threats to life, health and property, such as 
fire, infection, storm, and theft. Types of risk need to be defined 
and suggestions made for means of reducing the risks without unduly 
increasing costs, reducing efficiency, or adding to design complexity. 

26) SAFETY defines the requirements of a suitable ENVIRONMENT for 
PEOPLE without undue exposure to the HAZARDS which could affect health, 
welfare, performance and comfort. Standards of safety need to be 
defined in terms of degrees of·resistance to the most likely hazards. 

27) PROTECTION refers to the means of providing safe working conditions 
and how to protect buildings from damage and deterioration. Aspects to 
consider include isolation, insulation, alarms, standby services and 
means of escape. Protection requirements affect CONSTRUCTION, INSTALL
ATIONS and EQUIPMENT. 

PLANT refers to EQUIPMENT, INSTALLATIONS and BUILDINGS which result 
from design proposals on how to meet ENVIRONMENTAL needs of PEOPLE, 
and the functions they perform. 

28) EQUIPMENT includes furniture, furnishings and fittings, as well as 
more specialised equipment and supplies such as scientific apparatus, 
instruments, vehicles and containers. Design and selection of equipment 
is governed by the geometry of activities as well as by the ACCOMMODATION 
in which it may be used. 

29) INSTALLATIONS are considered under the three headings of environment 
control, supply services and commun~cations. Each type of installation 
depends on users' requirements, environmental conditions and standards 
of safety considered necessary. Methods of integrating the INSTALLATIONS 
into the CONSTRUCTION should be considered before finalising the LAYOUT 
design. 

30) BUILDING means the physical structure of the building rather than 
the process of fabrication, although both should be considered together. 
The type of building structure depends on SPACE, SAFETY, ENVIRONMENTAL 
and TRANSPORT requirements. Materials and finishes will be determined 
by considerations of PERCEPTION, SAFETY and PROTECTION. 
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CONSTRUCTION deals with the process of building and is considered under 
the headings of PRODUCTION, PROGRAMMING and MAINTENANCE. 

31) PRODUCTION covers the manufacture of building materials, elements 
and components, the assembly of components on or off site, and their 
erection and completion to conform with the design intention. 
Production methods affect building shape and structure, but the precise 
methods of construction may not be known until after the contractor is 
appointed. 

32) PROGRAMMING includes control of manufacture and building processes, 
particularly in respect of time, costs, workforce and quality. Cost 
and quality depend on the type of construction and materials used, 
while time required for construction may be affected by methods of 
assembly, and by ease of access to INSTALLATIONS and EQUIPMENT. 

33) MAINTENANCE should be considered in the design of EQUIPMENT, 
service INSTALLATIONS, and BUILDING structure and components. Choice 
of building materials will have an important effect on ease of mainten
ance, on the life of finishes before replacement is necessary, and on 
the attitudes of building users to looking after the building. 

INTEGRATION is the process of coordinating all the foregoing aspects 
into a coherent whole at each PHASE of planning, for each FUNCTION 
being planned for, and at each SCALE of application. 

34) PRIORITIES should be determined for the various NEEDS in relation 
to economic, ethical, logical, political or technical considerations. 
Methods of determining priorities will vary from project to project, 
but the design outcome will mainly be based on the order of importance 
given to the requirements by the users, or by those who represent their 
interests. 

35) CONFLICTS should be identified between requirements of design, 
construction,or methods of operation. Experience derived from evaluation 
studies of design in use may help to resolve some of the apparent 
conflicts, or to suggest a basis for compromise without undue sacrifice. 

36) RELATIONSHIPS between and within functional and constructional 
elements will depend on the patterns imposed as a result of operational 
and design decisions. Interactions between function and design may be 
determined by logical analysis. Coordination of the various elements 
aims to avoid misfits between them, both in terms of operation and of 
geometry. 
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EXECUTION includes COMMUNICATION of the design intentions, IMPLEMENT
ATION of the constructional proposals, and CONTROL of the overall 
process of planning and management. 

37) COMMUNICATION includes consideration of means of describing the 
proposals, specifying the operational and design details, and checking 
that the results correspond with the intentions. Methods of document
ation and recording .decisions need to be established early in the. 
planning process. 

38) IMPLEMENTATION describes how the design decisions are to be put 
into effect. Tasks have to be described, and sequences of events and 
activities worked out to give the most economical procedure for achieving 
the desired results. 

39) CONTROL and feedback can be considered from three viewpoints: 
results, effects and implications. Progress is monitored, and feedback 
systems developed to ensure that decisions are correctly carried out, 
and any necessary changes made to correct faults or misfits. 



F2 DETAILED CHECK LIST for using with agenda heading 13,LIMITATIONS 

13. LIMITATIONS ON PROVISION 

consider: Site Limitations 
eg. location 

size 
shape 
contours 
existing buildings 
trees,. planting 
water level 
services 
access 
soil conditions/types 
bearing capacity 
adjoining owners 
rights of way 
covenants 
planning restrictions 
zoning 
view 
exposure 
insolation - winter/summer 
nuisances - noise, pollution 

Regulations 
eg. building 

fire 
planning 
water/drainage 
electricity 
employment 
factories, workplace 
health 
safety 
local government 
roads 
railways 
air traffic 
maritime 
parks, wild life 
ancient buildings, monuments 
police 
Acts, ordinances 

Financial 
eg. capital allocation 

site acquisition 
site clearance, development 
fees, charges - legal, design 
tendering climate 
building labour rates 
materials costs 
transport costs 
form of tender/contract 
operating costs - energy, staffing 

supplies, maintenance. 

F 2 



F3 QUESTIONNAIRE FOR BRIEFING INVESTIGATION 

A. IDENTIFICATION 

PROJECT name 

DEPARTMENT or FACILITY 

INFORMANT(S) designation, name and position 

B. INFORMATION 

CONTENTS of briefing report - list section headings 

F 3~1 

REFERENCES to sources of information. Consider other projects, 
organisations, individuals, publications, advice, etc. 

INDEX to topics - arrange alphabetically 



F 3.2 

AI_MS (by planning team) 

1. What are the main purposes of the department or facility -
eg. social welfare, education, research, etc? 

How are the purposes likely to alter in future? 

2. What is the scope of services to be provided by the department/ 
facility (list main functions included; indicate exceptions)? 

3. What other departments provide good examples of application of 
design principles? Give details. 

What (if any) are the principal planning or design mistakes 
evident in existing department? How can they be avoided in 
future? 

,CONTEXT (by planning team) 

4. What is the population to be served by the department/facility? 
(Indicate total number of population, age range, sex ratios etc.) 

Is the catchment population likely to increase/remain static/ 
shrink in future? 

What is the present workload of the department (indicate number of 
patients/units 'processed' per week or day)? Give details of types 
of units eg. major/minor, medical surgical, new/old etc. 

What is the anticipated workload in future? 

What use can be made of existing facilitie_s in the short term/long 
term? 

S. What conditions might cause a change in kind or quantity of 
service offered by the department in future (eg. economic, 
employment, education)? 

6. What is the existing content of the department (eg. no. of beds, 
rooms, units of provision)? 

What do you think it should be in future? 

ECONOMICS (by planning team) 

7. What resources are available for provision of departmental 
facilities, eg. finance, time, knowledge, existing facilities? 

How can they best be utilised? 

Are they sufficient to meet the needs? If not, what additional 
resources are needed? 

8. What expenditure is considered reasonable for provision of 
facilities, ie. capital expenditure:- fees, equipment, site 
acquisition; revenue expenditure:- staff, energy, supplies, 
services? 

How much do equivalent departments cost to provide/operate? 



9. What benefits are sought by providing new facilities? 

Who will benefit - public, patients, staff? 

Can the benefits be achieved by other means - improve existing 
facilities, increa3e staffing, reduce wastage? 

OPERATION (by user team) 

10. What methods of operation are likely to be followed by the 
department in future? 

F 3.3 

Describe what ought to happen, why, who is involved, when it 
occurs, where it occurs (in general terms, not particular rooms). 

Indicate policies for administrative, information, domestic, 
medical, nursing, research, social, educational, safety, and/or 
supply functions. 

(This policy statement can be expanded as operational 
and organisational details for the department become 
clearer.) · 

Explain methods using diagrams of sequences of activities. Show 
relationships between activities and functions. 

11. What kind of organisational structure is likely to be adopted in 
the department in future? 

Indicate means of control and coordination, roles and responsibil
ities, and patterns of centralisation or grouping. 

12. What personnel are needed to achieve the workload and operational 
policies? 

Are the numbers, types and grades of staff needed likely to be 
available? If so, are economic and employment factors likely to 
affect recruitment? 

What alternatives are there to meeting functional needs (eg. 
mechanisation, simplification, reduction of quality of service)? 

PROVISION (design team) 

13. What limitations affect provision and design of the facility? 
Consider site availability and size, legislation, finance, time, 
personnel, environmental conditions? 

How flexible is their application to this facility? 

14. What accommodation is appropriate for the functions and workload 
proposed? 

Consider needs of expansion, flexibility, phasing and decanting 
of existing accommodation, environmental conditions, provision 
for engineering services etc. 

15. What space is needed? 

Consider floor area, shape and dimensions of rooms, degree of 
subdivision, circulation area, provision for plant and storage etc. 
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SITUATION (design team) 

16. What kind of layout is considered appropriate for the functional 
and environmental requirements? 

Consider linear or deep plan; natural or artificial light and 
ventilation; arrangement of spaces for convenience, compactness, 
flexibility, structural suitability; economy of circulation space. 

17. Where should the facility be sited? 

Consider accessibility for pedestrians, disabled people, vehicles, 
goods deliveries; proximity to other services for sharing or 
support; avoidance of nuisances such as noise, vibration, dust 
etc; overlooking from other buildings, walkways or vehicles; 
suitability for phasing of development and future expansion .. 

18. Where should the facility be located? 

Consider local climate, transport services, relation to other 
facilities, topography and landscape, urban and regional planning 
policy (eg. decentralisation), other proposed developments in the 
area. 

LOGISTICS (user team and design team) 

19. What supporting services are needed for the department to operate 
satisfacto:r;ily? 

Consider supplies, clerical, cleaning, catering etc. 

Indicate likely consumption or production rate per unit of time 
eg. meals per main meal -time, cubic metres of linen per day etc. 

20. What are the traffic implications of the functions and activities 
proposed? 

Indicate types of traffic, peak hours and maximum traffic 
intensity, origins and destinations of journeys. 

, 
, Consider people, goods, information, waste. 

21. What kinds of transport system are appropriate for the traffic 
loads described? 

Indicate means of transportation, routes, control methods. 

Consider walkways, stairs, ramps, conveyors, lifts, trolleys, 
vehicles, tubes, telecommunications. 
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ERGONOMICS (design team with user advice) 

22. What environmental conditions are appropriate for the department? 

What existing environmental problems are there? 

Consider noise, pollution, vibration, heat, humidity, radiation~ 

23. What perception criteria are suitable for the department. 

Consider intensity or level, duration, character, frequency etc. 
for lighting, acoustics, thermal control, ventilation. 

Indicate degree of control required, suitability for manual or 
automatic adjustment, response rate to varying conditions, 
provision for emergencies such as power failure etc. 

24. What psychological or physiological responses are intended? 

Consider comprehension, pleasure, efficiency, acquisitiveness, 
admiration, awe. 

How are responses to be monitored? 

How are environmental conditions to be adjusted to achieve 
optimum response? 

SECURITY (design team and user advisers) 

25. What hazards are involved in providing suitable conditions for 
intended functions and activities? 

Consider infection, fire, flood, pests, theft, explosion, damage, 
injury, fumes, radiation, decay. 

26. What standards or levels of safety are considered adequate for 
intended working conditions? 

Consider degree of risk, frequency and time of occurrence (day, 
night, weekends, holidays), costs of protection, legal require
ments, insurance conditions, codes of practice, etc. 

27. What means of protection or prevention are appropriate to provide 
safe working conditions and to maintain the facilities in working 
order? 

Consider insulation, isolation, standby- services, supervision, 
alarm, extinction, barriers, locks, escape provision, chemical 
means, irradiation etc. 
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PLANT (design team with user advice) 

28. What equipment is needed to enable users to perform the functions 
and activities described? 

Consider furniture, ·fixed and loose apparatus, fitt1ngs, furnish
ings, specialised and mobile equipment etc. 

What are the electrical, structural and mechanical implications 
of the equipmen~ proposed, eg. power loadings, weight and movement? 

What are the cost implications? 

29. What installations are required for environment control, supply 
and communication services? 

Consider type of medium, i.e. water, electricity, gas, steam, air, 
mechanical or hydraulic power, fuel (liquid, solid). 

What kind of distribution system is considered appropriate, eg. 
ring circuit/spur, centralised/decentralised, single/dual etc.? 

What methods of control are considered suitable, eg. manual, 
mechanical, automatic, automated? 

What are the cost implications? 

30. What building methods are considered appropriate for the accommod
ation, environment control conditions, safety standards and 
installations proposed? 

Consider foundations, structure, cladding, partitioning, floor, 
ceilings, windows, doors, internal fittings and finishes. 

What are the most suitable materials, shapes, dimensions, surface 
treatment, quality, methods of fixing, strength, weight or 
thickness, colour etc.? 

What are the cost implications? 

CONSTRUCTION (design team - applies to whole project) 

31. What methods of production are proposed? 

Consider demolition; site works (roads, fencing, paths, walling, 
paved areas, carparks); building assembly (offsite or onsite 
assembly, transportation and lifting, placing and fixing, 
finishing and protecting, testing and remedial work); completion 
and handover (cleaning, inspection, alterations, installations). 

32. What programming and control methods are to be adopted? 

Consider financial control, time program, manpower, quality 
control, supervision, incentives, forms of contract, tendering 
procedures etc. 

33. How are the construction, engineering services and equipment to 
be maintained? 

Consider inspection, repair, replacement, cleaning, repainting, 
re-surfacing, etc. 



INTEGRATION (planning team - for whole project) 

34. What are the priorities in relation to available resources? 

What gap is there between needs and resources? 

How can demands on resources be reduced? 

35. What are the conflicts between needs, functional methods and/or 
methods of fabrication? 

What factors are likely to influence choice of options? 

How are conflicts best resolved? 

36. How are relationships between functional or design elements 
established? 

What combination of options is likely to be feasible, desirable, 
acceptable, most beneficial? 

EXECUTION (planning team - for whole project) 

37. What means of communication of proposals and intentions are 
appropriate? 

Who should be informed/involved? 

F 3.7 

Consider reports, meetings, drawings, schedules, models, mock-ups. 

38. How is the project to be implemented? 

What tasks are to be performed? 

wnat sequence of tasks is most suitable? 

How is the project to be phased? 

How are tasks to be allocated? 

What actions are required to execute the project, eg. what, by 
whom, when, how, where? 

39. How are control and feedback of results to be effected? 

Consider social, economic and technical aspects. 

Consider visits, conferences, reports, guidance, standards. 



F4 QUESTIONNAIRE FOR EVALUATING A DEPARTMENT 

The questionnaire may be used to evaluate either a design proposal or 
a new department. 

The evaluation report introduction should indicate the following:

A. IDENT.IFICATION 

Location of department i.e. Name of Hospital. 
Dates of design, construction and completion. 
Authorities and individuals responsible for design and 

approval. 
Names and responsibilities of members of the evaluation 

team. 
Date and duration of the evaluation visit •. 
Aims of the evaluation study and the evaluation methods 

used. 

B. INFORMATION 

Acknowledgments for assistance given in carrying out the 
evaluation. 

Sources of information used in making the evaluation and/or 
writing up the report. 

Format and contents of the evaluation report. 

F 4.1 
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AIMS 

1. PURPOSE of department - What are the stated-objectives of 
department studied? How were the objectives established? 
Have objectives changed? If so, how? How do staff (and patients) 
see the objectives? Are they achieved? Identify reasons for 
failures to achieve objectives. 

2. SCOPE: list functional elements of department being studied 
e.g. records and reception, 

diagnosis and treatment, 
waiting and circulation, 
staff amenities, 
supply and disposal etc. 

3. APPLICATION: Could functional methods studied apply in other 
hospitals or departments? If yes, how? If no, why not? 

CONTEXT 

4. NEED/DEMAND/WORKLOAD: What 'need' was department planned for? 
What is current demand? What is potential workload capability? 
Is it being effectively utilised? 

5. CONDITIONS: What existing conditions influenced the operational 
policies of the department? How? (eg. staff availability, 
finance). 

6. CONTENT: What 'content' was proposed to meet the stated need? 
What is current content as provided/used? Is it sufficient? 
If no, what extra is needed? If over provided, what is spare 
capacity? 

ECONOMICS 

7. RESOURCES: What resources were available to the planning team -
time, financial, knowledge, experience etc? How were they 
utilised? Were they considered sufficient? If not, why not? 
What effect did the deficiencies have? 

8. EXPENDITURE: What are the capital and running costs of the 
department? How do these compare with intended/actual costs of 
other comparable departments? Could savings be made without 
reducing standards of service? How? Is the department being 
operated efficiently? How could improvements in efficiency be 
made? · 

9. BENEFITS: What have been the benefits of the department as seen 
by planner ,users (staff, patients, public)? Could these have 
been achieved by other means at less expense of resources? 



OPERATION 

10. METHODS: For each function of the department describe typical 
sequences of activities. (Use process charts wher~ appropriate: 
indicate WHAT, WHO, 'WHEN, WHERE etc.) 

11. ORGANISATION: Describe the organisation of the department 
studied (eg. hierarchy, centralisation, roles, control and 
coordination methods, performance evaluation methods (if any). 

12. PEOPLE: List types and numbers of people involved in running 
department (f.t./p.t.). Are there any problems with staffing 
eg. recruitment, training, etc.? If so, what? 

Indicate types and numbers of people using the department 
at a peak period on a typical day. Any 'user' problems, 
eg. waiting time, lack of information etc.? If so, what 
effect do they have? 

PROVISION 

F 4.3 

13. LIMITATIONS: What restrictions were imposed on the design of 
the department (eg. site, existing buildings, capital, finance)? 

14. ACCOMMODATION: List main room types and numbers. Indicate 
provision for growth and change, phasing, decanting. 

15. SPACE: State overall area of department in square feet/metres. 
Give sizes of each room type. Analyse space allocation by types 
of function or space. 

SITUATION 

16. LAYOUT: Draw diagrams of department layout. What factors 
influenced layout - known/assumed? Are there any problems caused 
by layout? If so, what (eg. congestion, inflexibility, security 
etc.)? 

17. SITING: Where is department sited in hospital in relation to 
access points/other departments? (Draw simple diagram to 
explain). Are there any particular problems caused by siting? 
If so, what? 

18. LOCATION: What factors influenced location of department? How 
well is department located in relation to locality/population 
served? 

LOGISTICS 

19. SUPPORT: What supporting services are provided (eg. clerical, 
supply, catering, cleaning)? Are they satisfactory? If not, 
why not? Could they be improved? How? 

20. TRAFFIC: What types of traffic are involved (eg. people, goods, 
information)? Are they operating satisfactorily? If not, why 
not? Could they be improved? How? 
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21. TRANSPORT: What types of transport system are used (eg. manual, 
mechanical)? What routes are used? Are there are problems? If 
so, what? Can they be remedied? How? 

ERGONOMICS 

22. ENVIRONMENT: What are the surrounding environmental conditions 
(indicate any particular problems eg. overlooking, noise, 
pollution etc)? How have these conditions affected the design? 

23. PERCEPTION: How do users perceive the environmental conditions 
in respect of vision, hearing, touch, temperature, air 
conditions? 

24. RESPONSE: How do the users react to the environment? 
comfortable, efficient? Is it pleasing, interesting? 
why not? 

SECURITY 

Are they 
If not, 

25. HAZARDS: What hazards (such as fire, infection, flood) had to 
be designed for? How did they affect the design? What risk 
situations have had to be met (describe worst cases)? 

26. SAFETY: What safety standards were imposed on the design? 
Have they been met? If not, why not? 

27. PROTECTION: What means were employed to provide protection? 
Have they been effective? If not, why not? 

PLANT 

28. EQUIPMENT: What types of equipment are used in the department 
(eg. trolleys, couches, treatment tables etc.)? Are they 
satisfactory? If not, why not? Could they be improved? If so, 
how? 

29. INSTALLATIONS: Wbat kind of engineering services are provided 
(eg. water, drainage, gas, electricity, telecommunication)? 
Are they satisfactory? If not, why not? Could they be improved? 
If so, how? 

30. BUILDING: What forms of building construction and materials are 
used (eg. structural frame, walls, ceilings, windows, doors, 
floors)? Are they satisfactory in use? If not, why not? 
Could they be improved? In what way? 

CONSTRUCTION 

31. PRODUCTION: What methods of manufacture, assembly and erection 
were used? Were they effective? If not, what were the problems? 
How were they overcome? 



32. PROGRAM: What methods of project control were used (eg. network 
planning, cost control, supervision, quality control)? Was the 
project completed on time? Was it completed within the budget? 
If not, by how much were the cost and time limits exceeded? Is 
the standard of workmanship and materials satisfactory? If not, 
in what way deficient? 

33. MAINTENANCE: What methods of maintenance were intended (eg. 
cleaning, inspecting, repair)? Have they been adopted? If so, 
have they been effective? If not, why not? What repairs have 
had to be carried out and why? 

INTEGRATION 

34. PRIORITIES: What were the priorities in planning, in design, in 
operation? How were they decided? What are the priorities as 
seen by users now? How do they compare with the original order 
of priorities? 

F 4.5 

35. CONFLICTS: What conflicts were evident to the planning team, the 
design team, the builders, the users? What factors influenced 
the range of options available? How were conflicts resolved? 

36. RELATIONSHIPS: How were interrelationships between elements 
determined? Have the elements been coordinated satisfactorily? 
If not, why not? 

EXECUTION 

37. COMMUNICATION: Ho1v were the design and operational requirements 
communicated to the planning team? How was the project documented? 
What deficiencies in communication were evident? With what effects? 

38. IMPLEMENTATION: How were the planning proposals and 
decisions implemented? Who controlled the program? How effective 
was the program? Were the objectives achieved in terms of time, 
cost,quality? 

39. CONTROL: How are the results perceived by users, designers, 
planners, public? How have the effects been monitored or measured? 
How do they compare with other departments/projects? What 
proposals exist for use of evaluation findings? 



APPENDIX G 

GUIDANCE DOCUMENTS, EXAMPLES OF FORMAT 

Gl Scottish Home & Health Department, Planning Note No 1, 
Wards, Summary of headings (1963) 

G 

G2 Department of Health & Social Security, London, Hospital Building 
Note No 4, Ward Units, Summary of headings (1968) 

G3 New Zealand Department of Health, Hospital Design and Evaluation 
Unit, Report No 1, Ward Planning, List of headings (1971) 

G4 New South Wales, Health Commission and Dept. of Public Works, 
Joint Guidelines Committee, Guidelines on Ward Planning, 
List of headings used (1974-78) 

GS New South Wales, Hospitals Planning Advisory Centre, Planning 
Note No. 1, Ward Units, List of headings (1977) 

G6 Department of Health & Social Security, London, Harness Hospital, 
Design Policy Data Sheets, List of headings (1969) 

G7 New South Wales Hospitals Planning Advisory Centre, 'Feedback' 
data sheets, sample items (1981+) 



Gl SCOTTISH HOME & HEALTH DEPARTMENT 
PLANNING NOTE NO 1, WARDS, Summary of Headings (1963) 

1. Introduction 

2. Functions of a ward 
broad analysis of functions 
environmental factors 
diagnostic and treatment facilities 
reception of inpatients 
relatives and visitors 
teaching requirements 
economy 

3. Factors affecting design 
policy factors 
size of hospital 
size of ward units 
intensive care 
self-care 
flexibility in use 
observation of patients 
cross infection 
supply and disposal 

4. Examination of functions and development of 
accommodation requirements 

detailed functions 
accommodation for patients 
accommodation for functions related to 

patient care 
accommodation for other functions 
communications 

5. Design considerations 
general 
arrangement of accommodation 
noise 
room design 
bedrooms 
maintenance 

6. Engineering considerations 
eg heating and ventilation 

lighting 
electrical services 
fire alarms 

Summary of accommodation requirements 

G 1 
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G2 DEPARTMENT OF HEALTH & SOCIAL SECURITY (London) 
HOSPITAL BUILDING NOTE NO 4, WARD UNITS, Summary of Headings (1968) 

1. Scope 

2. General considerations 
aims 
medical needs 
nursing needs 
patient needs 
pattern of patient care 
progressive patient care 
the problem of infection 

3. Planning considerations 
communications 
orientation, prospect and external noise 
need for flexibility and size of ward floor 
interchange beds 
ward access and day spaces 
internal noise and privacy 

4. Room relationship and room provision 
derivation of provision 
notes on scheduled areas and room heights 
SCHEDULE OF ACCOMMODATION 

5. Room planning data 
for each room listed in the·schedule of 

accommodation under the following sub-headings: 
functions and activities 
location 
dimensions 
serviced equipment affecting layout 

6. Engineering Services eg mechanical services, lighting etc 

7. Terminology 

8. References 



G3 NEW ZEALAND DEPARTMENT OF HEALTI-1 
HOSPITAL DESIGN & EVALUATION UNIT, REPORT NO 1 
WARD PLANNING, Summary of Headings (1971) 

1. Introduction 

2. Policies affecting planning 
eg size of ward 

versatility 
bed areas 
supply and disposal systems 
equipment 
patients' clothes 
engineering services 
checklist of policy decisions 

3. Room relationships 
cycle of nursing activity 
rational arrangement function of nurse 

working rooms 
patient areas 

4. Room design 
each of 15 room types considered briefly for 

access and layout; simple sketch layouts 
showing equipment 

5. General considerations 
eg fire 

window design 
protection from damage 
wash hand basins 

6. Appendices 
glossary 
methods of study 
bibliography and references (25 items) 
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G4 NEW SOUTH WALES, HEALTH COMMISSION & PUBLIC WORKS DEPT. 
JOINT GUIDELINES COMMITTEE, GUIDELINES ON WARD PLANNING 
List of Headings used (1974-1978) 

P009 Planning principles (children's wards) 

ROOO Room layouts, Ward General 30 bed 
· Basic requirements 

size of ward 
patient rooms 
number of patient rooms 
concept of progressive patient care 
team nursing 
nurses station 
ward clerk 
utilities ..... and 11 other rooms and spaces 

cross reference to HOSPLAN Planning and Design 
Note No. 1, and HOSPLAN Information Sheet on 
Dirty Utility Room 

Functional relationship 
(diagrammatic layout of spaces for 
single and double corridor layouts) 

Patient bed rooms - general data 
dimensions, 4 bed and single room 
observation panels 
curtain track 
wardrobes 
doors 
corridors 

ROOl Room layouts - ward single bed room etc 
floor layout with equipment and basic dimensions 
(no cross section or heights shown) 

ROOS Room layouts - ward sanitary facilities 
centralised facilities 
ensuites 
ensuites for multi-bed rooms 
ratio of facilities per patient 
handicapped facilities 

R017 Room layouts wards, general (nominal 30 bed) 
basic ward zone relationships (diagram) 
philosophy 
patients rooms, 1, 2 and 4 bed 
surgeon basins 
psychosecurity 
linen and utility 
ward clerk 
servery 
equipment etc .... 
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GS NSW HOSPITALS PLANNING ADVISORY CENTRE 
PLANNING NOTE NO 1, WARD UNITS, List of Headings (1977) 

General Introduction 

Foreword 

1. Introduction 

2. Scope 

3. Functions of a ward 
purpose 
description of ward activities 
activity duration 
people involved 
sequence of ward events 
staff and patient movement 

4. Accommodation requirements (20 sub headings) 
eg ward size 

patients' rooms 
sitting space 
sanitary facilities 
surgeons wash basins 
dispersed serving and supply 
corridors 

5. Operational policies - checklist (33 headings) 
eg ward size 

type of care 
nursing policy 
catering service 
maintenance 
visitors etc. 

6. General design considerations (12 headings) 
eg general 

location of wards 
room relationships 
observation 
doors 
change and flexibility 

7. Schedule of accommodation 
basic 
additional 
alternative level of provision 
shared accommodation 

8. Selected bibliography (31 citations) 

9. Appendix 
1. Operational policies (on which the note was based) 

2. Patient dependency categories 
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G6 DEPARTMENT OF HEALTH & SOCIAL SECURITY (London) 
HARNESS HOSPITAL DESIGN POLICY DATA SHEETS 
List of Headings (1969) 

Scope and workload 
service provided 
workload 
specific exclusions 

Organisation 
patient element 
admission to department 
discharges from department 
movement of patients 
pattern of care 

high dependency patients 
intermediate/minimal care 

technical care: treatment 
basic care needs 

sleeping accommodation 
rest and relaxation 
WCs (excretion) 
washing, baths, showers 
clothing personal possessions 
feeding 

medical element 
administration 
medical service 
changing/cloakroom acconnnodation 
rest/refreshment 
education 

nursing element 
administration 
staff categories/numbers 
nursing service 
changing/cloaks 
rest/refreshment 
education 

domestic element 
administration 
service 
catering 
flowers 

relatives/visitors 
reception/care 
cloakrooms 
hours of visiting 
communications 
overnight stay 

other staff 
categories and requirements 
physiotherapy 
radiography 
pathology 
pharmacy 
medico-social worker 
chaplain 



supply (see whole hospital policy) 
storage 
disposal (see whole hospital policy) 
catering 

Design data 
departmental relationships 
activity spaces (in the form of 'activity data') 

for sub-unit of 72 beds 
for 30 bed section 
for 12 bed section 
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G7 NEW SOUTH WALES, HOSPITALS PLANNING ADVISORY CENTRE 
(HOSPLAN) ,FEEDBACK DATA SHEETS, Sample it ems (rearranged) (1981+) 

TOPIC: ANAf:STHET IC ROOM CODE : Pl. l , l 

Room size at 3200 x 4100 i s too small f o r three staff and pat ient o n 
trolley b ed . The space is particularly cramped when drawers are pull ed 
out from b enc h and during transfer to operating table whi ch is whe e l ed 
into this area . 

RECOMMENDi\TION: 

TOPIC : POST-N.i;TAL \,/ARDS CODE : Pl. 1. l 

Th"' curr-c·nt -::1'end i. n po::,t -- nat.,:il accommodat i o n i s t<),;c.:.rd s "ro o r.!::. ng - in" o !
t h e baby in t he mother ' s ward to fac!litat e the moth e r /chi l d b o n di11g 
process . Presen t pos t -na t al wa rds are fre qu ently too small to a ccon0-
dat e rooming-i.1. 

RECOMMENDATION : 

Inc r e a se ~ os~ - n~ t al ward sizes to allow r onming- in . 

See HOSPLAN Pl anning and Design No te : Mater nity Units . 



APPENDIX H 

HEALTH BUILDING PROCEDURES 

Hl Department of Health & Social Security (London) 
Health Building Procedure Stages,(Capricode)(1969) 

H 

H2 RIBA Plan of Design Team Work Stages compared with the NSW 
Health Commission Hospital Planning Procedure Stages ( 1965 & 1969) 

H3 Inter-Regional Hospital Board Communications Study Group (Gt 
Britain MoH), Proposals for Building Planning Process (1963) 

H4 Department of the Environment, Property Services Agency, Plan of 
Work (1976) compared with RIBA Plan of Work Stages 

HS Building Systems Development and Stone, Marraccini & Patterson 
(San Francisco), Integrated Building System Procedure for 
Veterans' Administration Hospitals (1972) 

H6 Hardy & Lammers, Process of Planning and Desig~ (1977) 



H l 

1 DEPARTMENT OF HEALTH AND SOCIAL SECURITY 

HEALTH BUILDING PROCEDURE STAGES (CAPRICODE)(l969) 

pre Stage A ESTABLISH NEED 
BOARD POLICIES 

'I/ 

IStage A 1 FUNCTIONAL CONTENT 
2 SITE FACTORS 
3 BUILDING SHAPE 
4 COST AND PHASING 
5 APPROVAL 

,,. 

Stage B 1 MANAGEMENT PROGRAM 
2 PLANNING POLICIES 
3 DEVELOPMENT CONTROL PLAN 
4 BUDGET COST AND APPROVAL 

\/ 

Stage C 1 DEPARTMENT OPERATIONAL POLICIES,· 
SCHEDULE OF ACCOMMODATION & COST PLAN 

2 ROOM DATA & SKETCH DESIGNS 
3 EQUIPMENT & COMPONENT SCHEDULES 
4 DESIGN COST AND APPROVAL 

'II '1 ... 

Stage D DETAIL DESIGN & !stage F 
BILLS OF QUANTITIES :COMMISSIONING 

'I/ 

!Stage E 1 CONTRACT 
2 CONSTRUCTION 

'I/ '1,. 
IStage G EVALUATION 



HZ ROYAL INSTITUTE OF BRITISH ARCHITECTS, PLAN OF DESIGN TEAM 
WORK STAGES, compared with NSW Health Commission Hospital 
Planning Procedure Stages (1965 & 1969) 

RIBA NSW 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Inception of project - outline requirements, appoint 
design team, establish briefing organisation 

Feasibility of project - appraise functional, 
technical and financial viability, prepare outline 
brief 

Outline proposals - general layout and construction 
proposals - outline cost of plan 

Scheme design - complete brief, develop proposals, 
obtain approvals, outline specification 
(Brief not to be modified after this time) 

Detail design - final decisions on design, specification, 
cost plan 

Production information - location, assembly and 
component drawings, detailed specification 

Bills of quantities - preparation of tender documents, 
final cost check 

Tender action - obtain tenders and award contracts 

Project planning - plan construction program using 
networks, bar charts etc 

Site operations - supervise work of contractors, check 
quality and cost, issue variation orders 

Completion - hand over completed buildings, settle 
accounts, prepare owner's handbook 

Feedback - analyse management, construction and 
performance of the building - report back on findings 



H3 INTER-REGIONAL HOSPITAL BOARD, COMMUNICATIONS STUDY GROUP 
(Gt Britain MoH) Proposals for Building Planning Process (1963) 

Main points: 1) the need to systematise the design process with the 

aid of network planning, 2) the importance of inter-professional 

collaboration between members of the design team, 3) the need to 

develop briefing methods and agendas for design team meetings, and 

4) the stages to be followed in planning and building a hospital. The 

last mentioned split the planning and building process up into five 

main stages: 

* 

t 

1. Outline of functions 

2. a. Operational policies and development plan 

b. Scheme details, subdivided for cost-in-use analysis of 

alternatives* 

3. Sketch drawings 

a. feasibility investigation 

b. preliminary design with further cost-in-usef analysis of 

alternatives* 

4. Completion of drawings 

a. constructional design 

b. production information 

c. manufacture and site fabrication 

5. Bring into use 

underlined by writer to emphasise the importance placed on 
evaluation of design alternatives. 
the term 'cost-in-use analysis' was intended to cover staffing, 
maintenance and energy costs, but little guidance was given on how 
this was to be evaluated. 
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H4 DEPARTMENT OF THE ENVIRONMENT, PROPERTY SERVICES AGENCY 
Plan of Work (1976) compared with RIBA Plan of Work Stages 

DOE-PSA Plan of Work 

1. Pre-design 1.1 Need definition 

1. 2 Need evaluation 

1.3 Resource planning 

1.4 Site and brief 

2. Design 2.1 Outline design 

2.2 Final sketch design 

2.3 Detail design 

2.4 Contract preparation 

3. Construction 3.1 Construction pre-planning 

3.2 Construction control 

4. Post 
Construction 

3.3 Construction completion 

3.4 Contractual completion 

4.1 Building operation 

4.2 Maintenance 

4.3 Performance appraisal 

4.4 Improvement, disposal 

RIBA Stages 

A. Inception 

B. Feasibility 

c. Outline proposals 

D. Scheme design 

E. Detail design 

F. Production information 

G. Bills of Quantities 

H. Tender action 

J. Project planning 

K. Operations on site 

L. Completion 

M. Feedback 

By comparison with the RIBA Plan the DOE-PSA Plan of Work gives greater 

emphasisis in the early stages to definition and evaluation of needs 

before establishing what resources are available or required. There is 

however little guidance on briefing in the procedure guide, although 

reference is made to a Briefing Handbook on such matters as site evaluation 

and briefing information required before design work can commence. An 

interesting aspect of the last stage of the DOE-PSA Plan is the reference 

to improvements and renewal works, and also to the eventual disposal of 

the building by demolition or sale, points which are often neglected in 

the planning/design process. 



HS BUILDING SYSTEMS DEVELOPMENT & STONE, MARRACCINI & PATTERSON 
(San Francisco), Integrated Building System Procedure for Veterans' 
Administration Hospitals (1972) 

design parts 

l 
test parts 

l 
produce parts 

l 
parts prices 

I 
j, 

supply parts 

user needs 

l 
performance requirements 

l 
building characteristics 

l 
performance specifications ~<--

for parts 

) bids for parts 

l 
award contracts for parts r(---

1 ~ 
design building 

1 
determine 
system parts 

detennine 
values 

unit prices 

bids for :ilding(s) ~<-----__.I 

award :ntracts ?(-_------..JI 
J, 

construct 

l 
operate 

l 
evaluate 

1 
modify 

collect cost 
data 
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H6 HARDY & W~IERS, Process of Planning & Design (1977) 

financial 
planning 

r 
I 
I 
j, 

phased 
construction 
or 1fast-track' 

L -

role study 

physical & functional evaluations 

J, 
workload projections 

master program 

J, 
space program 

J,, 
block drawings 

schematic drawings 

- -l 
design development 

j, 
construction documents 

bidding 

J, 
construction 

facility opening 

This process is simplified into six main steps: 

1. perception of need for building program 
2. need survey and feasibility evaluation 

master site 
planning 

1 
movable 
equipment 
& interior 
planning 

3. organisation for planning, design and construction 
4. determining the planning, design and construction approach 
5. scheduling planning, design and construction 
6. opening the completed project 
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APPENDIX I 

INFORMATION SURVEY QUESTIONNAIRES AND FINDINGS 

11 Summary of main comments on original research proposals 

12 Questionnaire on information practices and problems 

13 Questionnaire on Hospital Lighting Bibliography,and summary 
of responses 

14 Questionnaire on information usage 

IS Information usage survey; respondents suggestions regarding 
improving information flow 

I 



I 1.1 

11 A SUMMARY OF MAIN COMMENTS ON ORIGINAL RESEARCH PROPOSALS 

Copies of the original description of the proposed research project 

were sent to approximat·ely forty people in the hospital planning 

and information field in Australia and in Great Britain. Replies 

were received from about half these people and a summarised 

selection of comments appears below. 

Reply A l) No usable information system in Australia at 
present - SfB not helpful. 

2) Room data currently used as means of communication 
between architect and user - an interpreter · 
needed. 

3) A thesaurus of hospital planning terms could help. 

4) Doubtful about value of standard plans. 

5) Need for evaluation studies of buildings in use. 

B 1) Query connection between planning process and 
information retrieval. 

2) Suggest concentrate on one or the other. 

3) Prefer 'proce~~, initially - this can then provide 
basis for information system. 

C 1) Lack of accessible planning information a serious 
handicap. 

2) Planning team's experience is not passed on to 
other teams. 

3) Start study by examining way a brief is written. 

4) Dismay at production of detail briefs by some 
planning teams prior to appointment of design 
architects - may be due to "political window 
dressing". 

D 1) Patients' viewpoint should be represented in 
planning decision making. 

E 1) Need for centralisation and dissemination of 
information on hospital planning, construction 
and equipment. 

2) Need for evaluation team to assess validity of 
information used in planning and design. 

3) Dangers of "over-rationalisation" in Australia 
with varied climate in each state. 



F 1) Misunderstanding of doctors' potential role in 
planning. 

2) Political intrigue as enemy of planning. 

3) Briefing as main priority. 

G l) Need for economic aspects in decision making to 
be related to building planning policies eg 
centralisation v decentralisation. 

I 1.2 

H 1) Suggest study reasons for. 1 intuitive' design approach 
in Australia,eg over-confidence, traditional 
individuality, undue haste for financial or 
political reasons. 

2) Need to persuade client organisations that 
enthusiasm is not adequate substitute for careful 
study. 

3) Need to devote more time and resources to 
planning and research. 

I 1) RIBA plan of work unworkable! 

2) Need for realistic rnodel of planning process. 

3) Briefing should be recognised as an argumentative 
process. 

4) Information systems must be easy to use. 

5) With computers there is still a need for normal 
language to be used. 

6) A model of design process can help identify the 
need for firmness and flexibility. 

7) St.:mC:~rciis.ation versus capability for modification? 

J 1) Reference to Anne Plowden's development work on 
classification of building types and functional 
spaces. 

K 1) Information and communication are main problems 
from administrative viewpoint. 

2) Inclined to concentrate on information indexing, 
classifying, retrieval, and semantics. 

3) Model of planning process could follow. 

L 1) Need for information retrieval system and for 
model of planning process. 

2) Systematic model seen as first stop. 



M 1) Dissatisfaction with SfB andCI/SfB. 

2) Sent proposed classification developments in wall 
chart form - intended mainly for build~ng process 
and standard specifications. 

N 1) Proposed field of study should be narrowed. 

2) Greatest need is for Australian planning process 
which enables project teams to proceed sensibly 
- unlike UK! 

3) One useful by-product of Harness project may be 
a recasting of CAPRICODE which makes more sense. 

4) Need for a model of planning process to act as 
vehicle for education of hospital planners. 

5) Lack of coordination of members of pianning teams 
due to absence of common language and hence/ 
dissimilar views of shared problems. 

I 1.3 

6). Own thesis proposal on 'Briefing' intends to study 
relation between 'Functions' as briefing topics 
compared with 'Activities'. Has discovered gaps 
between planning stages and proposes links between 
stages to allow use of pre-recorded activity data. 

O l) Problem of semantics - influence on thinking 
process. 

2) Cost differences between town and country need to 
be considered. 

3) Need for central library or information retrieval 
system - problem of cost of books. 

P l) · Briefing seen as priority area; for if improved, 
then better cost control and greater standardisa
tion would follow. 

Q l) Problem of maintaining balance between long term/ 
short term aims and hence depth of study. 

2) Clients not educated in how to play their part. 

3) Architects not given enough time to explore ideas 
and develop them. 

4) Problem of stop/go from Commonwealth and State 
Authorities - delays work and leads to breakdown 
of communication at critical times. 



I 2.1 

12 A QUESTIONNAIRE ON INFORMATION PRACTICES AND PROBLEMS 

Please either ring appropriate words or figures, or write short 
answer. 

A. NAME OF ORGANISATION/INSTITUTION: 

B. ADDRESS {FOR CORRESPONDENCE) & TELEPHONE NUMBER: 

C. SIZE OF ORGANISJ\~TION. (STAFF NUMBERS) - whole time 
equivalent 1-10 11~so 51-100 101-500 501+ 

D. NAME OF PERSON ( S) 

(1) Completing questionnaire 

(2) Supplying information (if different) 

E. RESPONSIBILITY OR. ROLE OF 1) & 2) ABOVE: 

(1) 

(2) 

F. TYPE OF ORGANISATION: Consultant, research, education, 
information service, government dept., trade, 
professional institution, local authority, public 
institution~ private institution, other (please specify) 

G. FIELD(S) OF WORK! architectural, structural, engineering 
services, quantity surveying, management, manufacture, · 
building contrc.cting, equipment supplier, landscape 
design, hospital administration, 
medical, nursing, 
other (please specify) 

H. TYPE(S) OF WORK: general hospitals, teaching and 
special hospitals, health centres, homes for aged, 
nursing homes, doctor 1 s consulting rooms, dental 
surgaries, welfare clinics, indu~trial building 
(e.g. laundries), 
other (please specify). 



-2-

I. COST OP BUILDING WORK: per annu.rn, (average over last 
5 years) handled by organisation. 

Below $1000, $1001 - $10,000 
$10,001 - $100,000, $100,00 $1M 
$1H - $10H, above $10M. 

I 2.2 

J. NUMBE~ OF SEPARATE OFFICES or departments in organisation 
(i.e. separntely located) 

K. NUMBER OF INFORMA?ION SOURCES in organisation e.g. 
libraries ....... information centreSa••"e•••filing systems .. 
• • • • . • • • date, banks, •••••••••• information officers ......... . 

L. OTHER SOURCES OF INFOm-mTIO'tJ used by organisation: -
say yes/no. 
technical libraries 
packaged information services 
current awareness services 
enquiry services 
rnanufactureks or suppliers 
professional agenciP.s 
government authorities 
other (specify) 

M. IF YOUR ORGANISATIOB HAS A LIBRARY 
WHAT DOES I'l' CON'l'AIH? 

Books, manualsr etc. 

Periodicals & serien 

Trade data, catalogues 

Other (specify) 

Do you employ a librarian? 

Part time or full tirnc? 

number of vols:

no. of titles: 

no. of items: 

no. of items: 

ND l•Jl-IAT PRO.t?ORTIOi·l OF LlB&1.RY COLLECTION IS RELEVANT TO 
' HOSPITAL r ?LA1'!HII:JG: -

Less than 10~, 10% ~ 25%, 25% - 50%, more than 50%. 

0. WHAT I<INDS l1F INFOR.Ml\'i'ION AIDS ARE USED IU TFE LIBRARY? 

Abstract .. :, B.ib] .. iog-:-c:.phies, Published indexes, 
'Current Content.s', Directories, Home-made indexes, 
Punched cards~ ComputersD 
other (please specify). 
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P. HOW MANY OF THE FOLLOWING SERIES OF PUBLICATIONS DOES 

THE LIBRARY CONTAIN? (give number held in each series). 

1. Gt. Britain, Dept. of Health fi Social Security 
(ex Ministry of Health) o 

lol Hospital Building Notes. 

1.2 Hospital Equipment Notes. 

1. 3 Hospita.l Technical Memoranda 

1.4 Hospital Design notes. 

2. Scottish Herne & Health Department 

2.1 Hospital Planning Notes. 

2.2 Hospital Design in Use. 

3. I<ing Edward's Hospital Fund publications. 

4. Scottish Hospital Centre. 

5. Building Research Station {UK). 

6. Cormnonweal th Experimental Building Station & 
Dept. of Norks. 

7. Standards Assoc. of Australia. 

8. British Standards Institution. 

9. U.S. Public Health Service, Hospital Series. 

10. American Hospital Association. 

11. Uuffield Foundation or Nuffield Provincial Hospitals 
Trust. 

12. Regional Hospital Boards (in UK). 

Other overseas hospital or building publication 
series (not journals) 
(please specify titles). 

Other Australian hospital or building 
publications series:-
(please _specif7 titles). 
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Q. LIST FIVE OF THE ABOVE SERIES YOU USE MOST 
Specify in order of usage 1. - most used):-

1. 

2. 

3. 

4. 

s. 
R. LIST FIVE OTHER SOURCES OF INFORMATION USED MOST 

(e.g. abstracts, journals, books, enquiry services -
specify titles) 

1. 

2. 

3. 

4. 

5. 

S. WHAT FORM OF CLASSIFICATION SCHEME IS USED FOR 
ORGANISING DOCUMENTS IN YOUR LIBRARY? 

Dewey; UDC / :CI/SfB 
alphabetical subjects: 
other (specify) 

. 
0 SfB: 

I 2.4 

T. t-JHAT METHODS OF INDEXING FOR FINDING DOCUMENTS ARE USED? 

pre-coordinate (subject headings) 
post-coordinate (key words/terms) 
author index (alphabetical) 
title index (alphabetical) 
shelf list (classified order) 
other (specify) 
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u. CAN LIBRARY INFORMZ\.TION BE FOUND 

a) QUICKLY, & b) ACCUW~TELY enough to satisfy your 
enquirers needs?. a) Always/Usually/Sometimes/Never 

b) Ah•rays/Usually /Sometimes/Never 
c)if answer to either ci.) orb) is 'Sometimes' or 
'Never 1 , what is the problem: -

V. IF AN INFORMA'l'ION PROBLEM CM-1NOT BE AUS'iJERED 
SATISFACTORILY t'HTHIN YOUR Ot"ThJ ORGANISATION WHAT IS 
NEXT LIKELY STEP? 

I 2.5 

ask nearest public library; ask professional colleagues; 
consult govto dept; consult commercial enquiry service; 
ask special library (eog. professional/university; 
other (specify) · 

Wo DO YOU CONSIDER EXISTING OUTSIDE INFORMATION SOURCES 
AND SERVICES - Excellent; good; adequate; poor? 

X. t-IBAT IMPROVEMENTS WOULD YOU SUGGEST? 

Y. WHAT FORMS OF INFORMATION OR ADVISORY SERVICE WOULD. 
YOU LIKE TO SEE ESTABLISHED? 

a) Internationally 

b) Regionally (National or State) 

c} Locally (town or organisation) 
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!3 QUESTIONNAIRE ON HOSPITAL LIGHTING BIBLIOGRAPHY 

Please return to Mirella IIeath, School of Health Administration, 
University of NSW, P.O. Eox 1, Kensington 20JJ. 

A. DETAILS OF HESPONDENT 

1 • RESPONDENT I S NAME & POSITION 

2. NAME OF li'IHM/ORGANISATION 

J. ADDRESS 

4. TELEPHONE NUMBER 

5- TYPE OF ORGANISATION 
Tick appropriate word(s) architect 

education 
engin~:1er 
hospital 
government dept. 
research 
other (specify) 

6. TYPE OF WORK 
'l'ick app:r:·opria te word { s) hospitals 

residential 
industrial 
commercial 
educational 
other(specify) 

7. SPECIALISED INTERESTS 
Tick appropriate word(s) lighting 

design methods 
social needs 
clinical needs 
management 
construction 
economics 
psychology 
other (specify) 
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B. GENERAL BIBLIOGRAPHY USAGE 

1. What indexes/bibliographies/abstracts do you mainly consult 
at present? 
'J'ick appropriate word(s) Hospital Abstracts . 

Building Science Abstracts 
Index Medicus/MEDLARS 
Hospital Literature Index 
Abstract o:f Hospital 

Management Studies 
Scottish Hospital Centre Bibliographief 
other sources (specify) 

2. ·which o:f these publications do you :find most useful & why? 

3. Which kinds o:f in:formation source do you :find useful in 
solving technical/design problems such as selection or 
design o:f hospital ward lighting systems? 
Tick appropriate word(s) indexes 

abstracts 
book reviews 
journal articles 
1 textbooks 1 

manu:fac turers' data 
advisory services 
packaged in£ormation 
other (specify) 

4. To what extent have you previously made use o:f published 
abstracts or annotated bibliographies in :finding answers 
to technical/design problems? 

:frequently 
regulary 
occasionally 
not at all 

5. How useful do you regard bibliographies/abstracts in 
providing a key to solving technical/design problems? 

very useful 
use:ful 
o:f little use 
no use at all 

6. I:f o:f little or no use, why do you think this is so? 

7. Can you suggest how they should be improved? 



C. COM.MENTS ON HOSPITAL LIGHTING BIBLTOGRAPHY 

1. Have you used the bibliography in identifying sources 
of information? Yes 

No 

2. How useful do you find. the bibliography in identifying 
helpful sources ot"' information? 

very useful 
useful 
of little use 
no use at all 

3. Do you find the following items of information (1) useful 
or (2) superfluous~ 
Please number accordingly 

priority rating 
technical rating 
professional interests 
geographical zone of application 
keywords 
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4. Can you und'9rstand the form of presentation of the information 
in the bibliography? 

very easily 
.easily 
with some difficulty 
not at all 

5. If you have difficulty in using or understanding the bibliograpb 
- what are the problems? 

layout of information 
key·words used 
arrangement of pages 
slze o~ bibliography 
getting the publjcation referred to 
other (specify) 

6. Are there any additions or amendments you would like to see in 
this bibliography? 

7. If you have made use of information source{s) revealed by the 
bibliography what was the effect? 

clarified the problem 
new approach to design 
suggested a solution 
led to expert advice being sought 
provided ready made answer 
other (specify) 



8. What other kinds of information would you like to see 
included in a 'bibliography' of this kirid? 

manufacturers names 
consultancy firms 
examples of installations 
product data 
more journal articles 
index of current research 
other (specify) 

.9. What subject would you like to see covered in any further 
bibliographies of this kind? 

eg.noise control 
fire safety 
cleaning methods. 
car parking 
cardiac care units 

. . . . . . . . . . . . . . . . . . 

10. Are you prepared to provide continual regular feedback, 
if requested, on your use of this & other bibliographies 
or similar series? 

Yes 
No 

11. Are you prepared to be listed as a source of information 
yourself? 

Yes 
No 

12. If' yes, in what ways are you able to provide information, 
advice, design service etc.(Please specify). 

13. Please suggest any additional names/firms etc. who you 
think would be interested in receiving a copy of this 
bibliography and questionnaire. 
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RESPONSES TO LIGHTING BIBLIOGRAPHY QUESTIONNAIRE (summary) 

PROBLEMS in use were mentioned by ten respondents: 

layout 3 
keywords 2 
obtaining publications listed 2 
lIDfamiliarity 2 
facet arrangement 1 
abbreviations 1 

SUGGESTIONS FOR IMPROVEMENT included: 
arrange in keyword order 
underline important keywords 
indicate if publication is illustrated 
supply binder for abstract pages 
more spacious layout 
list all libraries holding publications cited 
include abstracts in lieu of or in addition to keywords 

OIBER INFORMATION WANTED (on lighting design) 

descriptions of installations 21 
index of current research 17 
manufacturers' names 15 
product data 14 
journal articles 14 
consultancy firms 9 
statutory authorities' advisory sections 1 
list of branch maintenance offices 1 

SUBJECTS FOR FURIBER BIBLIOGRAPHIES 
(topics mentioned more than twice) 

fire safety 8 
noise control 7 
cardiac care units 5 
operating theatre design 5 
intensive care units 4 
electrical services 4 
commmication systems 4 

. maintenance/security 4 
car parking 3 
facilities for the handicapped 3 

OFFERS OF FEEDBACK on the use of the lighting (and other) 
bibliographies were given by 26 respondents, of whom 25 
said they were prepared to be listed as information 
services. 
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14 QUESTIONNAIRE ON INFORMATION USAGE 
(condensed from original interview proforma) 

1 • 1 • What sources of health facility planning and 
design information do you have within your own 
organisation? 

(P..robe. Get unprompted and then prompted replies 
See notes). 

2.1 Have you, within the last 3 years, sought 
information on the planning and/or design of 
health facilities from sources outside your 
own organisation. 

If "yes" ask for up to J Pxamples and apply 
2.2, 2.J and 2.4 to each. 

If 11 no 11 , go to 3.1 

2.2 What information were you you seeking? 

2.3 Where did you try to obtain it? 

2.4 How do you rate the success of your search? 
Show Card A. 

J.1 Do you have any first-hand knowledge of either 
the absence or non-use of information leading 
to mistakes in planning or design? 

If "yes", ask for up to 3 examples -and apply 
3.2 and 3.3 to each. Try to establish whether 
the mistakes were considered planning .2.!: 
design errors. (See notes.} 

If "no", go to 4.1 

3.2 Please state which category (ie. absence _2!: 
non-use of information) and give a brief 
description. 

J.J Please try to give a rough l'Stimatt' o!' the cost 
of these mistakes and explain why these costs 
were incurred. (Probe). 
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4.1 Do you think the organisations which supply 
health rncility planning and dl•sig11 i11rormation 
should be the· same, or dif'1'0rent, i'rom those 
which make and implement policy? 

4.2 Why?{Probe) 

4.J How do you rate the acceptability of the following 
organisations (a) to provide information on 
health facility planning and design? {b) to lay 
down policies and/or undertake planning. 
Show Cards A and B. 

Federal Government Department 

State Government Department 

Regional Office of Health Commission 

Professional organisation (eg. A.II.A. 
Institute of Architects) 

Educational institution 

National Library 

Autonomous national Jrganisation set 
up for this purpose 

Private planning consultants 

Other (please specify) 
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5.1 How do you rate the value of the following 
kinds of information 

a) . to yourself personally? 

b) as a service to your organisation? 

Show Cards A and C. 

Advice from specialists/consultants 

Bibliographies of books and journal 
articles using abstracts · 

Bibliographies of books and journal 
articles using keywords 

Bibliographies with references grouped 
under subject headings --~-
Computer printouts of references 
{e.g. 11-tEDLARS) 

Evaluation studies of design in use 

Guidelines on standards 

Mandatory minimum requirements 

Names of other people with similar 
problems 

Newsletters or sections of journals 
giving information on projects, products, 
research 

Personal assessment of other projects 

Seminars 

1 St~te of the art' studies (i.e. studies of 
current knowledge on selected subjects) 

Unbiased evaluation of manufacturers• data 

Other (Please specify) 
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6.1 Have you, within the last J years, worked on 
any project which has produced information of 
potential use.to other health facility planners/ 
designers? 

If "yes", apply 6.2, 6.J and 6.4 

If "no", go to 6.4 and ask as hypothetical 
question. 

6.2 Would your organisation be prepared to share 
this information with other firms/organisations? 

6.3 If so, please indicate very briefly the kind 
of information you would be prepared to share. 

6.4 How would you be prepared to make this information 
available? 
Show Card D. 

By publishing a report 

By inviting an objective evaluation 
by another organisation 

By informal verbal communication 
and/or correspondence with enquirers 

By giving a research/information 
worker access to staff, meetings, 
documents. 

Other (please specify) 

Yes/No 

Yes/No. 

Yes/No 

Yes/No 

Yes/No 

7.1 Do you see any need for education p~ogrammes in 
health facility planning and design for: 

(a) Health facility designers (eg. architects, 
engineers)'l 

(b) Health :facility users on planning teams 
(eg. medical and nursing sta:ff, 
administrators etc)? 

If "yes" to either, apply 7.2, 7.3 and 7.4 

If "no"r go to 8.1 

7.2 Why? (Probe) 

7.3 What should be the purpose of such programmes? 

I 4.4 

7.4 Assuming that such programmes are multi-disciplinary, 
what form do you think they should take? (Probe 
for duration of course, format, content). 



18.1 The potential value of information brokerage 
is under inves·tigation. Here is a list of 
possible roles for an information broker. 
Please rate the value of each (a) ~o you and 
your organisation. (b) to the improvement of 
health facility planning and design generally 
in Australia. 
Show Cards A and E. 

Information Brokerage Roles 

LINK between information sources and users, 
providing users with one accAss point to all 
available information in selected subject fields. 

PROMOTER of 11 information awareness" and of the 
desirability of sharing information by seminars, 
education programmes, meetings, discussion 
groups, clubs, newsletters, journal features. 

IDENTIFIER of information needs (by contact with 
planners and designers) and organiser o:f means 
of satisfying those needs, either personally, or 
by one or more of the methods listed on Card c. 

MEMBER of research or planning group responsible 
for advising on information services, collating 
information relevant to current and future stages 
or planning work, and writing up the work of the 
group for publication. 

INSTIGATOR of information provision by the 
promotion of evaluation studies of design in 
use.and of obtaining feedback from health 
facility users. 

ADVISOR to federal and state authorities on 
the development of their information systems. 

9.1 Please give any suggestions you may have for 
improving the flow of health facility planning 
and design inf'ormation in Australia which have 
not been cover~d by your replies to the 
questionnaire. 
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IS INFORMATION USAGE SURVEY, 
RESPONDENTS" SUGGESTIONS REGARDING IMPROVING INFORMATION FLOW 
(Question 9) 

Problems 

People work in too much isolation. 

Feedback from users to designers prevented by government. 

The 'power game'. 

No one place to go for information. 

Lack of information on who is doing what. 

'Excess verbiage', 'useless information'. 

Conservative attitude of some hospital administrators -
"They don't want to listen to 'Smart Alec' fresh from university". 

Reticence of people in hospitals in giving information - "one 
gets, more information from the charge nurse than from professor". 

Needs 

More communication between people involved. 

Community education and open discussion of health facility planning 
and design issues. 

Greater sharing of information between hospitals and projects. 

Admit failures and learn from mistakes. 

Validate information and keep it simple, relevant, up to date. 

'State of the art' reports on specific topics. 

Information services to be run by experts. 

More publicity on work done by the School of Health Administration. 

Greater use of information from overseas and interstate. 

Central reference on research on common problems. 

Teach people problem-solving techniques rather than overburdening 
them with information. 

More publicity for Hospitals Planning Advisory Centre's services. 

More people to be involved in seminars. 

Improve communication between architects and medicos. 

More national coordination. 

L J 

List of names of people one can go to for advice on particular problems. 

Everyone to publish what they're doing. 

'First get on with it' (setting up a system). 

Publish cost analyses of projects (information is available in Health 
Commission but isn't published). 

A personalised information service. 
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