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IV

mHealth, a new paradigm of an emerging information technology (IT) artifact, transforms health care

delivery in the developing world by making it more accessible, affordable and available. Although

mHealth is transforming health care in developing countries, there are growing concerns about the

perceived service quality of such service systems and their overall effects on satisfaction, continuance

intentions and quality of life. In developing countries, expanding access or low costs are not enough if

one’s confidence in the quality of health services is low. If mHealth cannot be trusted to guarantee a

threshold level of quality, it will remain underutilized, be bypassed or be used as a measure of last resort.

However, there are few studies which have developed models to measure the components and

consequences of mHealth service quality. Thus, to fill this knowledge gap, this study developed a service

quality model for mHealth by framing its association with satisfaction, continuance intentions and quality

of life. To validate the model, the study used a quantitative-positivist approach as a research paradigm,

cross-sectional design as a survey method, cluster sampling as a sampling technique and component-

based structural equation modeling (SEM) as a data analysis technique. The findings of the study show

that mHealth service quality is a third-order construct model with three primary dimensions and nine

subdimensions which have a significant positive association with consequential latent variables.

Theoretically, the study extends service quality research by reframing the concept as a reflective,

hierarchical model and framing its impact on satisfaction, continuance intentions and quality of life in the

context of mHealth in a developing country. Methodologically, the study validates that component-based

SEM can be used to estimate the parameters of a higher-order construct and its association outcome

variables in a nomological network. Practically, the study provides managers with a service quality model

for conducting integrated analysis and design of service delivery systems. Overall, the study makes a

significant contribution to achieve patronage for firms, better health outcomes for patients and above all,

an improved quality of life for the community in developing countries.
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The world is becoming a service economy (Ostrom et al. 2010). Health care is one of the fastest

growing sectors in this economy. The growth of this sector can be sustained through a critical

evaluation of its impact on the success of firms, the well-being of societies and the quality of

consumers’ lives worldwide (Bitner & Brown 2008). Although health care is arguably the most

important service with a pervasive impact on daily life, this sector is facing serious challenges

(Berry & Bendapudi 2007). The health service system in the developing world is on a depressing

path, with a deadly combination of limited access to care, uneven quality and high costs (Porter

& Teisberg 2006). In this context, the introduction of information and communication

technologies (ICT), especially the application of mobile communications, creates the potential to

transform health care delivery by making this service more accessible, affordable and available.

According to the World Health Organization report (2011, p. 1), “the use of mobile and wireless

technologies to support the achievement of health objectives (mHealth) has the potential to

transform the face of health service delivery across the globe”.

1 An abridged version of the entire dissertation is encapsulated in this chapter, which was published in

the following journal:
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Within the context of developing countries, mHealth has emerged as a viable solution to serve

these pressing health care needs through its high-reach and low-cost solution. The adoption rate

of mHealth is quite high in these regions in comparison with the developed world because

moving to mHealth from nothing is easier than moving to mHealth from a strong tradition of an

efficient and ubiquitous telephony system (Prahalad 2004; Kaplan 2006; Ivatury 2009; Mechael

2009). Besides, the mobile platform is relatively inexpensive, faster and simpler than the fixed

phone platform which leads mobile phone-based health systems to experience huge growth in

resource-poor environments (Kalil 2009; Vodafone Group 2012). A recent study shows that

51 mHealth programs are being operated in 26 developing countries around the world (Vital

Wave Consulting 2009). These programs have been fuelled by the mobile phone ownership in

these regions which has already reached four billion (WHO 2011). This dramatic penetration of

mobile phones in low- and middle-income countries is playing a critical role in reducing the

digital divide in health care (Ranck 2011; Earth Institute 2010). It is expected that mHealth will

soon transform the face and context of health care service delivery in the developing world by

improving overall patient care and the provision of personalized health services.

“mHealth”, a new health care paradigm, is the application of mobile communications—such as,

mobile phones and PDAs—to deliver right-time health services to customers (or patients) (Vital

Wave Consulting 2009). This study focuses on a business-to-consumer (B2C) mHealth hotline

service in developing countries, which is defined as a personalized and interactive health service

over a mobile phone in order to provide ubiquitous and universal access to medical information

services to any patient (Ivatury et al. 2009). In the health care sector in developing countries,

mHealth is a transformative service system for shifting the care paradigm from crisis
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intervention to promoting wellness, prevention and self-management (Kaplan & Litewka 2008).

As a transformative service, mHealth centers on “creating uplifting changes and improvements

in the well-being of both individuals and communities” (Ostrom et al. 2010, p. 9).

Although mHealth creates positive changes, there are growing concerns about the user-perceived

quality of such services due to the lack of reliability of the service platform, knowledge and

competence of the provider, privacy and security of information services, and above all, their

overall effects on service satisfaction, continuance intentions and quality of life (Ahluwalia &

Varshney 2009; Angst & Agarwal 2009; Ivatury et al. 2009; Kaplan & Litewka 2008; Mechael

2009; Varshney 2005). In developing countries, expanding access or low costs are not enough if

one’s confidence in the quality of health care services is low (Andaleeb 2001). If the system

cannot be trusted to guarantee a threshold level of quality, it will remain underutilized, be

bypassed or be used as a measure of last resort (Andaleeb 2001; Dagger et al. 2007). Overall, the

importance of quality perceptions in the mHealth environment has been evidenced in numerous

studies (e.g., Ahluwalia & Varshney 2009; Kahn et al. 2010; Kaplan & Litewka 2008; Mechael

2009; Norris et al. 2008; Varshney 2005; Vital Wave Consulting 2009) because of its strong

effects on service satisfaction, future use intentions and quality of life (Choi et al. 2007; Dagger

& Sweeney 2006; Kaplan & Litewka 2008). Therefore, the quality issues represent the most

critical challenges in identifying and replicating the best mHealth practices around the world

(WHO 2011).

This study defines service quality (SQ) as consumers’ (or patients’) judgment about the overall

excellence or superiority of the mHealth service (Zeithaml 1987). The role of consumers (or
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patients) in evaluating the nature of quality becomes a critical competitive consideration due to

its enormous impact on outcome constructs (Chiou et al. 2006; Donabedian 1992; Jun et al.

1998; O’Connor et al. 2000). As such, perceived service quality and its association with

satisfaction, continuance intentions and quality of health life becomes a critical dimension to

determine the success or failure of the mHealth service system (Dagger et al. 2007; Dagger &

Sweeney 2006). However, research using models to analyze these relationships is scant in this

domain (Ostrom et al. 2010). A review of the literature reveals that most of the research in this

domain (i.e., mHealth) still remains largely anecdotal, fragmented and atheoretical (Chatterjee et

al. 2009; Kahn et al. 2010).

Therefore, the main objective of this study is to develop a consumers’ perception-based service

quality model that can reliably and validly measure the performance of mHealth services and its

effects on satisfaction, continuance intentions and quality of health life in the context of

developing countries. The specific objectives are firstly, to explore service quality dimensions in

the mHealth context; and secondly, to measure the impact of overall mHealth service quality on

satisfaction, continuance intentions and quality of health life.

A growing number of countries in the developing world have adopted mHealth services to

address health care needs (WHO 2011). mHealth is being used to provide versatile health care

solutions, such as, education and awareness, remote data collection, remote monitoring,

communication and training, disease and outbreak tracking, and diagnostic and treatment support

(Earth Institute 2010; Vital Wave Consulting 2009). Although these programs are experiencing
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higher adoption due to their widespread access and cost-effective solutions to basic health care

needs, they require immediate assessment to ensure their viability in terms of service quality

(Ahluwalia & Varshney 2009; Angst & Agarwal 2009; Earth Institute 2010; Ivatury et al 2009;

Kaplan & Litewka 2008; Mechael 2009; Norris et al. 2008; Varshney 2005; Vital Wave

Consulting 2009; WHO 2011). There is ample evidence that conceptualization and measurement

of service quality in health care have a significant impact on behavioral, financial and social

outcomes (Andaleeb 2001; Dagger et al. 2007; Dagger & Sweeney 2006). An adequate level of

service quality can provide greater fulfilment to patients through satisfaction, larger returns to

providers through continued usage, and better societal returns to the community through quality

of life (Andaleeb 2001; Dagger et al. 2007; Kahn et al. 2010). Although mHealth for developing

countries has received considerable attention, there is a paucity of research focused on service

quality dynamics in this setting. As such, research on mHealth service quality is necessary to

facilitate its critical impact evaluation in order to move beyond discussions of the potential

impact that it might have and anecdotal examples of how it is already being used (Curioso &

Mechael 2010; Earth Institute 2010; Feder 2010; Ivatury et al. 2009; Mechael 2009; Vital Wave

Consulting 2009; WHO 2011). Thus, to explore the dimensions of service quality in mHealth

and to measure the impact of overall mHealth service quality on individual (i.e., satisfaction),

economic (i.e., continuance intentions) and social (i.e., quality of life) outcomes, this study puts

forward the following research questions:

RQ 1: What are the dimensions of service quality of mHealth in the context of developing

countries?

RQ 2: Is there any influence of overall mHealth service quality on service satisfaction, intention

to continue using and quality of health life in this context?
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This study focuses on a popular B2C mHealth setting in Bangladesh, which is well known as

mobile telemedicine or mobile health (hotline) services in developing countries, such as,

MedicallHome in Mexico, HMRI in India and Healthline in Bangladesh (Ivatury et al. 2009;

WHO 2011). In recent years, this service has become very popular in low- and middle-income

countries (e.g., Bangladesh, India, Mexico, South Africa, etc.) and serves millions by delivering

right-time primary health services at an affordable cost (Ivatury et al. 2009). Under this platform,

a patient can easily access this service both in a non-emergency (headache, cold, cough, etc.) and

an emergency situation (accident, burn, severe stomach pain, etc.) by simply dialing some unique

digits (e.g., 789 in Bangladesh) from his or her mobile phone and can then receive medical

information, consultation, treatment, triage, diagnosis, referral and counseling from health

professionals (registered physicians, nurses and paramedics) (Ivatury et al. 2009; WHO 2011).

The overall quality perception of an mHealth service is influenced by the quality of service

delivery platform, quality of patient-physician interaction over that platform and quality of

service benefits (Ahluwalia & Varshney 2009; Ivatury et al. 2009; Koivisto 2007; Norris et al.

2008; Varshney 2005). Therefore, conceptualization and measurement of service quality in

mHealth is based on an interdisciplinary approach by exploring generic theories from marketing

(e.g., Brady & Cronin 2001; Fassnacht & Koese 2006; Parasuraman et al. 1985, 1988, 2005;

Sousa & Voss 2006), information systems (e.g., DeLone & McLean 2003; Nelson et al. 2005;

Pitt et al. 1995, 1997; Wixom & Todd 2005) and health care literature (e.g., Andaleeb 2001;

Dagger et al. 2007; Dagger & Sweeney 2006; Kahn et al. 2010). This study argues that reference

disciplines and audiences are essential components for conducting research in an
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interdisciplinary field, such as, health service systems (Ostrom et al. 2010; Wilson & Lankton

2004). The central theme of this study is the service quality concept which was originally

developed by marketing academics (Gronroos 1982, 1984; Parasuraman et al. 1985, 1988) and

subsequently adopted in information systems research by Kettinger and Lee (1994, 1997, 2005),

Pitt et al. (1995, 1997), Jiang et al. (2000, 2001, 2002), Watson (1998), DeLone and McLean

(2003), Ma et al. (2005) and Jia et al. (2008). Therefore, this study is based on an

interdisciplinary approach to model the dynamics of mHealth service quality in the context of

developing countries.

This study specifies that the nature of the theory is ‘explaining and predicting’ (Gregor 2006),

the research philosophy is ‘quantitative-positivist’ (Straub et al. 2004), the research method is

‘field study’ (Jenkins 1985), the data collection technique is ‘cross-sectional survey’

(Pinsonneault & Kramer 1993), the sampling strategy is ‘area wise cluster sampling’ (Andaleeb

2001) and the data analysis technique is ‘exploratory factor analysis’ for the pilot study and ‘PLS

path modeling’ for the main study. The study established rigor in the research design by

supporting the application of each of these techniques using necessary logic and support from the

literature.
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This study reflects the positivist notion by formulating an empirically testable theory to establish

‘law like generalizations’ (Orlikowski & Baroudi 1991), such as, overall service quality in

mHealth consists of three primary dimensions and nine subdimensions which have a significant

impact on satisfaction, continuance intentions and quality of health life. Since this study is going

to measure a causal network of relationships in service quality, a field study was conducted using

cross-sectional survey design. This study confirms such research as a “proxy view” to capture

the critical aspects of service systems through some surrogate measures (e.g., quantitative

variables). It posits that perceptual, cognitive and attitudinal responses to service systems are the

critical variables in explaining and predicting technology and its effects on the world

(Orlikowski & Iacono 2001).

Data were collected from Bangladesh, one of the leading mHealth service-providing developing

nations, under a global mHealth assessment project from January to March 2010. The study used

area wise cluster sampling to collect data from two urban areas (Dhaka City and Khulna City)

and three rural areas (Netrokona, Keranigonj and Kaligonj). Areas were selected in such a

manner that different socio-economic groups were represented. A total of 400 surveys were

completed for the study, of which 110 surveys were completed for the pilot study in

January 2010 and 290 surveys were completed for the main study in March 2010. The

demographic profile of the respondents both in the pilot study and confirmatory study represents

a diverse cross-section of the population.
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The study specified mHealth service quality as a third-order, hierarchical-reflective construct

model which has a significant impact on satisfaction, continuance intentions and quality of life.

This study conducted exploratory factor analysis with varimax rotation in the pilot study

(Chapter 6) and confirmatory factor analysis with PLS in the main study (Chapter 8).

The study applied hierarchical modeling in the confirmatory study in order to capture a level of

abstraction higher than these first-order constructs (Edwards 2001; Law et al. 1998; MacKenzie

et al. 2005; Wetzels et al. 2009). The usefulness of such modeling is quite evident both in

covariance-based structural equation modeling (CBSEM) and component-based structural

equation modeling or partial least squares (PLS) (Chin 2010). Conceptual and empirical

contributions of hierarchical models have been discussed in some CBSEM studies (Dagger et al.

2007; Fassnacht & Koese 2006); however, there is a paucity of research in component-based

SEM (PLS) (Wetzels et al. 2009). Thus, this study adopted PLS path modeling in estimating a

hierarchical service quality model because it leads to theoretical parsimony and model simplicity

(Chin 2010; Edwards 2001; Law & Wong 1999; Wetzels et al. 2009). To the best of our

knowledge, there is no study which has used PLS in validating a hierarchical service quality

model.
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This study discusses its contributions in terms of theory, methodology and practice.

Theoretically, the study extends service quality research by reframing the concept as a

hierarchical-reflective construct and modeling its impact on satisfaction, intention to continue

using and quality of life in the context of mHealth in a developing country. Methodologically,

the study validates that component-based SEM or PLS path modeling can be used to estimate the

parameters of a higher-order construct and its association with subsequent consequential latent

variables in a nomological network. Practically, the study provides managers with a service

quality model for conducting integrated analysis and design of service delivery systems. Overall,

the study makes a significant contribution to achieving patronage for firms, better health

outcomes for patients and above all, an improved quality of life for the community in developing

countries.

This study extends existing service quality theory in the context of mHealth services by

capturing users’ perceptions about three primary dimensions (platform quality, interaction

quality, outcome quality) and nine subdimensions (systems reliability, systems availability,

systems efficiency, systems privacy, responsiveness, assurance, empathy, functional benefit and

emotional benefit). In addition, it adds novelty to theory by modeling the association between

service quality and two new outcome constructs (i.e., continuance intentions and quality of

health life) which have not previously been investigated. Furthermore, the newness of the theory

lies in its application in a new research setting (developing country) based on the logical
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evidence of user-perceived quality (Whetten 1989). Thus, the study believes that the proposed

theoretical framework makes a significant contribution to knowledge as most of its constructs

and their relationships have not been the subject of prior theorizing in the context of mHealth

services.

The study explains the methodological gestalt of hierarchical modeling using PLS in order to

demonstrate why this study is a leap forward. It is one of the earliest attempts to conceptualize

and validate a hierarchical model using PLS in the context of service quality research. Using the

approach of repeated indicators (Lohmoller 1989; Wold 1982) in estimating the higher-order

latent variable, the study confirms adequate measurement and structural properties for the

research model (Chin 2010; Hair et al. 2011; Wetzels et al. 2009). The application of PLS makes

it possible to extend the theoretical contribution of the study by developing and validating a

third-order, reflective service quality model. The study also confirms that higher-order constructs

can be framed with outcome constructs in a structural model to prove nomological validity. The

study also illuminates the robustness of analysis by illustrating how to quantify mediating and

moderating variables, and the effects of control variables in a hierarchical model. This is a

situation where PLS outperforms covariance-based SEM (CBSEM) in estimating a third-order,

hierarchical model by successfully averting various constraints of CBSEM in terms of

distributional properties (multivariate normality), measurement level, sample size, model

complexity, model identification and factor indeterminacy.
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The implications of this research are highly relevant to mHealth service providers, health care

management and society in general. The findings suggest that users evaluate the service quality

of mHealth at an overall level, a dimensional level (platform quality, interaction quality and

outcome quality) and at a subdimensional level (systems reliability, systems efficiency, systems

availability, systems privacy, responsiveness, assurance, empathy, functional benefit and

emotional benefit). For providers of mHealth services, this finding improves the understanding

of how customers evaluate mHealth service quality. In particular, the findings suggest that

providers of mHealth should focus on improving the quality of the services they provide across

the three primary dimensions which can be achieved through nine subdimensions. The model

also offers managers an understanding of how individual service quality dimension and overall

service quality interact in the formation of satisfaction (SAT), quality of life (QOL) and intention

to continue using (ICU). The findings support the importance of overall service quality (SQ) as a

significant decision-making variable in predicting individual outcome (i.e., satisfaction (SAT)),

economic outcome (i.e., ICU) and social outcome (i.e., QOL). Thus, the findings on SQ-SAT-

ICU offer managers an understanding of economic sustainability, and the findings on SQ-SAT-

QOL help managers to track the level of societal welfare caused by mHealth implementation in

developing countries.

This study has some limitations. Firstly, the research was conducted within the specific domain

of an mHealth service in a specific country. As a result, the applicability of findings more
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broadly or to other specific forms of mHealth service in a new setting is uncertain. Secondly, this

research was based on multiple cross-sectional studies so the study contains typical limitations

associated with this kind of research methodology. Thirdly, the sample only represents

consumers from a developing country (i.e., Bangladesh), thereby there is a limitation regarding

the generalizability of findings to other consumers in developed countries.

This study has paved the way for future research to extend into cross-cultural settings by

incorporating respondents from both developed and developing countries. Future studies can also

identify and test additional boundary conditions to present an even richer understanding of

mHealth service quality and continuance behavior. Studies can also be extended to incorporate a

dyadic approach in which perceptions of service providers and consumers will be taken into

account. Subsequent studies can assess the impact of service quality on other consequential latent

variables. Methodologically, it would be useful for future studies to evaluate hierarchical

modeling by comparing both covariance-based SEM and component-based SEM (or PLS).

This dissertation consists of nine chapters, starting with this introductory chapter which provides

a snapshot of the entire study. A brief overview of the remaining chapters of this dissertation is

depicted in Table 1.1 and discussed in the following sections:
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Table 1.1 Structure of the thesis

Chapters Contents

Chapter 1
Introduction

Problem definition, rationale and objectives
Research questions
Scope and theory
Methodology and contribution
Structure of the thesis

Chapter 2
Literature Review (Context)

mHealth services
mHealth in developing countries
mHealth (hotline) services

Chapter 3
Literature Review (Theory)

Generic service quality theory
Service quality in information systems
Relationship among service quality, satisfaction,
continuance intentions and quality of life

Chapter 4
Conceptual Model and Hypotheses
Development

Discussion of conceptual model
Discussion of key constructs
Discussion of hypotheses

Chapters 5, 6, 7
Methodology (1) (2) (3)

Research paradigm
Instrument development and validation process
Data analysis technique

Chapter 8
Analysis and Results

Construct and measurement
Reliability and validity
Tests of hypotheses
Overall findings

Chapter 9
Discussion and Conclusions

Discussion of results
Theoretical contribution
Managerial implications
Limitations
Future research directions
Conclusions

Chapter 2 discusses the nature of the mHealth service and its role in developing countries with its

critical challenges. As such, firstly, the chapter provides an overview of service in terms of

service definition, service characteristics and service categories. Secondly, the chapter provides
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an overview of mHealth service in terms of definitions, characteristics and service types. Thirdly,

the chapter explores different types of mHealth services in developing countries. Finally, the

chapter discusses the research setting of the study, that is, an mHealth (hotline) service in the

context of a developing country.

Chapter 3 explores different service quality theories and synthesizes the gaps and findings for

developing an mHealth service quality model. Firstly, the chapter defines quality, service quality

and perceived service quality. Secondly, the chapter explores generic service quality theories and

identifies their findings and gaps to determine the nature of the service quality concept. Thirdly,

the chapter discovers service quality theories in information systems and their relevance to the

mHealth context. Fourthly, the chapter explores service quality theories both in traditional health

services and mHealth services and critically analyzes their dimensions, relevance and research

limitations. Finally, the chapter discusses the association between service quality and outcome

constructs (e.g., satisfaction, continuance intentions and quality of health life) with their gaps in

the mHealth environment.

This chapter discusses the nature of the proposed mHealth service quality model and presents the

relevant hypotheses based on causality among constructs. Epistemologically, the model

development process embraces a positivist-quantitative research paradigm and ontologically, the

model extends knowledge by developing a hierarchical, multidimensional service quality model
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to measure mHealth which is a new paradigm in health service. Specifically, the conceptual

model depicts the components and consequences of service quality in the context of B2C

mHealth (hotline) services in developing countries. The model elucidates an overview of

associations in terms of a cognitive-affective-conative framework. The model simplifies the

service quality dominant decision-making process for the mHealth platform (e.g., B2C mHealth

care) with an effect on individual (i.e., satisfaction), economic (i.e., continuance intentions) and

social (i.e., quality of life) outcomes.

Chapter 5 links the nature of the research model with epistemological beliefs and research

methods. To pursue this objective, the chapter specifies that the nature of the theory is

‘explaining and predicting’, the research philosophy is ‘quantitative positivist’, the research

method is ‘field study’, the data collection technique is ‘cross-sectional survey’, the sampling

strategy is ‘area wise cluster sampling’ and the data analysis technique is based on ‘PLS path

modeling’. The study establishes rigor in the research design by supporting the application of

each of these techniques using necessary logic and support from the literature.

Chapter 6 argues that there is a paucity of reliable and valid instruments for adequately capturing

the dimensions of mHealth service quality. The chapter also argues that poor theoretical

development, inadequate conceptualization of constructs and a lack of valid operationalization of

measures have aggravated the pursuit of scale development process in this context. Thus, the

main purpose of this chapter is to develop and validate a multidimensional service quality scale



I n t r o d u c t i o n | 17

in mHealth and to investigate its ability to predict critical service outcomes in a nomological

network.

This chapter specifies the data analysis technique of the study in estimating the research model.

The study applies PLS path modeling or component-based SEM in estimating the third-order,

reflective, service quality model. The study argues that PLS leads to more theoretical parsimony

and less model complexity for estimating a higher-order model. Therefore, the objectives of this

chapter are to specify the nature of the research model, justify the logic for applying PLS path

modeling or component-based SEM, demonstrate how to operationalize PLS for estimating the

hierarchical model and discuss the parameters for evaluating a PLS-based complex hierarchical

model.

This chapter presents the overall results of the study by estimating the measurement model and

structural model. The results also present the impact of key mediator, moderator and control

variables on the research model. Overall, this chapter discusses firstly, the first-order

measurement model in terms of convergent and discriminant validity; secondly, the findings of

the higher-order measurement model in terms of reliability and validity; thirdly, the findings of

the structural model with the results of hypotheses testing; fourthly, the roles of mediator and

moderator in the research model; fifthly, the roles of control variables in the research model; and
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finally, the results of power analysis, predictive relevance and the goodness of fit (GoF) index in

validating overall empirical findings.

This chapter aims to elucidate the implications of the empirical findings, theoretical significance,

methodological advancement and practical contribution of the study. The chapter also discusses

limitations and future research directions of the study with concluding remarks. Overall, the

chapter focuses on the following sections: a review of the research objectives; summary of

empirical findings based on research questions; contribution to theory, methodology and

practice; research constraints; and future research avenues.

In this section, the study defines key terms used in the dissertation:

 Service: The application of specialized competences (knowledge and skills) through

deeds, processes and performances for the benefit of another entity or the entity itself

(Vargo & Lusch 2004).

 mHealth hotline service: A personalized and interactive health service over a mobile

phone in order to provide ubiquitous and universal access to medical information services

to any patient (Ivatury et al. 2009).
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 Developing countries: The nations which often have abundant natural resources but lack

the capital, entrepreneurial and technical skills required to develop them. The average

income per head and the standard of living in these countries is therefore far below that of

the industrial nations (World Bank 2004).

 Consumers or users or patients: The ultimate users of services. However, the term also

refers to the buyer or decision maker as well as the ultimate consumer (Kotler & Keller

2006).

 Service quality or perceived service quality: A consumer’s (or patient’s) judgment of, or

impression about, an entity’s overall excellence or superiority (Dagger et al. 2007).

 Customer satisfaction or service satisfaction: This study defines satisfaction as a

consumer’s overall evaluation of his/her experiences with the mHealth service (Spreng et

al. 1996)

 Intention to continue using (ICU) or continuance intentions: This study defines intention

to continue using as a usage stage when mHealth use transcends conscious behavior and

becomes part of normal routine activity (Bhattacherjee 2001)

 Quality of life (QOL) in health: This study defines QOL as a consumer’s (or patient’s)

sense of overall well-being in health care (Dagger & Sweeney 2006).

 Hierarchical construct or model: A construct with more than one dimension where each

dimension captures some portion of the overall latent variable (Edwards 2001; Jarvis et

al. 2003; Petter et al. 2007).
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 Reflective construct: Indicators are the manifestation of a construct, and the direction of

causality is from construct to indicators (Jarvis et al. 2003; Petter et al. 2007).

 Reflective model: A structural model comprised of all reflective constructs (Jarvis et al.

2003; Petter et al. 2007).

 PLS path modeling or component-based SEM: Partial least squares (PLS) is a

component-based approach for testing structural equation models (Chin 1998a).

The objective of Chapter 1 was to provide an overview of the present study. The chapter initially

discussed the research problem, rationale and objectives, which was followed by the

specification of the research questions in the context of mHealth in developing countries. The

chapter then presented the research methodology in terms of the research paradigm, research

method, sampling, scaling and data analysis techniques. The chapter also highlighted the

contributions of the study in terms of theory, methodology and practice. Finally, the chapter

presented the structure of the thesis by briefly outlining the nine chapters and defining the key

terms used in the dissertation. The next two chapters review the literature and synthesize the

findings and gaps in mHealth in developing countries (Chapter 2: Literature Review - Context)

and service quality dynamics in mHealth (Chapter 3: Literature Review-Theory).



Health challenges present arguably the most significant barrier to sustainable development in the

developing world. Research into this sector has predominantly focused on general health services

with a scant focus on electronic platform-driven health care in developing countries. This study

addresses this gap by considering mHealth services in these regions (Akter & Ray 2010). The

extant literature demonstrates the potential of mHealth in transforming health care in resource-

poor settings; however, service quality appears to be the most formidable challenge. Thus, the

literature review covers both the contextual application of mHealth (Chapter 2) and service

quality-related theoretical explorations (Chapter 3). The current chapter explores the nature and

characteristics of services, health services and mHealth services. It also identifies mHealth as a

transformative health service in developing countries and specifies the research setting of the

study with critical challenges and gaps. The next chapter (Chapter 3) reviews the components

and consequences of service quality theory and specific gaps in the context of mHealth services.

Abridged versions of this chapter were published in the following book and conference:
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This chapter is designed as follows: Section 2.2 discusses an overview of service in terms of

service definition, service characteristics and service categories. Next, the chapter outlines the

nature and characteristics of health services (Section 2.3) and mHealth services (Section 2.4).

These discussions lead the chapter to explore mHealth in developing countries (Section 2.5) and

to explore the research setting of the study with relevant gaps (Section 2.6). Finally, Section 2.7

provides a summary of the chapter.

Services are part and parcel of our life. Shostack (1977) views services as essentially intangible

activities which fulfil certain wants. Many scholars (e.g., Bateson 1979; Kotler & Bloom 1984;

Zeithaml et al. 1985) have supported this logic and based their service definition on

‘intangibility’. Berry (1980, p. 24) defines a service as “a deed, a performance, an effort … and

when a service is purchased, there is generally nothing tangible to show for it.” This definition is

very consistent with Kotler and Bloom’s (1984) definition which also identifies a service as an

activity or benefit under an exchange process that is based on intangibility and no ownership.

Gronroos (1988, p. 10) in his initial definition proposes that “a service is not a thing but a series

of activities or process, which moreover are produced and consumed simultaneously at least to

some extent …” (p. 10). Recently, Gronroos (2000, p. 46) redefines services as “processes that

consist of a set of activities which take place in interactions between a customer and people,

goods and other physical resources, systems and/or infrastructures representing the service

provider and possibly involving other customers, which aim at solving customers’ problems”.
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Acknowledging the process viewpoint of service, Zeithaml et al. (1996) introduce perceived

value orientation in services by identifying them as “deeds, processes or performances”. Overall,

Lovelock et al. (2001) propose services as process-based economic activities that provide place,

form, time, problem solving or experiential benefits to the user. In the same spirit, Fitzsimmons

and Fitzsimmons (2006) define service as “a time-perishable, intangible experience performed

for a customer acting in the role of a co-producer”. Rai and Sambamurthy (2006) echo the same

concept by defining service as “a simultaneous or near-simultaneous exchange of production and

consumption, transformation in the experience and value that customers receive from

engagement with providers, and intangibility in that goods are not exchanged”. Sampson and

Froehle (2006) also focus on the co-production and identify that “the customer provides

significant inputs into the production process.” Overall, Kotler and Keller (2006) synthesize

service as “any act or performance that one party can offer to another party that is essentially

intangible and does not result in the ownership of anything”. They identify service as an

economic activity which provides benefits to a customer by bringing a desired change in his or

her status at a specific time and place.

However, Vargo and Lusch (2004) further update the extant notions by focusing on value rather

than utility and defining service simply as “the application of specialized competences

(knowledge and skills) through deeds, processes, and performances for the benefit of another

entity or the entity itself”. More precisely, they identify a ‘‘service’’ as the application of

resources for the benefit of another (Vargo & Lusch 2006). Supporting such a dictionary-like

definition of a service, Alter (2008) states that “services are acts performed for others, including

the provision of resources that others will use”. In the same spirit, IBM Research (2009) provides
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a simple definition of a service by defining it as “a provider-client interaction that creates and

captures value”. Early scholars emphasized the concept of ‘intangibility’ in defining services;

however, present scholars identify a service as the application of ‘resources’ under a ‘process’

for the benefit of others. Overall, this study adopts the simplistic and unifying viewpoints of

Vargo and Lusch (2004) and Alter (2008) which define service as a process to provide benefits

to others using resources (e.g., skills, competences or better platforms).

The fundamental characteristics of services are based on intangibility, inseparability, variability,

perishability, customer participation and no ownership (see Table 2.1). Research on services has

always addressed these characteristics to identify their challenges and opportunities. As such,

theories and models in services literature have always focused on these characteristics to extend

knowledge.

‘Intangibility’ is the most basic nature of services which distinguishes them from goods

(Shostack 1977). Although intangibility is an important nature of services, it is logical to think

about intangibility on a continuum ranging from highly intangible to slightly intangible

(Lovelock et al. 2011; Zeithaml & Bitner 2009). Consumers cannot make a full evaluation of

service quality before purchase because of this nature. It indicates that the elements of service

cannot be tasted, smelled, touched or seen (McColl-Kennedy 2003). As services are inherently

intangible, it is very difficult for customers to evaluate service quality before consumption.

Moreover, service providers are generally located in different locations. As a result, it is harder

for customers to compare a particular service performance with other providers due to the lack of
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easily available reference points (Lovelock et al. 2011). Services also cannot be experimented

with or sampled before involvement in the exchange process, which creates additional perceived

risk for consumers in terms of functional or emotional benefit (Akter et al. 2010a; Dagger &

Lawley 2003).

Table 2.1 Service characteristics and their implications in service research

Service Characteristics Challenges Implications References

Intangibility

Service cannot be
tasted, smelled, touched
or seen.

Difficult to provide concrete
evidence; difficult to
evaluate service quality; risk
and uncertainty in
visualizing service benefits.

Ensuring service
benefits; documenting
performance; offering
guarantee.

Berry (1980);
Lovelock et al.
(2011); Shostack
(1977); Zeithaml
(1985); Zeithaml &
Bitner (2009).

Inseparability

Services are produced
and consumed
simultaneously.

Limited production
capacity; difficult to ensure
consistency in provider’s
equipment, facility or
overall systems.

Ensuring quality of
interaction to ensure
service benefits.

Berry (1980);
Lovelock et al.
(2011); Zeithaml
(1985); Zeithaml &
Bitner (2009).

Variability

Services vary as per
contexts.

Difficult to ensure
consistency, reliability and
service quality or harder to
protect customers from
service failures.

Determining quality
standards to prevent
service failures;
implementing good
service recovery
procedures.

Berry (1980);
Lovelock et al.
(2011); Zeithaml
(1985); Zeithaml &
Bitner (2009).

Perishability

Services cannot be
stored.

Services cannot be stored;
time pressure in service
execution; difficult to
manage service demands,
waiting time, right-time
service.

Fixing service systems
to adjust capacity.

Berry (1980);
Lovelock et al.
(2011); Zeithaml
(1985); Zeithaml &
Bitner (2009).

Customer
participation

Services require co-
production from
customers.

Attitude and behavior of
service providers and
customers hugely influence
overall service quality,
satisfaction or future use
intentions.

Ensuring
standardization in
service quality in
service execution.

Berry (1980);
Lovelock et al.
(2011); Zeithaml
(1985); Zeithaml &
Bitner (2009).

No ownership

The ownership of
services cannot be
transferred.

Nothing remains after
consumption; difficult to
provide equal service
experience; less time to
evaluate quality; post-
purchase dissonance

Reducing dissonance by
ensuring service
benefits and customer
satisfaction.

Kotler & Bloom
(1984); Lovelock et
al. (2011); McColl-
Kennedy (2003);
Zeithaml & Bitner
(2009).
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‘Inseparability’ refers to the simultaneous production and consumption of a service. It indicates

that it is very difficult to separate the service from its provider (Berry 1980; Zeithaml 1985). It

also indicates that customers are expected to cooperate and coproduce the service by interacting

with the provider’s equipment, facility and systems (Vargo & Lusch 2006). The degree and

nature of consumers’ involvement in the service process influences service performance and the

quality of the encounter (Dagger & Lawley 2003). In other words, the quality of interaction

between provider and customer influences the customer’s perception of service quality and

satisfaction. This feature indicates that both service providers and consumers are required to play

an active role in order to enhance productivity, experience and satisfaction. This also highlights

the roles of dynamic ‘front stage’ and ‘back stage’ to provide better customer experience (Sousa

& Voss 2006).

‘Variability’ implies that it is difficult to maintain consistency in service outcomes (Berry 1980;

Lovelock et al. 2011; Zeithaml 1987; Zeithaml & Bitner 2009). Because of the use of people in

service delivery, simultaneous production and consumption and other extraneous factors, wide

variation is seen in service performance. As people are involved in the service process, providers

and customers with differing backgrounds make it difficult to control service quality. As such,

differences in attitudes, transaction speed and quality of performance influence service

interaction and sometimes lead to service failures (McColl-Kennedy 2003). Variability also

indicates that the difference in provider and customer orientations in terms of personality,

manner and actions leads to variation in service perceptions and evaluations. Due to service

variability, it is not always possible to generate identical service outcomes each time the service
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is executed. Thus, it is critical to reduce variability by adopting standardized procedures at all

service touch points which can be done by adopting rigorous management of all service quality

dimensions.

‘Perishability’ indicates that services perish (McColl-Kennedy 2003). Services are ephemeral

and cannot be stocked. It also suggests that services cannot be returned once they have been

purchased. It is important to manage demand levels by matching service capacity (Zeithaml &

Bitner 2009). It is also critical to manage demand and supply at a particular time to satisfy

service needs. Thus, in case of no demand, service is wasted and, in case of over demand,

customers have to wait. Service providers face major challenges when there is variation in

demand. Thus, a critical task is to manage demand levels according to available resources. In

addition to these basic characteristics of services, the role of the customer in production and

delivery influences service performance (Berry 1980). Since service is an exchange process, the

quality of customers’ input influences service outcomes (Zeithaml et al. 2004). To improve the

quality of input, customers should be provided with proper knowledge about the service process

using communication channels. For high involvement services, such as in health care, it is often

important to train customers to provide quality input for a better service outcome (Dagger &

Lawley 2003; Lovelock et al. 2011; Zeithaml & Bitner 2009). Furthermore, as the exchange

process in service does not transfer any ownership to customers, customer experience makes a

real difference in service perception. This characteristic indicates the challenge of effectively

reducing ‘customer dissonance’ to manage a long-term relationship. Overall, the basic

characteristics of services indicate that service evaluations are highly subjective and context-

specific (Brady & Cronin 2001).
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Health care is one of the fastest growing sectors in the services economy (Berry & Bendapudi

2007) because of the ageing population, mounting competitive pressures (Abramowitz et al.

1987), increasing consumerism, and emerging treatment and technologies (Ludwig et al. 1993;

Dagger et al. 2007; O’Connor et al. 2000). Health care has a pervasive and intensive impact on

the economies and the quality of daily life (Berry & Bendapudi 2007).

The service literature shows wide variation in exploring the nature of health services in terms of

its characteristics, contexts, process and interaction (Lovelock et al. 2011; Zeithaml & Bitner

2009). Although service characteristics (e.g., intangibility, inseparability, perishability and

variability) receive overwhelming attention in characterizing the nature of health services

(Shostack 1977; Zeithaml 1981, 1983), some other factors (e.g., people-based, equipment-based)

also play an important role in defining these services. Overall, the service classification scheme

provides an important insight in understanding the nature of different services.

Table 2.2 synthesizes the service classification scheme proposed in the literature. This scheme

offers a critical insight regarding the nature of health services and its strategic implications. For

example, health care is predominantly categorized as a high contact service (Kotler 1981; Kotler

& Keller 2006) which is provided by people (Lovelock & Yip 1996), dependent on experience

properties (Zeithaml 1981; Zeithaml & Bitner 2009) and the value is added by interaction

(Booms & Bitner 1981; Kotler & Keller 2006). Some scholars highlight that health services are

dependent on a high degree of interaction (e.g., Schmenner 1986; Dagger et al. 2007) and a large
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number of consumers use these services (Andaleeb 2001, 2008; Silvestro et al. 1992). According

to Berry and Bendapudi (2007, p. 113), “[h]ealth care services are both labor and skill intensive,

contributing to considerable variability in performance from one clinician to another. The

variability is not just in the service style and communication skills of clinicians but also in their

technical skills”. The authors also note that health services share common characteristics with

other services. For example, health services are ‘intangible’ as the core benefits depend on their

performance, ‘inseparable’ as they are always centered on people and ‘perishable’ as the

providers create value through timely medical solutions. Some scholars identified a health

service as a ‘credence service’ as it is difficult to judge its performance even after consumption

(e.g., Berry & Bendaupudi 2007; Dagger et al. 2007; Zeithaml 1981). Overall, these

characteristics indicate that it is necessary to evaluate the performance of any health service

using patients’ perceptions (Andaleeb 2001; Dagger et al. 2007). According to Sofaer and

Firminger (2005, p. 516) “… [p]atient perceptions of quality are inherently meaningful and

should be a primary focus of attention within the health care system … patient perceptions

because they are powerful drivers of outcomes important to various other stakeholders”. The

authors also note that it becomes important to conceptualize patient perceptions of health service

quality and uncover what drives those perceptions.

As the study focuses on an innovative health care paradigm, the understanding of patients’

perceptions regarding the nature and characteristics of this service is critical because patients still

have fairly inchoate and pliable notions about this service. Thus, before understanding the nature

of mHealth service in the next section, Table 2.2 presents a service classification scheme based

on the extant literature to distinguish the nature of health service from other services.
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mHealth has been broadly understood as health service delivery over a mobile or wireless

platform (Istepanian 2004). This early definition of mHealth has been extending since its

inception due to the massive uptake of mobile communications, dramatic growth in the use of

mobile handsets and greater penetration of mobile services throughout the world (Akter & Ray

2010). The extant literature defines mHealth as a subset of eHealth which delivers health

services over a mobile platform (Mechael 2009). Whereas eHealth is defined as the embryonic

convergence of wide-reaching technologies like the Internet, computer telephony/interactive

voice response, wireless communications, direct access to health care providers, care

management, education and wellness (DeLuca & Enmark 2000), mHealth is defined as using

mobile communications—such as PDAs and mobile phones—for health services and information

(see Figure 2.1). Broadly, mHealth is defined as the use of portable devices with the capability to

create, store, retrieve and transmit data in real time between end-users for the purpose of

improving patient safety and quality of care (Vital Wave Consulting 2008). These definitions of

mHealth have predominantly emphasized ‘wireless communication’ to provide health care

solutions (Vital Wave Consulting 2008). Highlighting the importance of wireless communication

devices to support public health and clinical practice, Kahn et al. (2010) define mHealth as the

use of portable electronic devices for mobile voice and data communication over a cellular or

other wireless network of base stations to provide health information.
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It is worth noting that there is a clear difference between mHealth and telemedicine. According

to a recent report by WHO and Vodafone (2012, p. 7), mHealth is “a sub-set of eHealth relating

to the application of mobile communications and network technologies for healthcare, to

optimise the efficiencies of health organisations’ internal processes and enhance the delivery of

healthcare” whereas telemedicine is “a sub-set of telehealth relating to the use of

telecommunications supported by ICT to link clinicians to patients for diagnosis and treatment”.

In the context of mHealth, the delivery of health services is provided at anytime and any place

over a mobile platform using cellular networks (e.g., mobile phone) whereas in the case of

telemedicine, the health services are predominantly provided over general telephones from a

fixed location and at a fixed time. As such, WHO (2011, p. 34) points out that mHealth employs

“the communication or consultation between health professionals and patients using the voice,

text, data, imaging, or video functions of a mobile device”. Ivatury et al. (2009) clearly

differentiated mHealth from telemedicine programs by arguing that telemedicine requires

patients to visit a fixed place where the patients are connected to health care providers via video

and/or voice. Thus, it is evident that mHealth is different from telemedicine as: (1) it provides

medical service and information to individual patients only by mobile phone; (2) it delivers

information to patients through interpersonal interaction (i.e, voice) and/or short messaging

service (SMS) (i.e., data) over a mobile phone; (3) it provides any-time and anywhere services

over mobile phone with the patient not needing to be present at a specific location at a specific

time.
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Figure 2.1 Interrelationship among eHealth, mHealth and mHealth hotline services

(Ivatury et al. 2009)

IIuyemi (cf., Vital Wave Consulting 2009) extends the mHealth definition by focusing on “any

wireless technologies (e.g., Bluetooth, GSM, GPRS/3G, wiFi, WiMAX) to transmit various

health-related data contents and services through mobile devices such as mobile phones, smart

phones, PDAs, laptops and Tablet PCs.” However, this definition has targeted only health

workers as the sole users of mobile health services, but there are some popular mHealth services

around the world which include both patients and health workers as users, such as mHealth

hotline services or mobile telemedicine services in India (HMRI), Mexico (MedicallHome),

Pakistan (Teledoctor) and Bangladesh (Healthline) (Ivatury et al. 2009). Thus, focusing on

mobile health hotline services, this study defines mHealth as a personalized and interactive

health service where the main goal is to provide ubiquitous and universal access to medical

advice and information to any user at any time over mobile phone (Ivatury et al. 2009). Overall,

an assessment of various definitions (see Table 2.3) synthesizes that mHealth is all about

delivering health services and information over a mobile platform.

Although the extant literature identifies mHealth as a subset of eHealth, some scholars specify

that mHealth is a separate development (Akter & Ray 2010; Mechael 2009). They suggest that a

eHealth
(Delivery of health services via information and communications technology)

mHealth
(Delivery of health services via mobile communications technology)

mHealth hotline service
(Delivery of health information and consultation services via mobile phone)
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mobile platform is the newest mass media based on some unique attributes (e.g., ubiquity, instant

connectivity, convenience, personalization and timeliness) which can be leveraged to empower

patients and health care service delivery. Some also refer to it as a pervasive health care

paradigm to provide right-time health services to anyone by removing locational, time and other

restraints while increasing both the coverage and quality of health care (Varshney 2005). In a

recent study, Earth Institute (2010) identifies mHealth as a new health care paradigm which is

transforming health systems by increasing access, reducing costs, providing more timely and

accessible information, and promoting consumer-centered health care and well-being. In another

recent study, WHO (2011) defines mHealth as the use of mobile phone and its different

functionalities (e.g., voice, SMS, GPRS, GPS, Bluetooth and other emerging technologies) for

providing various health care solutions.

Overall, the development of this ubiquitous health care platform is largely considered as a

paradigm shift to improve health care around the developing world. It is widely believed that

mHealth alone has all the potential to automate and speed up health care delivery processes,

reduce costs, facilitate service delivery, relate more closely to patients and offer them more

convenience and appeal through this new service (Kahn et al. 2010; Earth Institute 2010; Vital

Wave Consulting 2009; WHO 2011).
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mHealth has the potential to provide numerous health care solutions. The unique characteristics

of mobile devices (i.e., mobile phones) compared with other platforms have made them attractive

to the health sector to provide instant service to patients (illiterate or literate) at any time and

anywhere (Demiris & Hensel 2008) (see Table 2.4).

Source: Adapted from Demiris & Hensel (2008)

These unique characteristics of mobile devices (i.e, mobile phones) provide values which are not

available to traditional wired platforms, such as interactivity, timeliness, personalization and

context sensitivity (Siau et al. 2001). Bauer et al. (2005) identified such attributes as “ideal for

individualized and dialogue oriented communication” (p. 182). These attributes of m-services

(e.g. mHealth) provide a competitive edge to customers in various ways (Wang et al. 2006).

Firstly, a mobile service provides ubiquitous, universal and Unison accessibility (Watson et al.

2002). These attributes make it possible for a mobile phone to provide services on an ‘any-time’

and ‘anywhere’ basis (Varshney 2003). According to Sirkeci and Mannix (2010, p. 96)

“individuals with their personal mobile devices can be reached virtually anywhere and

Table 2.4 An evaluation of communication channels

Features of platform TV Radio Press PC Internet Mobile phone

Interactivity None None None High High

Timeliness None Low Average None High

Personalization Low None Low High High

Context sensitivity Low Low None Low High
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everywhere”. This is possible as the subscriber identity module (SIM) is embedded in all mobile

phones that allows exact identification of the users (Bauer et al. 2005). Such technological

opportunities help a wireless platform to provide ubiquitous service value (Pura 2002; Scharl et

al. 2005; Gressgard & Stensaker 2006). Secondly, mobile phones are capable of providing

personalized solutions because they carry users’ identities. Through personalization, the

information is customized for the receiver to add individualized value (Barnes & Scornavacca

2004). Using this attribute of the mobile phone, service providers address the specific needs of a

person capitalizing context, personal characteristics and location (Barnes 2002, 2003; Barnes &

Scornavacca 2004; Jelassi & Enders 2005; Sirkeci & Mannix 2010). Thirdly, a mobile service

provides right-time information which is also known as immediacy (Barwise & Strong 2002). In

this regard, Pousttchi and Widemann (2010, p. 3) state that “ one of the particularities of mobile

technology is that consumer’s location can be used to deliver relevant, targeted and timely

information exploiting this physical context”. Fourthly, the mobile phone provides context-

specific information which is known as location-based services based on global positioning

systems (GPS) and cell of origin technology (COO) (Dey 2001; Barnes 2003). These location-

based services are identified as “killer applications” of mobile services (Kolmel 2003, cited in

Bauer et al. 2005) in order to provide customized solutions (Barnes 2003; Yuan & Tsao 2003).

Finally, the mobile phone provides interactive services which play a critical role in value co-

creation through long-term and more intense interaction (Barnes 2003; Dourish 2004; Jelassi &

Enders 2005). According to Kotler and Keller (2008, p. 477) “consumers and business people no

longer need to be near a computer to send and receive information”. This statement is supported

by Bauer et al. (2005, p. 182) who state that the “mobile phone is a highly interactive medium

that enables the recipient of a message to reply to it immediately. Interactive media exhibit a bi-
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directional mode of communication enabling the recipient to affect the communication process

actively”. Thus, mobile phones have superseded other media by taking the place of interactive

and quick communication (Sirkeci & Mannix 2010). Table 2.5 synthesizes all the unique

attributes of mobile services that facilitate the mobile business in an unprecedented manner.

Table 2.5 Unique attributes of mobile services

Attributes of
mobile service

Implications References

Accessibility Mobile service provides ubiquitous, universal
and Unison accessibility for any-time
anywhere solutions.

Bauer et al. (2005); Scharl et al.
(2005); Sirkeci & Mannix
(2010); Watson et al. (2002);
Varshney (2003); Pura (2002)

Personalized
solutions

Individualized solutions to address the specific
needs of a specific person based on profile,
interests and hobbies.

Barnes (2002); Barnes &
Scornavacca (2004); Jelassi &
Enders (2005); Sirkeci &
Mannix (2010).

Immediacy Right-time services focusing on relevant,
targeted and timely information.

Barwise & Strong (2002);
Barnes & Scornavacca (2004);
Pousttchi & Widemann (2010)

Location-based
information

Context-specific information services global
positioning systems (GPS) and cell of origin
technology (COO).

Dey (2001); Barnes (2003);
Yuan & Tsao (2003)

Interactivity Service value co-creation through long-term
and more intense two-way interaction.

Barnes (2003); Dourish (2004);
Jelassi & Enders (2005); Kotler
& Keller (2008); Sirkeci &
Mannix (2010)

Mobility
(Temporal-spatial-
contextual needs)

Mobile service serves the needs for temporal,
spatial and contextual mobility.

Kakihara & Sorensen (2001);
Chatterjee et al. (2009)

In addition to the abovementioned characteristics, the extant literature highlights the role of the

mobile phone in serving three different types of mobility (Table 2.5): temporal, spatial and

contextual (Kakihara & Sorensen 2001; Chatterjee et al. 2009). The authors defined concept

mobility as “humans' independency from geographical constraints,” performing communication
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using interactive processes (Kakihara & Sorensen 2001, p. 1). The study also specified three

different types of mobility in which the mobile phone can play a critical role. For example,

firstly, the mobile phone serves “human geographical movement or nomadicity” under spatial

mobility (Kakihara & Sorensen 2001, p. 2). In this case, mobile phone-based health information

systems allow physicians or patients access to medical information irrespective of the physical

location (Chatterjee et al. 2009; Lyytinen & Yoo 2002). Secondly, temporal mobility refers to

the “temporal order of the workplace” (Kakihara & Sorensen 2001, p. 3) and reflects both the

“pace of work” and time (cf. Chatterjee et al. 2009). For example, in the health care context, both

patients and physicians experience such mobility to a greater degree, which requires both of

these groups to rely on mobile technologies to participate in diagnosis-treatment and execute

medical emergencies. This particular mobility enables a mobile device to access medical

information and services anywhere at any-time to address time-critical needs (Chatterjee et al.

2009). Finally, contextual mobility refers to the context of human action which is based on the

belief that performance of an action is shaped by the elements of a particular context (Kakihara

& Sorensen 2001). This mobility addresses the questions “in what way” and “in what particular

circumstances” (Kakihara & Sorensen 2001, p. 4). Thus, the needs of contextual mobility can be

addressed by a mobile phone by reshaping interactions on a continuous basis. For example, a

patient in a remote community can access mobile phone-based health hotline services

irrespective of the distance, time and location. Overall, mobile phone-based services have

transformed our lives due to their accessibility, personalized solutions, location-based

information, interactivity and mobility. According to Scornavacca (2006, p. 3), “[d]riven by the

penetration of mobile phones and related devices, mobile applications became especially valued

in an age where time is precious and the weight attached to convenience is high”.
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Inspired by the tremendous growth and impact of mobile phone-based services in developing

countries, global health policy-makers and providers are embracing mHealth as a new weapon to

fight against the global health crisis by connecting the unconnected (Vital Wave Consulting

2008). Throughout the mHealth initiatives around the world, it is quite evident that mobile

communications have the potential to radically transform health care services “even in some of

the most remote and resource poor environments” (Vital Wave Consulting 2009). And it is well

accepted that this health service system provides new patterns for health care by making

resources available to health care professionals and users with an efficient, secure, ubiquitous

and robust infrastructure coupled with right-time assessment and management of health care with

preventive programs (Istepanian et al. 2004). With massive penetration of mobile phone

networks globally and the availability of low-cost smart phones, the majority of the global

population (more than five billion) who never had access to fixed-line telephones or computer

networks now use mobile platforms for communication: this ubiquity of mobile phones is a

central element in the promise of mobile technologies for health (Akter & Ray 2010). According

to Patrick et al. (2008, p. 178), “[a]dvances in the technologies that underlie mobile phones are

enabling them to become better, faster, and less expensive … the technologies that underlie

mobile phones are becoming more powerful and cheaper, and evidence is beginning to emerge

about the value of mobile phones for the delivery of healthcare services and the promotion of

personal health”. Overall, mHealth stands out as a dynamic health service platform because of its

cost-effectiveness, convenience, scalability and broad reach.
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mHealth is a dynamic health care paradigm whose applications are constantly expanding. The

extant literature elucidates mHealth solutions in some major areas including diagnostic and

treatment support services, health education and awareness, data collection and disease

surveillance services, health information systems and point of care services, and emergency

medical services (Earth Institute 2010; Vital Wave Consulting 2009). This section briefly

synthesizes mHealth solutions in the abovementioned areas. Table 2.6 presents a snapshot of

such services and their corresponding challenges.

In the ‘diagnostic and treatment support service’, the mobile phone is used by health

professionals as a point of care platform to save patients’ travel time and costs and, therefore, to

increase access to basic health care. Specifically, mHealth solutions in this area provide right-

time diagnosis and treatment advice to remote health care workers and patients through health

professionals or a health information database. Major applications of mHealth under this

category include mHealth telemedicine or mHealth hotline services, SMS applications to remind

patients to take drugs and attend appointments, infectious disease drug adherence and chronic

disease management services (Earth Institute 2010). The mHealth telemedicine or mHealth

hotline model is now serving more than 10 million customers with reliable and supportive

medical advice (Ivatury et al. 2009).
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Table 2.6 Types of mHealth services and IS challenges

Types Examples IS Challenges

Diagnostic and treatment
support service

Medical consultation services using
voice
Chronic disease management using
SMS (e.g., blood sugar report for
diagnosing diabetes)
Infectious disease management using
SMS and hotline

Systems quality (e.g.,
availability, accessibility,
privacy); interaction quality (e.g.,
responsiveness, reliability);
information quality (e.g.,
accuracy, comprehensiveness)

Health education and
awareness service

Use of SMS to distribute health
information
Use of games and quizzes to educate
and make patients aware

Reliability of information
Context and cultural challenges
Language and literacy challenges
Security challenges as mobile
devices are shared

Data collection and
disease surveillance
service

Use of SMS, voice and electronic forms
Use of SMS to remind patients for drug
adherence

Privacy and security of data
Rights to data and usage
Data management and sharing

Health information
systems (HIS) and point
of care service

Mobile phone-based HIS to share data
at all levels

Using mobile devices at point of care to
collect, report and share information at
all levels

Resistance to technology; cost
and infrastructure; local ICT
needs and its integration;
interoperability of information
systems

Emergency medical
service

Emergency medical response using
FrontlineSMS
Disease and epidemic outbreaks
tracking using using FrontlineSMS
Disaster management and recovery
using SMS

Capacity of mobile networks;
nature and sensitivity of
emergencies; user-friendly
devices

Sources: Adapted from Ivatury et al. (2009), Earth Institute (2010)

In the ‘health education and awareness service’, mobile phone-based short sessage service

(SMS) is widely used to provide outreach services for a range of health issues (Holtz & Whitten

2009). SMS is an efficient, scalable and cost-effective method to provide health information on

treatment, diagnosis, disease management and the availability of health services. This particular
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mHealth application has proven very useful for rural areas and hard-to-reach target populations

(e.g., HIV/TB patients). This method includes alerts, interactive tools, games or quizzes to

provide critical information on health issues. For instance, SMS campaigns which provide

information on reproductive health, communicable disease (TB/HIV) and health care facilities

have been quite popular in developing countries (Earth Institute 2010).

In the ‘data collection and disease surveillance service’, a mobile phone-based data collection

process using SMS, voice and electronic forms is replacing the traditional paper and pen method

in order to reduce errors, time and costs (Anantraman et al. 2002; Blaya et al. 2009; Buck et al.

2005; Forster et al. 1991). It is crucial to ensure data accuracy in order to assess the existing

policies and programs and present new ones. In this case, a mobile phone (or PDA)-based data

collection process is convenient, cost-effective and reliable because data can be collected,

updated and accessed in real time (Galliher et al. 2008; Safaie et al. 2006; Yu et al. 2009). Such

an mHealth application presents an exciting opportunity to integrate data on diagnosis, treatment

and surveillance. In developing countries, data collection under an mHealth program has proven

to be very fruitful for people in remote communities who rarely visit health care settings. One

study in Fiji showed that mobile phone-based data collection reduced 93.26% of the time for data

entry, validation and cleaning and 62% of users perceived that the method was faster (Yu et al.

2009). In addition to data collection, the ‘disease surveillance service’ is one of the significant

applications of mHealth for diagnosing and treating patients in external settings. It is an

important application in resource-poor settings where health care facilities are limited; for

instance, remote monitoring ensured 90% medication compliance in Thailand where TB patients

were provided with mobile phones so that community health workers could remind them to take
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their medicines. In addition, remote monitoring of chronic patients dramatically increases

survival rates. Both in developed and developing countries, this particular mHealth service has

improved health outcomes for patients with chronic and communicable diseases.

In ‘health information systems and point of care service’, mHealth can play a crucial role in

improving access to information. Using mobile devices at the point of care, health professionals

and community health workers (CHWs) can provide better medical solutions in terms of

accuracy of diagnosis and treatment. Real-time data collection, reporting and use of information

via mobile technology can enable decision support systems to improve the quality of care.

CHWs can also link current patient information with historical information to reach a better

decision. A study of 463 health professionals in Colombia showed that more than 60% of the

physicians owned mobile phones and were interested in using this communication device for

education and information (Valenzuela et al. 2009). In another study, Prgomet et al. (2009) found

that PDAs had a positive impact on patient care and work facilitation in a hospital. Studies also

confirmed the benefits of mobile phones for coordination and consultation among health care

workers and between health care workers and patients to provide timely health care delivery

(Mechael 2006, 2009; Scott et al. 2005). However, to leverage the full potential of the mobile

platform for medical solutions, the platform’s perceived ease of use, usefulness, portability, task

structure and task-technology fit should be considered (Tariq & Akter 2011) because such

characteristics influence users’ overall satisfaction, value and future behavioral intentions

(Chatterjee et al. 2009). Some scholars have expressed their concern with regard to data security

and privacy of mobile phone-based health information systems (Patrick et al. 2008).
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For the ‘emergency medical service’, mHealth applications have proven to be very useful for

accessing emergency medical response to track outbreaks and manage natural disasters. Mobile

phones have been useful in coordinating emergency support and improving response times to

emergencies (Earth Institute 2010). Studies confirmed the applications of mobile SMS (short

message service) and MMS (multimedia message service) to facilitate emergency consultation at

low cost (Hsieh et al. 2004; Syed et al. 2007; Tsai et al. 2004; Yamada et al. 2003). In addition,

the mobile phone is being used to track disease and epidemic outbreaks in India, Peru and

Rwanda (Vital Wave Consulting 2009). The adoption of mobile systems for tracking outbreaks

has significantly lowered costs and improved the data quality of the previous systems based on

paper and pen, radio and satellite communication (Li et al. 2010). Studies also confirm the use of

mobile technology to manage rescue missions and to provide food, health and shelter during

natural disasters such as Hurricane Katrina, the earthquake in Haiti and the Indian Ocean tsunami

(e.g., Akter & Ray 2010; Mechael 2009).

“Services are failing because ... they are inaccessible and prohibitively expensive. But even

when accessible, they are often dysfunctional, extremely low in technical quality, and

unresponsive to the needs of a diverse clientele.”

The above quote by the World Bank (2004) indicates the depressing condition of health services

in developing countries. Table 2.7 outlines the dire situation of primary health care in developing

countries in comparison with developed countries (Ivatury et al. 2009). In addition to this, the

UN report (2008) on MDGs (Millennium Development Goals) presents a formidable picture

showing that there were an estimated 2.5 million newly-infected HIV users in 2007 and that
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communicable diseases (tuberculosis, malaria, etc.) continue to claim lives due to lack of

knowledge or access to medication. According to WHO (2006), ‘57 countries have critical

shortages in health care workers, with a total deficit of 2.4 million health professionals

worldwide’.

Table 2.7 Primary health care indicators in developed and developing countries

Countries

Infant
mortality
rate
(Per 1000)
(2006)

Maternal
mortality

(Per 100,000)
(2005)

Years of life
lost due to
communicable
disease (%)
(2002)

Births
attended by
skilled health
personnel (%)

Hospital
beds
(per
10,000)

Total health
workers
(per 10,000)

India 57 450 58 47
(2006)

9
(2003)

14
(2003)

Mexico 22 63 27 83
(2005)

11
(2002)

28
(2001)

Pakistan 78 320 70 54
(2006)

12
(2005)

12
(2003)

Bangladesh 52 570 60 20
(2006)

3
(2001)

5
(2001)

USA 5 8 10 100
(2004)

32
(2005)

125
(1999)

UK
7 11 9 99

(1998)
39
(2004)

75
(2001)

Source: Adapted from Ivatury et al. (2009)

Within this context, mHealth has emerged as a viable solution to serve the pressing health care

needs through its high-reach and low-cost mechanism by making health care more accessible,

affordable and effective across the developing world (Vital Wave Consulting 2008). According

to Curioso and Mechael (2010, p. 264), “[p]articularly in developing countries, mHealth offers a

great opportunity to strengthen and transform weak health systems and combat everything from

maternal and child illness and mortality to chronic and infectious diseases”. mHealth is seen as

an enabler of change in the health care sector. For many years, the mobile phone was not

considered a powerful tool to reduce the digital divide in health, but the dramatic penetration rate

of mobile phones in low- and middle-income countries over the last decade has increased the
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potential of mHealth services (Mechael 2008). There are now more than 5.3 billion mobile

subscribers in the world, of whom 3.5 billion who come from the developing world can easily

access mobile health services (Ranck 2011). According to WHO (2011), “[t]he majority of

Member States (83%) reported offering at least one type of mHealth service. However, many

countries offered four to six programs. The four most frequently reported mHealth initiatives

were: health call centres (59%), emergency toll-free telephone services (55%), managing

emergencies and disasters (54%), and mobile telemedicine (49%)”.

In terms of wealth distribution and income generation, the world can be framed in the form of an

economic pyramid, in which the top represents two billion people with high levels of income

(i.e., developed countries) and the bottom of the pyramid (or developing countries) represents

more than four billion people who live on less than $2 per day (Prahalad 2004; Prahalad &

Hammond 2002; Prahalad & Hart 2002) (see Table 2.8). A recent study shows that the total

bottom of the pyramid (BOP) spending on health care and ICT is $158.4 billion and $51.4 billion

respectively (Hammond et al. 2007). Thus, serving these low- and middle-income countries with

digital health services and recognizing these people as value-conscious consumers have created a

whole new world of opportunity (Prahalad 2004). To capitalize this untapped opportunity in the

developing regions, ICT-driven health care innovation has taken place to pursue sustainable

growth while playing a catalytic role in serving the health care needs of the world’s poorest

populations. Consequently, B2C mHealth has emerged as a viable solution to serve the pressing

health care needs through its high-reach and low-cost mechanism. It has made health care more

accessible, affordable and effective across the developing world (Vital Wave Consulting 2008).
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nots and reduce the potential for further isolation, desperation and instability in countries and

groups of our population who deserve a better fate.

A growing number of countries around the developing world are using mobile technology to

address health needs because of its dynamic applications and time-befitting services which

include treatment support services, health education and awareness, data collection and remote

monitoring services, health information systems and point of care services, and emergency

medical services (Akter & Ray 2010). A recent study of the United Nations Foundation and

Vodafone Foundation (Vital Wave Consulting 2009) shows that 51 mHealth programs are

operating in 26 developing countries around the world. These programs are gaining momentum

and necessitate immediate impact evaluation studies to advance knowledge in this field.

Different types of mHealth services are in practice: these include text (SMS) and video content

and voice (medical call centres) services. In Table 2.9, this study presents a brief summary of

mHealth applications in developing countries in the light of the five types of mHealth services

already identified in the previous section.
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Table 2.9 mHealth services around the developing world

Type Project Name Applications Solution areas Countries

Diagnostic
and treatment
support service

Grameen Healthline Voice Primary health care Bangladesh
HMRI Voice Primary health care India
Teledoctor Voice Primary health care Pakistan
RICE Voice Primary health care Vietnam
M-DOK SMS Primary health care Philippines
MedicallHome Voice Primary health care Mexico

Health
education and
awareness
service

Freedom HIV/AIDS Mobile games HIV/AIDS India
Learning about Living Interactive e-

learning
HIV/AIDS Nigeria

Project Masiluleke SMS/Voice HIV/AIDS South Africa
Text to Change SMS HIV/AIDS Uganda

Data collection EpiSurveyor Health survey HIV/AIDS Kenya, Uganda,
Zambia (+ 20 countries
in Sub-Saharan Africa)

Epihandy Health survey HIV/AIDS Uganda, Zambia
Cell-PREVEN SMS/Voice Primary health care Peru
CHITs SMS Primary health care Philippines
The Dokoza system SMS HIV/AIDS, TB South Africa
IHISM SMS HIV/AIDS Botswana
Phones for Health Health survey HIV/AIDS Rwanda
Nokia data gathering Health survey Disease incidence data Brazil

Disease
surveillance
service

The Cell-Life project SMS HIV/AIDS South Africa
Medinet SMS/Voice Diabetes, heart disease Trinidad & Tobago
MCST Access to data HIV/AIDS India
Phoned pill reminder Voice TB Thailand
SIMpill SMS/Voice TB Thailand
Virtual Health pet SMS HIV/AIDS Brazil
Mashavu Health survey Primary health care Tanzania

Health
information
systems and
point of care

ENACQKT Mobile
instruction

Professional
development of nurses

The Caribbean

Mobile HIV support Access to data Information support to
health workers

Uganda

Nursing promotion Mobile
instruction

Virtual nursing program Guatemala

UHIN Access to data Health care planning,
resource allocation

Uganda

Emergency
medical service

Frontline SMS SMS Any outbreak tracking Worldwide
UHIN Health survey HIV/AIDS Uganda
AESSIMS SMS/Voice Japanese encephalitis India
Alerta DISAMAR SMS/Voice Disease incidence data Peru
Health Watch Health survey Disease incidence data India
GATHER Health survey HIV/AIDS Uganda

Sources: Earth Institute (2010), Ivatury et al. (2009), Vital Wave Consulting (2009)
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In developing countries, the most popular mHealth service is currently the ‘diagnostic and

treatment support service’ (Earth Institute 2010; WHO 2011) which allows patients access to a

health service for medical advice and consultation at any time over a mobile phone. According to

Ivatury et al. (2009), “[h]ealth hotlines are medical call centers that provide health-related

information, advice, referrals, and sometimes prescriptions to individual callers over a phone

line. Callers are connected to health professionals (nurses, paramedics or physicians) who

usually follow standard protocols to assess medical situations and provide information and

advice”. They also report that four health hotlines, that is, Healthline in Bangladesh, HMRI in

India, Teledoctor in Pakistan and Medicallhome in Mexico, are serving more than 10 million

people in developing countries. These services are transforming the health care situation in

developing countries by serving unserved people who had inadequate access to medical care at

an affordable cost (see Exhibit 2.1). However, the major challenges of this service are its quality

in terms of platform, patient-physician interaction, service benefits and patient satisfaction

(Chatterjee et al. 2009).

Under the ‘health education and awareness service’, mHealth is being used for preventing

HIV/AIDS, other sexually-transmitted diseases, TB, diabetes and heart disease in South Africa,

Tanzania, Uganda, India and Philippines (Earth Institute 2010). Specifically, mHealth has been

applied for smoking cessation (Lazev et al. 2004); health care provision and disease management

support (Krishna 2009); text messages to patients for healthy eating and regular exercise

(Winchester 2009); managing HIV conditions in Tanzania (Roura et al. 2009); text messages to

patients on diabetes, H1N1 influenza, maternal health and human reproduction in India (Dolan

2010); and text messages for prenatal support in Thailand (Jareethum et al. 2008). In Uganda, a
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local mobile phone company in collaboration with AIC (AIDS Information Centre) provides

bulk SMS messages to clients to provide education on AIDS (Vital Wave Consulting 2009). The

aim of the program is to raise awareness about AIDS through voluntary counseling and HIV

testing (see Exhibit 2.2). Such services are also available in Nigeria in which the project named

‘Learning about Living’ raises awareness on AIDS through text messaging. In Georgia, the

awareness program was conducted using mobile video content and in India, it is done through

mobile game services (Vital Wave Consulting 2009). However, the major barriers of this service

revolve around service interaction (Tolly & Alexander 2010), contextual factors (Roura et al.

2009) and information systems (Chatterjee et al. 2009).

The ‘data collection and disease surveillance service’ is another very popular application in

developing countries (Exhibit 2.3). The extant literature on mobile technologies confirms the

superior benefits of mobile devices (i.e., mobile phone, PDAs and hand-held computers) in

comparison with traditional paper and pen methods in terms of accuracy (Anantraman et al.

2002; Blaya et al. 2009; Forster et al. 1991; Galliher et al. 2008), reduction in time (Blaya et al.

2006; Buck et al. 2005; Escandon et al. 2008; Safaie et al. 2006), human resources (Anantraman

et al. 2002), cost (Blaya et al. 2009; Yu et al. 2009), improved data quality (Anantraman et al.

2002; Galliher et al. 2008), authentication and receipt of data, less bias from interviewers and

flexibility of modification (Tegang et al. 2009). Although the literature provides consistent

evidence of greater benefits of mobile data collection, there are variations in systems reliability,

efficiency and flexibility in terms of context and complexity of applications.
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Exhibit 2.1: Diagnostic and Treatment Support Service

“……..Afiya lives in the rural Sylhet region of Bangladesh. For two days, her youngest

daughter Rubina has been complaining of fatigue and has felt warm to the touch. Taking the

child to the nearest clinic would cost Afiya a day’s lost wages, round-trip bus fare, and

clinic fees of Taka 200 (US$3). Instead, Afiya and her husband use the family’s mobile

phone to dial ‘7-8-9,’ the Healthline hotline service set up by TRCL, Ltd., a telemedicine

firm, and GrameenPhone, the country’s largest mobile network operator. The family quickly

reaches Dr. Quadri at Healthline’s call centre in Dhaka. After asking a few questions, Dr.

Quadri tells her to give Rubina small regular doses of paracetamol, available at

neighborhood shops. For the three minute call, Afiya pays only Taka 15 (US$0.21) from her

family’s GrameenPhone pre-paid talk-time balance.”

In Bangladesh, this mHealth (hotline) platform receives 6,000 to 10,000 calls per day. A

survey of users in Bangladesh reports that by using the service, most callers save travel time

(98%) and money (91%), and experience shorter waiting times (97%) and reduced doctors’

fees (83%). Of calls to Healthline, 55% are from rural areas and 77% of callers are women.

Of rural callers, 81% are women of whom two-thirds are calling about their children’s

health. Most callers’ income was below the poverty line (56%), and most were located in

rural areas (63%). Of those in rural areas, 72% reported not having access to a modern

health care provider within a 5-mile radius of their home.

Source: Ivatury et al. (2009)
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Exhibit 2.2: Health Education and Awareness Service

Project ‘Text to Change’ in Uganda and Project Masiluleke in South Africa use SMS

message campaigns to educate and make people aware of HIV/AIDS. Project ‘Text to

Change’ (or TTC) conducted an SMS-based multiple choice quiz program on over 15,000

mobile subscribers in a rural village to provide knowledge about HIV/AIDS and to

encourage people to undergo regular check-ups and counseling. Patients who subsequently

visited the health centre through TTC were provided with free testing and counseling. The

program increased patients’ visits to the testing centre by 40%, that is, from 1,000 to 1,400

during a six-week period. On the other hand, Project Masiluleke uses ‘please call me’ (or

PCM) SMS messages to educate and make people aware of HIV/AIDS. Under this program,

mobile phone users can send such free PCM SMS to the health care platform for free testing

and counseling.

Sources: Vital Wave Consulting (2009); Ivatury et al. (2009)
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Exhibit 2.3: Data Collection Service

Mobile data collection continues to be the largest concentration of mobile

applications for services. In this case, EpiSurveyor of DataDyne.org pioneered an open-

source application that allows community health workers (CHWs) to exchange information

using smart phones. CHWs can download an electronic patient information sheet from

online, fill that in with a mobile phone and send it to the computer at a central clinic for

analysis in real time. The ease of use and usefulness of EpiSurveyor enable clinical teams

to have accurate health statistics. In tracking the outbreak of diseases, this application

plays an instrumental role in analysing bulk data immediately. For example, in Zambia the

program has been used to track the immunization program and elsewhere to monitor stocks

of essential drugs in a region’s health clinics. CHWs prefer this program because they can

do all their tasks using their own mobile phones. In Sub-Saharan Africa, CHWs at the

regional office of each country are using this application, which is supported by the

mHealth Alliance, established by the UN Foundation-Vodafone Foundation technology

partnership. This transition towards electronic data exemplifies a leapfrog technology for

developing reliable and robust electronic health records.Since EpiSurveyor is built on

open-source software, it allows the project to be cost-effective, collaborative, and suitable

for quick revision and adaptation. However, its operation depends on using sophisticated

smart phones (e.g., Blackberry) and a stable Internet connection which are still rare in the

developing world. Thus, web-independent mHealth solutions based on low-cost smart

phones would be more scalable and sustainable.

Source: Adapted from Blynn (2009)
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Exhibit 2.4: Disease Surveillance Service

FrontlineSMS is a free open-source software package created for non-government

organizations (NGOs) in the developing world. Using only a PC and a cell phone,

FrontlineSMS creates an SMS-based communication hub that can be used anywhere with

cellular network coverage without requiring an Internet connection. It has been used in

this way in several different locations, notably at St. Gabriel’s, a rural hospital in western

Malawi. The hospital serves a population of 250,000 with only two physicians:

FrontlineSMS allows the hospital to respond to requests for emergency medical care, track

patients, record HIV and TB drug adherence, stay updated on patient status, mobilize

remote communities for outreach testing, provide instant drug dosage/usage information,

and connect HIV/AIDS support group members. The whole project was extremely

inexpensive; the mobile phones were recycled, the laptop was donated and the ongoing

cost (of SMS messages) is less than US$10 per week. Therefore, FrontlineSMS presents a

strong model for an mHealth solution based on open-source software. The sustainability of

this project lies in its flexibility, low-cost applications and web-independent solutions in

resource-poor settings.

Source: Li et al. (2010)
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Studies have also confirmed the use of mHealth for disease surveillance services (see

Exhibit 2.4). These services are designed for monitoring infant mortality over 20,000 households

in Tanzania (Shirima et al. 2007), monitoring child and maternal health in India (Anantraman

2002), gathering data on child nutrition in Malawi (Blaschke et al. 2009) and investigating acute

respiratory illness in Kenya (Diero et al. 2006). A major challenge of remote data collection and

monitoring is data interoperability (Akter & Ray 2010) due to the existence of multiple health

information systems in one setting. Scholars (Earth Institute 2010) suggest moving towards an

open and interoperable environment with defined data standards to get rid of such difficulty in

resource-poor environments. In addition to the interoperability challenge, some other challenges

in this context are privacy and security of data, poor information systems and malfunctioning

networks (Bernabe-Oritz et al. 2008).

Under ‘health information systems and point of care services’, mobile phones are increasingly

being used to provide data and make decisions. Due to portability and perceived ease of use,

there is an apparent shift from computer to mobile phone-based data entry and reporting.

Furthermore, with the advent of mobile technology, there has been integration in health

information systems where data is shared by both community health workers (CHWs) and

clinicians. Mobile phone-based electronic medical records (EMR) are one of the primary

applications to commence on mobile health information systems in order to record health history

and establish a continuous relationship between patients and physicians. Mobile EMR is believed

to be one of the building blocks to mHealth success assisting health professionals as a point of

care support tool and to implement disease management programs. However, clinician resistance

is identified as one of the major impediments of mobile health information systems
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implementation (Lu et al. 2005). In addition, cost (Lucas 2008, Fox-Rushby & Foord 1996,

Kanter 2009), inadequate infrastructure (Kuntalp & Akar 2004), staff workload, understaffing,

power shortages and network breakdowns (Mechael et al. 2010) surfaced when implementing

such health information systems. Overall, mHealth platforms need to consider ease of use,

portability, task-technology fit, overall quality, degree of satisfaction, behavioral intentions and

quality of life in developing such systems (Chatterjee et al. 2009; Tariq & Akter 2011).

However, there is a paucity of research in this particular domain which necessitates investigating

the impact of mHealth in assessing work practices and outcomes (Kaplan 2006; Prgomet et al.

2009).

Exhibit 2.5: Emergency Medical Service

After the massive earthquake in Haiti, mobile phone networks were used for the rescue

mission and to provide emergency medical services. As cell towers were operational,

Haitians were able to send SMS/text messages to a special code ‘4636’ to seek

emergency relief. This short code was communicated over Haiti’s radio stations which

were largely active. Messages started flowing immediately. These messages were used

by health professionals and emergency relief workers to respond more quickly and

effectively and support victims with necessary food and medicine. Under most

circumstances, this service helped to rescue trapped survivors from rubble who were

assumed to have died from dehydration, exposure or untreated injuries. Using such

mHealth solutions, the World Food Program (WFP) provided necessary relief to more

than 100 million disaster-stricken people in 80 countries.

Source: Earth Institute (2010); Akter & Ray (2010)
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The ‘emergency medical service’ has already been proven as an exciting avenue for mHealth

application (see Table 2.6). According to WHO (2011, p. 40) “[t]he use of mobile devices for

emergencies was one of the most commonly reported mHealth initiatives across WHO regions. It

was the most highly adopted mHealth initiative in the African Region (48%). The Regions of

South-East Asia (75%) and the Americas (67%) also reported high levels of activity”.

VanRooyen et al. (1999) identified 15 possible applications of mHealth in emergency medical

service which included real-time access to care, communication, disaster management, patient

record keeping, patient transfer, transportation, public education and information, and mutual

aid. In this case, subsequent studies have focused on utilizing the functions of the mobile phone

ranging from the basic (e.g., voice, video, imaging, text, GPS, wireless application protocol) to

the complex (e.g, wireless sensor networks) (Birati et al. 2008; Capampangan et al. 2009;

Chandhanayingyong et al. 2007; Chew et al. 2006; Chien Chih et al. 2009; De Leo et al. 2002;

Hsu Yang et al. 2005; Syed et al. 2007; Yang et al. 2008; Yang et al. 2009; Yamada et al. 2003).

mHealth solutions are also playing a critical role in disaster relief communications enabling

relief workers to respond more quickly and effectively, and to support victims with necessary

food and medicine. Although mHealth appears to be very promising in emergency medical

services, the real challenges lie in identifying the nature of the emergency and the application of

mobile technology in mitigating that emergency need (Earth Institute 2010). Also, challenges lie

in developing an integrated support system which includes connecting IT systems with

emergency support services (Mechael 2004, 2006). The future of implementing emergency

medical services using mobile technology depends on overall platform quality (Demaerschalk et

al. 2009; Handschu et al. 2003), such as, reliability and availability of mobile networks (Coyle &
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Childs 2005; Jagtman 2009; Samarajiva & Waidyanatha 2009), and systems efficiency

(Chandhanayingyong et al. 2007; De Leo et al. 2002; Syed et al. 2007; Yang et al. 2008). Since

there are few studies investigating the direct impact of mHealth in emergency medical services,

more studies are needed with robust evidence.

In the above sections, this study discusses the roles of mHealth in developing countries in terms

of diagnostic and treatment support services, health education and awareness services, data

collection services, disease surveillance services, health information systems and point of care

services, and emergency medical services. A synthesis of the existing mHealth solutions reveals

that service quality lies at the heart of all mHealth solutions to guarantee a high level of care for

patients. According to Akter and Ray (2010, p. 79) “[i]t is also seen as the right of patients to

receive quality health care, whether it is delivered face-to-face or by means of modern ICT

technologies. Poor quality leads to complications and the need for additional care, which raises

costs substantially”. However, there are few studies which have evaluated the quality and impact

of this emerging health care paradigm in developing countries (Curioso & Mechael 2010).

According to Kahn et al. (2010, p. 257), “[t]he positive potential for mHealth is huge … rigorous

evaluation is essential. Evidence for the value of mHealth remains scarce, especially for the

developing world”. Thus, to address this gap, this study intends to measure one of the most

popular mHealth platforms, that is, mHealth (hotline) services in developing countries. The study

has already categorized this particular mHealth platform as ‘diagnostic and treatment support

services’. The following section explores the research setting of the study by focusing on

mHealth (hotline) services.
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This study focuses on a specific mHealth service, that is, mHealth hotlines or mobile

telemedicine services in developing countries. WHO (2011) reports this particular mHealth

service as the most frequently reported (68%) and successfully implemented mHealth initiative

in developing countries to provide diagnostic and treatment support. In Bangladesh, this service

is only accessible by mobile phone and, thus, it is defined as a personalized and interactive health

service over a mobile phone in order to provide ubiquitous and universal access to medical

information services to any patient (Ivatury et al. 2009). Based on this definition, the basic

characteristics of mHealth hotline services in Bangladesh are identified as: (1) providing medical

service and information to individual patients only by mobile phone; (2) delivering information

to patients through interpersonal interaction and SMS over a mobile phone; (3) primarily

inbound services with a limited number of outbound calls and SMS to ensure follow-up or

reminders; (4) any-time and anywhere services over mobile phone with the patient not needing to

be present at a specific location at a specific time. Thus, this definition draws clear differences

between mobile (health) hotlines and other tele-health services because in the case of an

mHealth (hotline) service, users don’t need to access the service at a particular location, such as a

telemedicine centre, a health clinic or meeting with a health worker.

Under the mHealth hotline platform in Bangladesh (Figure 2.2), a user can easily access this

service both in a non-emergency (headache, cold, cough, etc.) and an emergency situation

(accident, burn, severe stomach pain, etc.) by simply dialing some unique digits (e.g. 789 in

Bangladesh) from his or her mobile phone. Patients can receive medical information,

consultation, treatment, triage, diagnosis, referral and counseling. Health professionals assess the
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This particular platform is transforming health care delivery in developing countries by

providing right-time medical services in terms of medical information, consultation, triage,

diagnosis, referral, treatment and counseling (see Table 2.10). The most popular mHealth

hotlines or mobile telemedicine service providers are Healthline in Bangladesh, HMRI in India,

Teledoctor in Pakistan and MedicallHome in Mexico. At present, these are serving millions of

people in developing countries by providing right-time medical services. Citing an example from

Bangladesh, WHO (2011, p. 20) states that, “[t]he hotline is managed by licensed physicians and

has been designed to be accessible directly from mobile phones by dialing “789”. Since

November 2006, the service has received more than 3.5 million calls”.

Table 2.10 mHealth hotline services in Bangladesh

Medical information Availability and location of medical facilities, such as, specialized doctors,
hospitals, clinics, laboratories or other facilities.

Triage Assessing patients on standard protocols to determine whether they should
be directed to emergency, administration or medical consultation services.

Consultation Consulting on patients’ conditions as a first touch point of care.

Diagnosis Diagnosing health status after gathering and analysing health information.

Referral Recommending patients for advanced treatment such as an in-person
consultation with a physician at a clinic.

Treatment Prescribing medications, prescribing care by another health provider or
prescribing a plan of action for the patients based on consultation.

Counseling Supportive and encouraging counseling to patients with specific mental or
physical ailments.

In developing countries, this platform is providing low-cost medical services any time, anywhere

via a mobile platform. Patients can also receive service from registered doctors rather than

village quacks. This mHealth solution empowers patients with basic information on the

availability and location of medical facilities and about prescription medicines. In the context of
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developing countries, people can save time, cost and, most importantly, can maintain privacy by

consulting doctors over a mobile platform. Based on the above discussion, the study identifies

the following key attributes of mHealth (hotline) services in developing countries (see

Table 2.11).

Table 2.11 Characteristics of mHealth hotline services

Characteristics Operationalization

Type Diagnostic and treatment support

Services Primary health care provided by registered health professionals

Cost Affordable medical solutions for general population

Benefits Database of health care facilities, professionals and standard drug

information

Time Any-time, anywhere health services over mobile phone

Process Standardized medical solutions through quality training

Systems Reliability of mobile networks and information services

Consumers Patients, community health workers (CHWs) and rural clinicians

Privacy Privacy is ensured through randomized call routing

An mHealth (hotline) service involves delivering real-time physical services (medical

consultation, medical information, triage, diagnosis, referral, treatment and counseling) over an

electronic channel (i.e., mobile phone) (see Table 2.12). This study defines the mobile phone as

the electronic channel or as the means of communication using advanced telecommunications,

information and multimedia technologies through which a service is delivered to (or reaches) the
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customer (Sousa & Voss 2006). The study defines physical service as the customer’s service

experience provided with human intervention. Thus, the study frames mHealth (hotline) services

as interactive services over a mobile electronic channel delivered with human intervention. In

this particular instance, human intervention takes place in the front office (i.e., patient-physician

interaction), whereas mobile technology-based health information systems operate in the back

office (service delivery systems). Indeed, the virtual front office with physical service and the

virtual back office with information systems are highly interactive and integrated to provide

overall service benefits (Sousa & Voss 2006). Thus, the study specifies the mHealth hotline as a

service system which delivers a personalized and interactive health service over a mobile phone,

which aims to provide ubiquitous and universal access to medical advice and information to any

patient at any time (Akter & Ray 2010). The uniqueness of this particular mHealth service

system lies in delivering primary health care to anyone at any time and anywhere using the

mobile channel (Ivatury et al. 2009). The range of services that patients receive includes medical

information, consultation, triage, diagnosis, referral, treatment and counseling (see Table 2.12).

Table 2.12 Nature of mHealth hotline service

e-prescriptions or e-referral,
e-DSS, etc.

Medical consultation,
Medical information, triage
consultation, diagnosis, referral,
treatment, counseling

Not applicable Face-to-face service in general
(services in hospitals).

Physical ServicesVirtual Service

Physical
Channel

Electronic
Channel
(Mobile phone)
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The nature of mHealth (hotline) services indicates that both front office and back office

dimensions should be taken into account to ensure quality of this service system. Thus, to better

manage the performance of this system, it is necessary to ensure quality both at front and back

stage, that is, “how can the voice of the customer and voice of the process be matched for the

best overall performance?” (ifm & IBM 2008, p. 5). The extant literature on the mHealth hotline

(or mobile telemedicine) service identifies that quality challenges of this platform revolve around

service delivery platforms (e.g., systems reliability, systems efficiency, systems availability,

systems privacy), patient-physician interaction over this platform (i.e., responsiveness, assurance

and empathy) and service benefits (Akter et al. 2010a; Ivatury et al. 2009). Studies also indicate

the importance of investigating the impact of overall service quality perception on patient

satisfaction, continuance intentions and quality of health life (Kahn et al. 2010; WHO 2011) in

order to ensure its sustainability in developing countries.

Overall, researchers in mHealth service systems consider quality as the single most important

determinant of their long-term success (Alter 2010; Akter et al. 2011c; Kahn et al. 2010). Despite

the importance of quality, there is a paucity of research that explores service quality dynamics

(i.e., components and consequences of service quality) in this domain (Jen et al. 2008). mHealth

service systems in the developing world are clearly struggling to develop meaningful consumer-

oriented quality assessment measures and their association with service outcomes. Thus, there is

a growing need to reframe and refocus service quality in order to manage the critical outcomes of

this service system (Alter 2010; Bardhan et al. 2010; Ostrom et al. 2010; Vargo & Lusch 2008).
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mHealth is transforming health care in developing countries; however, there are few studies with

adequate sample size and rigorous study design which have assessed the service quality of

mHealth service systems (Earth Institute 2010; Mechael et al. 2006). According to WHO (2011,

p. 76), “[t]here is a clear emergence of mHealth around the globe … There is little published

evidence on the effectiveness of mHealth services quality …” Highlighting the importance of

service quality assessment in this context, Ivautry et al (2009, p. 201) mentioned, “the emergence

of mHealth hotlines as potentially valuable for expanding access to health care in developing

countries. Further research must now be done to inform industry, policy-makers and donors. This

should include careful analysis of the public health benefits, the effect on health outcome

disparities, and the commercial benefits of health hotlines”.

Indeed, most of the literature on mHealth research is anecdotal and fragmented (Chatterjee et al.

2009; Ivatury et al. 2009; Mechael et al. 2009; WHO 2011). The extant research is mainly

limited to a large number of case studies; hence there is a clear absence of solid empirical

evidence (Akter & Ray 2010). Thus, according to Kahn et al. (2010, p. 257) “… rigorous

evaluation is essential evidence for the value of mHealth remains scarce, especially for the

developing world”. There is also a tendency to discuss mHealth as a whole, but the nature of

different mHealth applications should be explicitly specified and studied with sufficient details

(Earth Institute 2010). Indeed, there is a paucity of study on mHealth service quality dimensions

and service outcomes (i.e., patient satisfaction, continuance intentions and quality of life), which

appears to be a formidable challenge for this health care paradigm (Ivatury et al. 2009; Kahn et

al. 2010; WHO 2011). Studies on quality dimensions are critical to extend knowledge on the
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sustainability and scalability of this emerging health care paradigm. Studies also suggest

investigating the outcomes of the mHealth application to establish its competitive advantages

over other health care paradigms (Earth Institute 2010). To better understand the context of a

specific mHealth platform, the impact of demographic and situational factors should also be

studied (Ivatury et al. 2009; Mechael 2009). Overall, the extant literature urges focusing on the

consumer-centric service quality solutions of mHealth to ensure its organic growth as the

sustainability of mHealth and empowerment of consumers are closely interlinked (Akter & Ray

2010).

The objective of this chapter was to revisit the nature, characteristics, roles, opportunities and

challenges of mHealth in the context of developing countries. A review of the literature found

that studies in this domain are largely anecdotal and fragmented. Service quality has received

greater attention and has been identified as the major challenge for mHealth platforms in the

developing world; however, there is no study which has empirically evaluated the dynamics of

service quality in this domain. The present study has evidenced frequent research calls to explore

the existing service quality theories in order to develop a comprehensive quality model for

mHealth. Thus, the next chapter reviews service quality theories from an interdisciplinary

perspective in order to identify the pertinent research gaps with regard to the components and

consequences of service quality in mHealth.



The objective of this chapter is to explore different service quality theories and find out the

essence and gaps of those theories from an mHealth perspective. The review of the literature

(context) in the previous chapter found that mHealth transforms health care delivery in

developing countries; however, the major challenge lies in user (or patient)-perceived service

quality. Specifically, the review found that service quality dynamics (i.e., components and

consequences) play an instrumental role in influencing users’ (or patients’) overall perceptions of

mHealth service performance. As such, this chapter concentrates on the service quality concept.

This chapter argues that the nature of service quality for a technology-mediated service is

complex, thus, it is necessary to explore this concept using a cross-disciplinary approach, that is,

generic theories from marketing, information systems research and health services literature.

This chapter is designed as follows: Section 3.2 defines quality, service quality and perceived

service quality. Section 3.3 explores generic service quality theories and synthesizes their

Abridged versions of this chapter were published in the following conference and journal:
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findings to determine the nature of the basic service quality concept. Section 3.4 discusses

service quality theories in information systems and their relevance to the mobile service context.

Then, the chapter explores service quality theories in a traditional health service (Section 3.5)

and an mHealth service (Section 3.6) to critically analyze their dimensions, relevance and

limitations. Next, in Section 3.7, the chapter discusses the association between service quality

and critical outcome constructs (i.e., satisfaction, continuance intentions and quality of health

life) and identifies relevant gaps in the mHealth service context. All these discussions lead the

chapter to synthesize the major and specific gaps of the study in the context of mHealth service

quality in developing countries in Section 3.8. Finally, Section 3.9 provides a summary of the

chapter.

Quality is an important ingredient for any service. The Japanese viewpoint treats quality as ‘zero

defects’ (Parasuraman et al. 1985) and some researchers (e.g., Crosby 1979) treat it as

‘conformance to requirements’. In a comprehensive review, Reeves and Bednar (1994) identified

four dominant views of quality: quality as excellence, quality as value, quality as conformance

with specifications and quality as meeting expectations. According to Grönroos (2000), quality is

a complicated and indistinct concept and there is no single universal definition of quality in the

literature. In addition, due to its ‘elusive’ nature (Parasuraman et al. 1985; Smith 1999), research

in this sector has still remained ‘unresolved’ (Caruana et al. 2000, p. 57). Indeed, it has remained

a difficult concept to grasp (Brady & Cronin, 2001) and “far from conclusive” (Atbanassopoulos

2000, p. 191). The extant research has undertaken either a production-oriented or customer-

oriented view of quality (Gummesson 1991). Whereas the production or manufacturing-based
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approach focused on objective or technical quality to measure standardized products (Crosby

1984; Kasper 1999; Oliver 1997), the customer-oriented approach focused on the perceptions of

customers or quality in the eye of the customer (Andaleeb 2008; Brady & Cronin 2001; Dagger

et al. 2007; Gronroos 1984; Parasuraman et al. 1988; Rust & Oliver 1994). Because of the

complex nature of quality, the customer-oriented view has become the mainstream approach in

defining quality in service research (Schneider & White 2004). Thus, in focusing on the

customer-oriented view, the International Telecommunication Union (1994) defines it as “the

collective efforts of service performance, which determines the degree of satisfaction to the end

user.” The European Union’s R&D in Advanced Communications Technologies in Europe

(RACE 1994) program defines quality of service as “a set of user perceivable attributes of that

which makes a service what it is. It is expressed in user-understandable language and manifests

itself as a number of parameters, all of which have either subjective or objective values”. These

definitions reflect that quality of service should be viewed from the users’ point of view to

measure the performance level of an entity.

In health services, Dagger et al. (2007) define quality “as a consumer’s judgment of, or

impression about, an entity’s overall excellence or superiority” which is consistent with the

generic definitions in services literature provided by Bitner and Hubbert (1994), Boulding et al.

(1993), Cronin and Taylor (1992) and Parasuraman et al. (1985, 1988). Similarly, Andaleeb

(2001, 2008) focuses on patient-perceived service quality which basically reflects O’Connor et

al.’s (1994) viewpoint that, ‘‘[i]t’s the patient’s perspective that increasingly is being viewed as a

meaningful indicator of health services quality and may, in fact, represent the most important

perspective’’ (p. 32). Thus, the role of patients in defining the nature and level of service quality
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has been emphasized in health service literature in order to sustain any particular health care

platform (Jun et al. 1998; Dagger et al. 2007; Donabedian 1992; O’Connor et al. 2000).

According to Andaleeb (2001, p. 1361), “[i]f patient-centered evaluations are to be e ectively

used, especially in a technically complex sector such as health care that reflects credence-based

services (i.e., services that are di cult to evaluate by the patient), it may be unreasonable to

expect patients to provide quality ratings based on technical merits of the service. Instead,

subjective criteria must be used, understood, and translated into objective performance

parameters”. As such, in mobile health care, there is a clear need to define the “user centric”

context of service quality in order to present a single, homogeneous metric that captures overall

users’ perceptions (Ahuluwalia & Varshney 2009; Akter & Ray 2010). Seminal studies on

service quality in mHealth (e.g., Akter et al. 2010a; Akter et al. 2011a; Akter et al. 2012) have

already focused on patient-perceived service quality by defining it as users’ judgment about

overall excellence or superiority of a mobile health service (Zeithaml 1987).

In defining and conceptualizing perceived service quality, Gronroos (1984) suggests using

expectation as a reference point against which performance can be judged, but Parasuraman et al.

(1985, 1988) define perceived service quality as the difference between expected and perceived

service. Parasuraman et al.’s (1988) difference score definition became very popular; however, it

faced serious criticisms from subsequent researchers (e.g., Babakus & Boller 1992) as

expectation score adds little value to service quality measurement. Thus researchers (e.g., Brady

& Cronin 2001; Dabholkar et al. 2000) focus only on “perception measures” in order to define

and conceptualize perceived service quality as perception scores performed better than difference
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scores. In the same spirit, researchers in health service (e.g., Andaleeb 2001; Dagger et al. 2007;

Dagger & Sweeney 2006) have embraced perception-only measures to define service quality.

The conceptual definition of service quality has always received an abstract focus by identifying

the dimensions as a second-order factor model (Gronroos 1984; Parasuraman et al. 1988; Rust &

Oliver 1994) or third-order factor model (Brady & Cronin 2001; Dabholkar et al. 1996; Dagger

et al. 2007; Fassnacht & Koese 2006; Parasuraman et al. 2005). This dimensionality of the

service quality concept suggests that service quality might have first-order, second-order or

third-order dimensions which are reflected by a higher-order overall perceived service quality. It

indicates that overall service quality has a reflection over dimensions and subdimensions.

Highlighting the complexity of such hierarchical dimensions of the service quality concept,

Dagger et al. (2007, p. 24) suggest that “[m]odeling service quality in this way recognizes that

the evaluation of service quality may be more complex than previously conceptualized”. The

extant literature has also emphasized that conceptualization of service quality should be context-

specific (Babakus & Boller 1992; Carman 1990; Dabholkar et al. 1996; Dagger et al. 2007).

Although studies have frequently highlighted the context-dependent nature of the service quality

concept, relatively few studies have focused on such modeling. As such, there is evidence of

many failed attempts to capture service quality by applying generic service quality models in

new contexts (Dagger et al. 2007). Overall, synthesizing the above findings, the study defines

service quality as a multidimensional, hierarchical and context-specific concept which should

always be viewed from consumers’ perspectives.
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Traditionally, generic models (e.g., Gronroos 1982; Parasuraman et al. 1985; Rust & Oliver

1994) have played a predominant role in service quality literature and have been applied in

different disciplines, such as, services marketing, information systems and health care. In fact,

marketing literature, particularly services quality and customer satisfaction, has played a crucial

role in establishing the foundation for traditional service quality theory (Brady & Cronin 2001).

In the following sections, this study discusses the classic service quality theories for typical

service settings:

Firstly, this study focuses on the Nordic model which was introduced by Gronroos (1982, 1984).

This model suggests that perceptions of service quality should be measured under two

dimensions (Gronroos 1982), that is, functional quality (how) and technical quality (what). The

functional quality focuses on the delivery mechanism and captures customers’ perceptions while

services are delivered (Brady & Cronin 2001). And the technical quality focuses on service

information and captures customers’ reactions to it. Gronroos (1984) based his arguments on the

disconfirmation paradigm and suggested that the service quality should be measured by

comparing expected service with perceived service. Although this is one of the foundational

theories and famous for its seminal conceptualization among researchers (e.g., Bitner 1990;

Lassar et al. 2000; Oliver 1997; Rust & Oliver 1994), it has been seriously criticized for its

limited dimensions. As a result, subsequent literature (e.g. Brady & Cronin 2001; Dabholkar et al

1996; Parasuraman et al. 2005) proposed service quality as a multilevel and multidimensional

concept. Some researchers (e.g., Carman 1990; Dabholkar et al. 1996) questioned the absence of
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subdimensions and argued that it is necessary to integrate subdimensions to grasp the complexity

of human perceptions.

Secondly, the study concentrates on the SERVQUAL model (Parasuraman et al. 1988). This

model (see Table 3.1) is quite dominant in services literature (Ma et al. 2005; Jia et al. 2008) and

applied widely in industry (Brown et al. 1993), such as, health care, public recreation centers,

banking, etc., which sometimes indicates that scholars around the world are using SERVQUAL

as a basis for their own industries (Parasuraman et al. 1990). It may be noted that the initial

exploratory research of Parasuraman et al. (1985) came up with 10 dimensions for assessing any

service by consumers and these are tangibles, reliability, responsiveness, communication,

credibility, security, competence, courtesy, understanding and access. However, because of the

overlapping nature of the initial dimensions, this model was later modified into five dimensions

(reliability, responsiveness, assurance, empathy and tangibles) and named as the SERVQUAL

model (see Table 3.1) (Parasuraman et al. 1988).
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Table 3.1 Summary of the SERVQUAL model

Using SERVQUAL, researchers measure service quality by comparing service expectation with

service perception under 22 Likert scale-based items. The perceived service quality score is

calculated by subtracting the perception score from the expectation score across 22 pairs of items

which could be used for individual diagnostic purposes as well as for an overall service quality

measurement (Brown et al. 1993). However, despite its popularity and widespread application

across the industry, the model has been seriously criticized for being designed as a generic

measure across all contexts rather than a customized one (Babakus & Boller 1992; Carman 1990;

Dabholkar et al. 1996). Customization may take place in the form of adding new items or

changing the wording of the items as per the application (Carman 1990; Dabholkar et al. 2000;

Dagger et al. 2007). Modified versions of the model dropped the expectation dimension entirely

(e.g., Boulding et al. 1993; Cronin & Taylor 1992; DeSarbo et al. 1994; Parasuraman et al. 1991,

1994; Zeithaml et al. 1996) because the expected service is always higher than the perceived

service (Brady & Cronin 2001) and it is hard to measure service expectation in the case of

Original 10 dimensions
(Parasuraman et al.
1985)

SERVQUAL dimensions
(Parasuraman et al.
1988)

Definitions

Reliability Reliability Ability to perform the promised
service dependably and accurately.

Responsiveness Responsiveness Willingness to help customers and
provide service.

Competence, Courtesy
Credibility, Security

Assurance Knowledge and courtesy of
employees and with trust and
confidence.

Access, Communication
and
Understanding Customer

Empathy Customized and caring attention.

Tangibles Tangibles Appearance of physical facilities,
equipment, personnel and
communication materials.
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credence properties such as health services (Andaleeb 2008; Dagger et al. 2007). Furthermore,

some researchers (e.g., Boulding et al. 1993) added dimensions to the expectation portion of the

model and some others (Carman 2000; DeSarbo et al. 1994) applied conjoint analysis instead of

the difference method to determine service quality perception. Methodologically, the model was

questioned because of its item-total correlation (Carman 1990; Dabholkar 2000),

unidimensionality (Mangold & Babakus 1990; Brady & Cronin 2001), construct validity (Peter

& Churchill 1986; Ma et al. 2005), poor reliability of the difference score problem (Brown et al.

1993) and limited contextual application (Dagger et al. 2007; Finn & Lamb 1991). Subsequent

studies (Dabholkar et al. 1996, 2000; Brady & Cronin 2001; Dagger et al. 2007; Teas 1993)

mentioned that the disconfirmation model has conceptual, theoretical and measurement problems

and suggested that alternative perceived quality models should be used. Therefore, Cronin and

Taylor (1992, 1994) proposed that a direct measure of perceptions, such as SERVPERF, is a

preferable means to avoid the discrepancy between expected and perceived service quality. They

contend that SERVQUAL is too simplistic to measure this complex cognitive evaluation process

by separately measuring the expected and perceived level of service quality and subtracting these

scores. Critics both in marketing (e.g., Brown et al. 1993; Cronin & Taylor 1992, 1994; Teas

1993, 1994; Brady & Cronin 2001; Dagger et al. 2007) and in information systems (IS) (e.g.,

Kettinger & Lee 1997; Van Dyke et. al. 1997, 1999; Jia et al. 2008; Ma et al. 2005) point to

conceptual and empirical difficulties with the original SERVQUAL instrument and suggest that

alternatives to the original “gap scored” model be used. Despite the abovementioned weaknesses,

the SERVQUAL model is still distinct from others in the overall assessment of interactive

service because of its multiple dimensions for measuring service quality (Brady & Cronin 2001;

DeLone & McLean 2003; Jia et al. 2008). However, since service quality perceptions represent
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latent variables and service takes place at multiple levels under multiple dimensions, the major

concern is to come up with such a model which is context-specific, hierarchical and

multidimensional.

Thirdly, according to Rust and Oliver (1994), overall perception of service quality is influenced

by three factors: customer-employee interaction or functional quality (Gronroos 1982, 1984),

service benefit or technical quality (Gronroos 1982, 1984) and service environment (Bitner

1992). The model highlights support for Gronroos’s generic model (Bitner 1990; Lasser et al.

2000; Mohr & Bitner 1995; Oliver 1997; Rust & Oliver 1994) and service environment (Baker

1986; Bitner 1990; Spangenberg et al. 1996; Wakefield 1996) to measure service quality and

solidify the positioning of this three-component model. Although the model was not tested

empirically (Brady & Cronin 2001), similar models were applied in retail banking (McDougall &

Levesque 1994) and health care samples (McAlexander et al. 1994; Dagger et al. 2007).

Fourthly, the study focuses on Dabholker et al.’s (1996) multilevel and multidimensional model

to address the inconsistency of the factor structure of the SERVQUAL model and to capture the

complexity of human perceptions. Although a good number of researchers (e.g., Carman 1990;

Czepie et al. 1985; Dabholkar et al. 1996; McDougall & Levesque 1994; Mohr & Bitner 1995)

have supported this model, they neither identified the subdimensions properly nor defined those

adequately (Brady & Cronin 2001). Subsequently, Dabholkar et al. (2000) proposed some unique

findings based on the antecedents, consequences, mediators and measurement of service quality

for measuring physical service. The study supported “perception measures” rather than
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“difference measures” and “cross-sectional study” rather than “longitudinal study” to measure

service quality.

Finally, the study focuses on another multilevel and multidimensional model introduced by

Brady and Cronin (2001) which consists of three primary dimensions (interaction quality,

outcome quality and physical environment quality) and nine subdimensions (attitude, behavior,

expertise, ambient conditions, design, social factors, waiting time, tangibles and valence) based

on users’ perceptions to capture overall service quality. This study successfully synthesized the

previous works of Gronroos (1982, 1984) and Rust and Oliver (1994) and proposed a

hierarchical service quality model. One of the greatest limitations of the model was the effort to

establish it as a unifying model across all service industries; however, the authors acknowledged

its inadequate representation of the population and emphasized the need for context-specific

modeling (Brady & Cronin 2001). Overall, the authors called for further research in hierarchical

modeling to better capture service quality perception of a particular service.

Although the extant literature has evidenced multiple dimensions of service quality, such as two

(e.g., Gronroos 1982; Lehtinen & Lehtinen 1982; Mels et al. 1997), three (e.g., Brady & Cronin

2001; Rust & Oliver 1994), five (e.g., Parasuraman et al. 1988) and even ten (e.g., Parasuraman

et al. 1985), there is no standard agreement as to the nature or content of dimensions in defining

service quality (Brady & Cronin 2001; Dagger et al. 2007). However, it is generally agreed that

service quality should be defined from the users’ viewpoint and its conceptualization should

result in multilevel, multidimensional constructs. After synthesizing all the quality parameters of
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all generic models, this study identifies that conceptualization and measurement of service

quality should be based on users’ perceptions (Parasuraman et al. 1985, 1988) and specific

contexts (Babakus & Boller 1992; Carman 1990; Dabholkar et al. 1996), and that the dimensions

of quality should be captured under an hierarchical and multidimensional manner (Brady &

Cronin 2001; Dabholkar et al. 1996). These studies also found that “perception scores”

performed better than “difference scores” in developing and validating the instrument for service

quality in a cross-sectional context. One of the major gaps of all generic theories is that very few

theories have focused on mobile electronic platform-based services to capture perceived service

quality. Specifically, no instrument has been developed to measure health services over a mobile

platform (Chatterjee et al. 2009; Ivatury et al. 2009; Mechael 2009; Varshney 2005; WHO

2011).
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Service-oriented thinking is one of the fastest growing paradigms in information systems (IS) as

the world becomes a service economy (Bardhan et al. 2010). Services account for 70% of gross

domestic product (GDP) in developed economies (Ostrom et al. 2010) and more than 40%

contribution in developing economies (Lovelock et al. 2011). This service-oriented growth is

projected to remain constant in the foreseeable future. As such, IT organizations have started

viewing systems as services in order to accelerate adoption of the new platform, build business

models for new technology and drive new innovation (Alter et al. 2010). It is widely believed

that this growth of the service-oriented paradigm yields many opportunities for IS researchers to

investigate the complex interaction between human behavior and IT (Rai & Sambamurthy 2006).

‘Viewing a system as a service’ can help IT organizations to align their interests with the

services economy by modeling service quality dynamics (Alter 2010; Maglio et al. 2009). As Pitt

et al. (1995, p. 175) suggest, “[i]f IS researchers disregard service quality, they may gain an

inaccurate reading of overall IS effectiveness. We propose that service quality should be

included in the researcher's armory of measures of IS effectiveness”. This behavioral perspective

helps the IS field to capture the critical dimensions of a technology-mediated service by focusing

on both front stage and back stage (Akter et al. 2010; Sousa & Voss 2006).

Researchers in service systems consider quality as the single most important determinant of

businesses’ long-term success (Alter 2010). Despite the importance of quality in service systems,

there is a paucity of research that explores the antecedents to and consequence of service quality

in this domain (Jia et al. 2008). Thus, there is a growing need to reframe and refocus service

quality in IS in order to manage the critical outcomes of service systems (Alter 2010, Bardhan et
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al. 2010; Ostrom et al. 2010; Vargo & Lusch 2008). However, the service system approach is

struggling to develop meaningful consumer-oriented quality assessment measures and their

association with service outcomes. According to Bardhan et al. (2010, p. 6), “[t]he deployment

of IS and technology by firms increasingly determines their competitiveness in the service

economy. In this milieu, there is a corresponding need to apply robust research findings in the

appropriate managerial and organizational contexts on services innovation, quality, architecture,

and design and delivery, as well as the customer satisfaction and business value that results.” It is

noteworthy that growing IT services (mostly data) including Internet search, mobile ticketing,

digital wallet or mobile health (or mHealth) are transforming organizations by enhancing service

quality and innovation. As such, there is a research call to encourage both researchers and

practitioners to focus on quality as a core concept within the IT discipline (Jia et al. 2008; Nelson

et al. 2005; Pitt et al. 1995).

In order to recognize the critical role of service quality in IS, researchers (e.g., Jiang et al. 2000,

2002; Kettinger & Lee 1994, 1995, 1999; Ketler & Walstrom 1993; Pitt et al. 1995, 1997; Ma et

al. 2005; Watson et al. 1998) have initially adopted SERVQUAL to measure IS service

performance. But they faced huge challenges because of the reliability and validity of the generic

SERVQUAL measures and lack of IT artifact in the IS context (Orlikowski & Iacono 2001; Van

Dyke et al. 1997; 1999). Critics in IS, for example, Van Dyke et al. (1997), highlight that

confusion of SERVQUAL’s expectation component and its difference score measurement

approach make the model perform poorly in establishing discriminant validity for the five

dimensions. Although such studies have been important in explaining IT usage, they are

relatively weak in capturing human–technology interactions and provide limited guidance for
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system designers (Nelson et al. 2005). Orlikowski and Iacono (2001) have highlighted that such

IT research, which employs a "proxy view" of technology, has lost its connection to the field's

core subject matter—the IT artifact itself. Besides, some researchers found that when applying

the SERVQUAL model to e-services’ collapse, most dimensions lose their reliability and

validity (e.g., Gefen 2002). Overall, the extant literature on the SERVQUAL model in IS did not

focus on human–technology interaction (system quality), interpersonal interaction and outcome

(or information) benefits separately to measure overall IS service quality.

Addressing the abovementioned concerns, Nelson et al. (2005) presented a model which puts

forward two basic dimensions of IS, that is, systems quality (service delivery platform) and

information quality (output of an information system) in order to establish an IT artifact in the IS

quality literature (Table 3.3). They identified altogether nine fundamental dimensions of which

five are for systems quality and four are for information quality. They applied the model over

data warehousing in health care to predict information quality and system quality separately.

However, this research was conducted within the specific domain of data warehousing, so the

authors expressed their concern about whether or not the findings could be applied more broadly

or to other specific forms of technology. As such, the authors suggested a context-specific

conceptualization of system and information quality to better define the IT quality model.

Furthermore, their study was not based on ultimate users’ perceptions to capture service quality

dimensions in IS.



L i t e r a t u r e  R e v i e w  ( T h e o r y ) | 85

Table 3.3 Nelson et al.’s IT quality model (2005)

System
Quality

Indicators Definitions

Systems
reliability

Systems
efficiency

Systems
flexibility

Systems
privacy

Systems
integration

Service accuracy, availability
and consistency.

Ease of use, access and speed of
response.

Ability to meet different needs.

Information protection and
sharing.

Seamless service across live or
automated voice or SMS.

The degree to which a system is dependable
over time.

The degree to which a system provides easy
and quick access.

The degree to which a system can adapt to a
variety of user needs.

The degree to which the site is safe and
protects user information.

The degree to which a system facilitates the
combination of information from various
sources to support decisions.

Information
Quality

Indicators Definitions

Accuracy

Completeness

Currency

Format

Correct, unambiguous,
meaningful, believable and
consistent.

Information adequacy.

Currency of information.

Comprehensive and easy to
understand.

The degree to which information is correct,
unambiguous, meaningful, believable and
consistent.

The degree to which all possible states
relevant to the user population are represented
in the stored information.

The degree to which information is up-to-date.

The degree to which information is presented
in a manner that is understandable and
interpretable to the user and thus aids in
decision making.

Similarly, DeLone and McLean (1992, 2003) developed the taxonomy of IS success theory

based upon Mason’s modification of Shannon and Weaver’s model (Shannon & Weaver 1949)

of communications. DeLone and McLean developed their initial taxonomy using established

theories of communication adapted to IS (Petter & McLean 2009). In the revised model (2003),
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they incorporated service quality and merged individual impact and organizational impact into

net benefits to address the needs of greater benefits. They also felt that it is necessary to measure

user satisfaction and its impact on intention to use (an attitude) due to the changing nature of IS

and their contexts. As a result, DeLone and McLean (2003) combined systems quality,

information quality and service quality in their updated model to measure overall IS

performance. They argued that IS organizations now play the dual role of ‘information provider’

and ‘service provider’ so "service quality" should be added as an important dimension (in

addition to systems quality and information quality) to measure overall IS performance (DeLone

& McLean 2003).

However, empirical validation of the modified IS success model has failed to present clear

guidelines on specific quality parameters (Petter & McLean 2009) and, thus, suggested context-

specific conceptualizations of quality dimensions. Moreover, there are at least two groups of

stakeholders in any IS service − staff and users. Whereas staff’s perceptions are based on

performance and learning experiences, users’ perceptions are based on how well their needs are

satisfied. DeLone and McLean did not draw a boundary line between these two different

perceptions in developing their success model (Jiang et al. 2001). In most cases, the IS success

model including the service quality dimension has been used to measure staff’s perceptions, such

as Sedera et al.’s (2004) replication of the IS success model on enterprise systems. Overall, there

is a paucity of research that focuses on users’ perceptions to evaluate service quality (Petter &

McLean et al. 2009).
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Table 3.4 DeLone & McLean’s IS success model (adapted from Petter & McLean 2009)

Construct Indicators Definitions

System Quality Availability,
adaptability, reliability,
usability, response time

Performance of the IS in terms of reliability,
convenience, ease of use, functionality and
other system metrics

Information
Quality

Completeness, ease of
understanding,
relevance,
personalization,
security

Characteristics of the output offered by the IS,
such as accuracy, timeliness and completeness

Service Quality Responsiveness,
assurance and empathy

Support of users by the IS department, often
measured by the responsiveness, reliability and
empathy of the support organization

User Satisfaction Repeat purchase, repeat
visits, user surveys

Approval or likeability of an IS and its output

Intention to Use Reuse, repeat purchase,
etc.

Expected future consumption of an IS or its
output

Use Nature of use,
navigation, number of
site visits, number of
transactions

Use consumption of an IS or its output
described in terms of actual or self-reported
usage

Net Benefits Cost savings, time
savings, etc.

The effect of an IS on an individual, group,
organization, industry, society, etc., which is
often measured in terms of organizational
performance, perceived usefulness and effect
on work practices

In the case of mobile information services, Chae et al. (2002) developed a quality model

focusing on the characteristics of a generic mobile platform. They identified four primary quality

dimensions and these were connection quality, content quality, interaction quality and contextual

quality. In order to address these dimensions, they developed subdimensions, such as, stability

and responsiveness to address connection quality; objectivity, believability and amount to
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address content quality; structure, navigation and presentation to address interaction quality and

finally, timeliness and promptness to address contextual quality. In another study on mobile

Internet acceptance, Cheong and Park (2005) developed two quality constructs, the system

quality and content quality, in their research model based on DeLone and McLean’s (2001)

original success model. Subsequently, Tan et al. (2008) proposed multiple quality dimensions

(perceived usefulness, perceived ease of use, content, variety, feedback, experimentation and

personalization) as constructs to measure the overall quality of mobile entertainment and

information service. However, these studies are very much context-specific and did not

generalize the dimensions in all other settings. Koivisto (2007) commented that the

abovementioned quality models in mobile IS ignored two important components, that is, the

quality of a mobile device and mobile network. So he offered a model capturing the quality

perception of a mobile device, a mobile network and the information service and he suggested

that “the overall quality is a combination of all three that together form the mobile service

supply chain.” This model has focused on both product and service quality and formulated a

quality model on expectation and perception dimensions. However, his study is based only on

users’ perceptions ignoring the expectation score because the nature of the study is a ‘credence’

type service, that is, users can measure perception only when they experience (e.g., health care)

so expectation does not add any value in this case.

Service quality theories in a web-based electronic service strongly influence mobile service

because in both cases, services are delivered over an electronic platform. Several powerful

models have been developed to address the issues of service quality over this platform, such as,

eQUAL (Barnes & Vidgen 2001), web quality (Aladwani & Palvia 2002), E-S-QUAL
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(Parasuraman et al. 2005), eTailQ (Caruana & Ewing 2006; Long & Mellon 2004; Wolfinbarger

& Gilly 2003), perceived service quality in the web (Yang et al. 2004), WebQual (Loiacono et al.

2007) and service quality in general portals (Liu et al. 2009). Barnes and Vidgen (2001)

presented three dimensions to measure the quality of a web-based electronic platform

(information quality, interaction and service quality and usability) which was followed by Janda

et al.’s (2002) five quality dimensions, that is, performance, access, security, sensation and

information and Collier and Bienstock’s (2003) three quality dimensions, that is, process quality,

information quality and recovery quality to measure the service quality of the electronic

platform. However, all these models have been seriously criticized for not defining electronic

services broadly, missing some core dimensions and generalizing the models across all electronic

service settings (Fassnacht & Koese 2006).

In order to overcome the pitfalls of the earlier models, Parasuraman et al. (2005) developed the

E-S-QUAL or electronic service quality model (see Table 3.5) to measure service quality of

web-based electronic services. The uniqueness of the E-S-QUAL model lies in its capacity to

capture perceptions on human–technology interaction for any web-based e-service platform

(Sousa & Voss 2006). Similarly, Fassnacht and Koese (2006) introduced quite a broad model by

focusing on online electronic networks. They proposed to measure service quality through

environment quality, delivery quality and information quality. However, this model did not

address the unique characteristics of the mobile platform (e.g., network quality, interaction

quality, etc.) and it was again restricted to measuring service quality of all web-related services.
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Table 3.5 E-S-QUAL model (adapted from Parasuraman et al. 2005)

Dimensions Subdimensions Definition

Core

dimension

Efficiency Ease of use and speed of response time

Systems availability Technical function capacity

Fulfilment Fulfilment of promises

Privacy Security and protection of customer information

Service

recovery

Responsiveness Problems’ handling efficiency in service failure

Compensation Degree of compensation in service failure

Contact Interactive assistance through online or telephone

Most web-based electronic service quality studies are primarily based on front office (i.e., quality

of interaction between the end-user and the virtual platform) although service quality failures are

frequently related to back office operations (i.e., information systems). Since overall customer

satisfaction is strongly influenced by service quality at all moments of contact (Shaw & Ivens

2002), some researchers (e.g., Sousa & Voss 2006) integrated both front office and back office

operations in evaluating service quality. In this case, Sousa and Voss (2006) proposed a powerful

service quality model focusing on systems quality, interpersonal quality and interaction quality

to measure any service which contains both electronic (e.g., mobile channel) and physical

components (service provided by persons). Therefore, they proposed the dimensions of the E-S-

QUAL model (Parasuraman et al. 2005) to measure systems quality and the SERVQUAL model

(Parasuraman 1985, 1988) to measure interpersonal interaction quality for any service over an

electronic platform (see Table 3.6). However, Sousa and Voss’s (2006) conceptual model was

not empirically tested and, again, it was proposed as a generic model for all electronic services

ignoring the contextual influence of service quality settings.
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Table 3.6 Service quality for virtual channels (adapted from Sousa & Voss 2006)

Dimensions Subdimensions Theories

Systems

Quality

Efficiency

E-S-QUAL Model (Parasuraman et al. 2005)Systems availability

Fulfilment

Privacy

Interaction

Quality

Responsiveness

SERVQUAL Model (Parasuraman et al. 1988); cf.

(DeLone & McLean 2003)

Assurance

Empathy

Synthesis of the literature in IS and electronic services brings some overlapping dimensions of

service quality in the IS context to measure users’ perceptions (see Table 3.7). Most studies

focus on systems quality to measure performance of the overall service delivery platform,

interaction quality to measure user interactions with providers and information or outcome

quality to measure the quality of overall service benefits. In addition, DeLone and McLean

(2003) emphasized the role of contexts in conceptualizing and measuring any model. In this

regard, they confirmed Seddon’s (1992) opinion that no single model is absolutely better than

another, so conceptualization and measurement of variables are often influenced by the context

and objective of the study. Also, Jiang and Klein (1999) found that users prefer different quality

measures, depending on the type of system being measured.
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Most of the research on health service quality perceptions has initially focused on the application

of generic models, either Gronross’s (1982, 1984) two-dimensional model (i.e., functional

quality and technical quality) or Parasuraman et al.’s (1985, 1988) five-dimensional

SERVQUAL model (i.e., reliability, responsiveness, assurance, empathy and tangibles).

However, the complexity of service quality evaluations is evident in the many failed attempts to

replicate the existing theory in new contexts (Dagger et al. 2007).

The widely applied SERVQUAL model (Parasuraman et al. 1988), for example, has been

criticized for its five dimensions across diverse service contexts (Buttle 1996). Therefore, the

application of the five-dimensional SERVQUAL model has come up with varying results in

different health care settings, such as the original five factor structure which is supported by

Wisniewski and Wisniewski (2005) and Rohini and Mahadevappa (2006); six dimensions which

have been identified by Headley and Miller (1993) in a primary care clinic; seven factor

solutions by Lytle and Mokwa (1992) in a health care fertility clinic; seven factors by

Reidenbach and Sandifer-Smallwood (1990) in an emergency health care setting; nine

dimensions by Carman (1990) in a multi-encounter hospital setting; and 12 dimensions by Licata

et al. (1995) in a health care setting. More recently, outcome quality has garnered greater

attention and has been recognized as a pivotal aspect of quality in addition to the SERVQUAL

dimensions (Carman 2000; Dagger et al. 2007; Doran & Smith 2004; Fassnacht & Koese 2006).

This dimension refers to the benefits that the patients desire from the service, such as information

or advice (Dagger et al. 2007). Some researchers (e.g., Andaleeb 2001, 2008) applied
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SERVQUAL theory in developing country contexts and found some interesting findings. For

instance, Andaleeb (2001) conducted his study in a developing country and found five

dimensions, that is, responsiveness, assurance, communication, discipline and baksheesh

(bribing) which affect the perceived service quality of hospital services. Akter et al. (2008)

confirmed these dimensions when they applied the same scale to suburban public hospitals in

Bangladesh. Similarly, Doran and Smith (2004) extended the SERVQUAL model by identifying

the pivotal dimension (i.e., outcome quality), core dimensions (i.e., reliability, responsiveness,

assurance and empathy) and peripheral dimension (i.e., tangibles). In a recent study, Andaleeb

(2008) proposed assurance, tangibles, empathy, responsiveness, communication, input adequacy

and facilitation payments as dimensions of service quality for health services provided to

children in developing countries.

Overall, the findings on SERVQUAL application in a health care context reflect that

conceptualization and measurement of service quality is context-specific, multidimensional and

hierarchical (Brady & Cronin 2001; Dabholkar et al. 2000; Dagger et al. 2007; Gronroos 1984;

Parasuraman et al. 1988). These findings also suggest that service quality has several

predominant primary dimensions that reflect the corresponding subdimensions.

In health care literature, several conceptual frameworks for evaluating service quality have

received frequent attention. Among those studies, Donabedian (1966, 1980, 1992) presented his

findings by drawing a difference between technical and interpersonal processes’ quality. In this

framework, technical care focuses on the application of medical science and technology to
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health care, while interpersonal care focuses on managing the interaction between the service

provider and consumer. In the same spirit, Brook and Williams (1975) presented a model similar

to that proposed by Donabedian (1966, 1980, 1992) in which technical care reflects how well

service processes are applied and interactive care explores the nature of interaction between the

service provider and user. Accordingly, Ware et al. (1978, 1983) also identified the interaction

quality and the technical quality of care. Likewise, Wiggers et al. (1990) investigated the

importance of technical competence and interpersonal skills when evaluating the quality of care.

Based on the above concepts, Zineldin (2006) extended his framework by five quality

dimensions which basically incorporate object or technical quality, quality processes or

functional quality, quality infrastructure, quality interaction and quality atmosphere. Similarly,

Choi et al. (2005) introduced a four-dimensional service quality model to measure physical

health care settings in Korea, which includes convenience of care, staff concern, physician

concern and tangibles. This theory extends the functional and technical quality of care paradigm

(e.g., Donabedian 1992) by introducing environmental and administrative quality. More recently,

Dagger et al. (2007) proposed a multidimensional hierarchical model to measure health service

quality and to predict satisfaction in general health care settings. They identified four primary

dimensions (interpersonal, technical, environment and administrative) and nine subdimensions

(interaction, relationship, information, expertise, atmosphere, tangibles, timeliness, operation

and support) to develop their model.

After synthesizing the above literature in health care, it becomes evident that service quality

models in health care should focus on users’ perception and context-specific conceptualization
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(Andaleeb 2001, 2008; Berry & Bendapudi 2007). Moreover, abstractions for service quality

must be done at several levels (Carman 1990) which should result in hierarchical modeling

(Brady & Cronin 2001; Dabholkar et al. 2000; Dagger et al. 2007). A comparison of the health

care dimensions in the service quality literature indicates considerable overlap, that is, quality of

service delivery process, quality of interaction, quality of outcome and quality of atmosphere.

A review of the mHealth service literature reveals that there were no studies which directly

measured the service quality in mHealth settings (Akter & Ray 2010; WHO 2011). However, the

extant literature on such issues has identified some predominant factors which might influence

service quality. For instance, Koivisto (2007) found that when any data service is provided over

a mobile network, then service quality is influenced by the mobile device, the mobile network,

information systems and information itself. Varshney (2005) mentioned that challenges regarding

service quality arise from information systems, networks and medical perspectives. In addition,

some other researchers (e.g., Chae et al. 2002; Ivatury et al. 2009; Mechael 2009; Varshney

2005) mentioned some general challenges (e.g., connection quality, screen size, graphics, touch

and feel) that need to be overcome with regard to mobile data services in health care settings.

Seminal studies on mHealth services which identified factors that influence service quality are

considered in the following sections.
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According to Varshney and Vetter (2000), “the current and emerging wireless technologies

could improve the overall health service for users in both cities and rural areas, reduce the

stress and strain on healthcare providers while enhancing their productivity, retention, and

quality of life, and reduce the overall cost of healthcare services in the long-term”. In this

regard, Varshney (2005) mentioned that coverage of wireless and mobile networks, reliability of

wireless infrastructure and general limitations of hand-held devices strongly influence the service

quality of such ubiquitous health services. Specifically, the author highlighted issues regarding

systems, interaction and managerial perspectives which influence perceptions of service quality.

In the case of information systems, the author has mentioned factors including the ability of the

platform to answer and route calls to doctors, call tracking and monitoring capacity of the

platform, database of medical facilities to provide right-time information, privacy and security of

the system, scalability of the platform to serve users, and dependability and quality of access to

the platform. In addition, the author has emphasized interpersonal interaction between users and

physicians for proper solutions with care. Finally, the author highlighted managerial issues

regarding integration of wireless solutions, skills and training of the providers, and legal issues

which influence mobile health services.

Ivatury et al. (2009) conducted a study on mobile health hotline services in developing countries

(e.g., Bangladesh, India, Pakistan and Mexico) and found that service quality perceptions are

influenced by information systems, interaction between doctors and users and overall service

benefits. With regard to information systems, the authors mentioned quality of the network, call

answering and routing capacity, call tracking and monitoring capacity, automated diagnosis
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decision support systems, quality of electronic health records for callers, database of medical

information, and overall privacy and security of the system. The study also emphasized the

quality of medical interaction between patients and physicians as many medical errors occur

because of incomplete interaction which results in wrong diagnosis (IOM 2000). Therefore,

quality of consultation over the mobile phone should be given due attention in terms of

competency, credibility, courtesy, knowledge, privacy and utmost care (Ivatury et al. 2009).

In another study on sustainability of mobile health services, Norris et al. (2008) focused on the

key attributes of mobile health technology in terms of portability, immediacy, convenience and

low cost for their pervasiveness in modern society. They mentioned that mobile technology can

play a central role in all aspects of disease management by providing preventive, monitoring,

treatment and support services. They further added that such mHealth services have reduced

hospitalizations, improved quality of life and controlled costs. However, they have mentioned

some challenges to quality perceptions, such as, privacy and security of personal health care

information and acceptability of services to all users. They have also focused on some

technological concerns, such as, affordability of call charges, reliability and coverage of the

network and limitations of the mobile device (e.g., low battery power, low screen, etc.).

Mechael (2009) in her study on mHealth services in developing countries mentioned that

reliability of communication systems and security in health facilities influence quality

perceptions. In addition, the author also emphasized crucial factors, such as, service benefits,

safety and liability for unknown contacts under mobile consultation. In a recent study, the Earth

Institute (2010) focused on similar findings and mentioned that “[i]n order to successfully
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incorporate mobile technology into their overall point of care support strategy, health care

organizations need to consider issues like portability, task structure, ease of use, and system

reliability”. Mechael (2009) recommended overcoming such barriers for sustainable

development of mHealth in poor countries. Finally, the author urged focusing on the literacy

level, access to technology, infrastructural facility and cultural factors to evaluate the service

performance of mHealth platforms. The author highlighted the importance of two-way mHealth

communication which can significantly improve health care in rural settings.

Chatterjee et al. (2009), in examining the success factors for mobile work in health care,

mentioned that system quality (i.e., extent of data processing, information access,

communicability and portability), content quality (i.e., task structure, urgency, extent of mobility

and information complexity), service quality (i.e., system reliability and system support) and

outcome variables (i.e., use, satisfaction and net benefits) influence the ultimate viability of this

health care paradigm. However, this research was designed from an “IS success model”

perspective, thus quality issues did not entirely emerge. In addition, the study embraced

qualitative exploration and put forward some propositions to implement mobile work in the

health care industry based on an objective viewpoint. As such, the perceptual mapping of quality

and its impact on outcome constructs are missing.

In another study on mHealth review in developing countries, Akter and Ray (2010) identified

service quality as the major challenge of mHealth implementation. They found that the primary

challenges are related to the quality of service delivery platform, quality of interaction between

health professionals and patients, and finally the quality of service benefits or service outcome.
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Specifically, they articulated platform quality in terms of systems reliability, system efficiency,

system availability and system privacy; interaction quality in terms of providers’ responsiveness,

assurance and empathetic behavior to patients over a mobile platform; and outcome quality as

the service benefits derived from this service’s systems. Subsequent studies (Akter et al. 2010a;

Akter et al. 2010b; Curioso & Mechael 2010; Kahn et al. 2010; Tariq & Akter 2011) supported

these findings on mHealth service quality in order to sustain this innovative health care platform

in developing countries.

In a recent study on mHealth initiatives around the world, WHO (2011) mentioned that service

quality perceptions are mainly influenced by privacy issues in developing countries. In this

regard, WHO expressed its concerns that “[s]ecurity and privacy issues are especially critical in

low and lower-middle income countries, where mobile phones are often shared among family

and community members, leading to potential challenges with protecting confidential health

information, particularly in the case of conditions like HIV/AIDS, which remain highly

stigmatized”. WHO (2011) also explored some contextual factors that inhibit mHealth usage,

such as, language barriers, illiteracy, SMS restrictions (160 characters) and lack of technical

support in rural areas. Overall, the report emphasizes awareness campaigns to extend the benefits

of mHealth to the community.

In addition to mHealth services, this study has explored general telephone-based health

consultations because of close proximity to our field of study. In this regard, Car and Sheikh

(2003) found that users are highly satisfied with such consultations; however, the service quality

of such services is profoundly influenced by the safety and reliability of information. Chapman
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et al. (2004) identified that availability, usability, acceptability, service relevance, effectiveness

and equity (social justice) influence the service quality perceptions of telephone consultations.

Innes et al. (2006) conducted an empirical study and found that ‘length of consultation’

influences the information about such services. Derkx et al (2009) found that the quality of

service depends on clinical knowledge and communication skills of the provider. They

highlighted ‘assurance’ and ‘adequate time’ as important elements that satisfy users. They

recommended that providers focus on service outcomes in terms of physical and emotional

benefit to increase service quality perceptions. Toon (2002, p. 324) reported that “prior

acquaintance with a patient, access to personal medical records, and continuity of care” influence

the quality of telephone consultation with respect to its safety and potentiality. The author

identified the main challenge as ensuring the quality of information in terms of its accuracy and

appropriateness. The studies on patient satisfaction with telephone consultation reported that

satisfaction in this domain is influenced by responsiveness of health service providers, length of

consultation and quality of care (Jiwa 2002; McKinstry 2002). Patient satisfaction with

consultation is also influenced by meeting patient expectations, identification of physical and

emotional needs, and equality of communication skills (Patel et al. 1997; McKinley et al. 2002).

Richards (2002) reported that the cost of telephone consultation has a negative correlation with

service satisfaction. This finding is supported by Jiwa (2002) who reported that an increase in

telephone bills negatively influences this service consumption. With respect to customer

satisfaction, a systematic review by Bunn et al. (2009, p. 14) reports that “telephone consultation

and triage reduce immediate GP, or home, visits and that, in general, at least 50% of calls can be

handled by telephone advice alone (ranging from 25.5% to 72.2%)”. Overall, the value of
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telephone consultation is viewed as reducing the doctor’s time, improving access and care

(Kainth et al. 2003).

The above discussion on mHealth services makes it evident that service quality represents the

most critical challenge of this emerging health care paradigm (Akter et al. 2010a; Chatterjee et

al. 2009; Kahn et al. 2010; WHO 2011). According to Andaleeb (2008, p. 340), “low quality

services breach the central promise in the healthcare relationship between service providers and

recipients which can lead to a variety of dysfunctional behaviors among the service recipients,

some immediate (anger, confrontation, complaints) and some long-term (decline in loyalty,

badmouthing and diversion of customers, and loss of a customer base via defection)”. The extant

literature on mHealth services makes it evident that overall service quality of this platform is

influenced primarily by three dimensions, that is, the quality of service delivery platform, quality

of interaction and quality of outcomes (Ahuwalia & Varshney 2009; Akter & Ray 2010; Ivatury

et al. 2009; Varshney 2005). Therefore, in Table 3.8, the extant literature identifies three primary

dimensions and their corresponding subdimensions as the facets of service quality challenges of

mHealth services.



L i t e r a t u r e  R e v i e w  ( T h e o r y ) | 103

Table 3.8 Major service quality challenges for mHealth services

Quality Dimensions Service Quality Challenges

Platform Systems reliability (i.e., database of facilities and standardized drug

information); systems efficiency (ease of access, operation efficiency);

systems privacy (i.e., security and protection of users’ information);

systems availability (i.e., network management, capacity management)

Interaction Responsiveness (i.e., promptness, waiting time); assurance (e.g.,

competence, credibility, courtesy, knowledge); empathy (i.e.,

customization capacity of service providers).

Outcome Functional benefit (i.e., convenience, care, fulfilment)

Emotional benefit (i.e., quality of emotional support, etc.)

Sources: Adapted from Fassnacht & Koese (2006), Nelson et al. (2005), Sousa & Voss (2006)

Studies also suggest that these dimensions are interrelated and should be given equal attention to

understand the quality dynamics of mHealth (e.g., Akter et al. 2010b). According to Sousa and

Voss (2006, p. 357), “[e]-service quality research to date also exhibits a primarily front office

orientation, concentrating mainly on the quality of the interaction of an e-service with the end

users. However, many of the service quality failures in e-services have been related to fulfilment

and back-office operations”. Thus, service quality research in mHealth calls for an integrated

orientation by combining perceptions of systems, interaction and information (or benefits).
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The overall literature survey clearly indicates that there is no theoretical model that can reliably

and validly measure the performance of mHealth service quality in developing countries

(Table 3.9). According to Kahn et al. (2010, p. 253) “[t]wo systematic reviews indicated little

formal outcome evaluation of mHealth in developing countries”. However, existing studies have

identified some factors which profoundly influence users’ quality perceptions. Most of these

factors are divided into three dimensions, that is, quality of service platform or service delivery

systems (reliability of information systems, availability of network coverage, efficiency of

operations, and privacy and security of information), quality of interaction between physicians

and users (i.e., responsiveness, customized solutions, clarity of communication and

understandability) and finally, quality of service outcomes (i.e., various service benefits). In

addition, the literature has mentioned the indirect influence of contextual factors (i.e.,

demographic and situational characteristics) in measuring the performance of mHealth services.
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The extant literature identifies that service quality is a context-specific, hierarchical and multi-

dimensional construct (Brady & Cronin 2001; Dabholkar et al. 2000; Fassnacht & Koese 2006;

Parasuraman et al. 2005), which has a strong association with individual (e.g., satisfaction),

economic (e.g., continuance intentions) and social (e.g., quality of life) outcomes (Andaleeb

2001, 2008; Choi et al. 2007; Dagger & Sweeney 2006; Dagger et al. 2007). These effects of

service quality dynamics can be encapsulated under the cognitive-affective-conative framework

of Oliver (1997, 1999) which begins with cognitive beliefs (e.g., perceived service quality

evaluation), mediated by affective responses (e.g., evaluation of satisfaction) and ends with

conative effects (e.g., continuance intentions) (Chaudhuri & Holbrook 2001; Dagger et al. 2007).

Therefore, this study discusses in detail the effects of service quality on these critical service

outcomes in the context of mHealth in developing countries.

The extant literature has frequently identified overall ‘service quality’ as a cognitive construct

which works as an antecedent of an emotive ‘satisfaction’ construct (e.g., Brady & Robertson

2001; Cronin & Taylor 1992; Dagger et al. 2007; Gotlieb et al.1994). In addition to service

quality, satisfaction has been instrumental in helping organizations to clarify objectives, define

measures of performance and develop performance information systems (Andaleeb 2001). Oliver

et al. (1997) specified satisfaction as an essential ingredient of success in the competitive

business world. Owing to its strong effects on critical outcome constructs, Wirtz and Lee (2003)

urged service providers to effectively manage satisfaction.
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Most of the published academic studies in the services sector have also looked at the link

between service quality and satisfaction (e.g. Brady & Cronin 2001; Dabholkar et al. 1996, 2000;

Kelley & Davis 1994; Oliver et al. 1997; Parasuraman et al. 1994; Zineldin 2006). Similarly,

service quality has been correlated with satisfaction in seminal IS literature (e.g., Jiang et al.

2000, 2001; Nelson et al. 2005; Pitt et al. 1995). In this regard, Pitt et al. (1995, p. 174)

mentioned that “[t]he principal reason IS departments measure user satisfaction is to improve the

quality of service they provide … Irrespective of whether a user interacts with one or multiple

information systems, the quality of service can influence use and user satisfaction”. DeLone and

McLean (2003) in their revised model of IS success proposed a link between service quality and

satisfaction in order to measure individual productivity. Rai et al. (2002) observed that IS user

satisfaction has a significant impact on IS use, that is, a higher level of satisfaction creates

greater user dependence on the system. Zviran and Erlich (2003) in their meta-analysis on IS

user satisfaction found that satisfaction is an important outcome variable to evaluate the

performance of a system because of its critical effects on decision making and productivity

benefits.

Satisfaction theory in health care has argued that patient satisfaction is a critical indicator in

assessing and improving the quality of care (Aharony & Strasser 1993; Andaleeb 2000, 2001;

Saila et al. 2008). An evaluation of patient satisfaction can help health service providers to track

areas for improvement in order to strengthen health care systems (Drain 2001; Hekkert et al.

2009). The extant literature has also identified satisfaction as an emotive attitude which should

be measured by totalling the subjective assessments of multidimensional attributes associated

with the care experience (Andaleeb 2001; Linder-Pelz 1982). Satisfaction studies in most health
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care contexts are based on subjective judgments of patients which represent a unique strength of

satisfaction scale because of their ability to assess patients’ psychological evaluation of service

performance (Hekkert et al. 2009). Liljander and Strandvik (1994) viewed satisfaction as the

user's own experiences of a service where the outcome has been evaluated in terms of what value

was received. Many health care organizations treat users as passive recipients of services or

products (Morgan & Murgatroyd 1994). In patient-oriented health care, patients and their service

satisfaction are considered first and foremost at every point in the planning, implementation and

evaluation of service systems (Andaleeb 2001; Dagger et al. 2007; Edmunds et al. 1987).

Although satisfaction has been used in myriad service contexts, to date there has been no

empirical research on users’ service satisfaction in the mHealth context.

Gap: There is a paucity of research in mHealth services which has established the relationship

between overall service quality and patient satisfaction.

Studies have found both a direct relationship between service quality and satisfaction and an

indirect relationship between service quality and intention to use through satisfaction (e.g.,

Cronin & Taylor 1992; Dabholkar et al. 2000; Gotlieb et al. 1994; Mahmood et al. 2000; Zviran

& Erlich 2003). DeLone and McLean (2003) confirmed that service quality leads to satisfaction

and an increased satisfaction leads to future intentions to use. They confirmed a strong

relationship between service satisfaction and future use intentions through their meta-analysis.

Rai et al. (2002), in their study to assess the validity of DeLone and McLean's (1992) and
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Seddon's (1997) IS success models, found that IS user satisfaction impacts on IS use and a higher

level of satisfaction creates greater user dependence on the system.

In health services, satisfaction is generally viewed as more closely aligned with behavioral

intentions. Satisfaction is typically modeled as mediating the relationship between service quality

and behavioral intentions (e.g., Anderson & Sullivan 1993; Brady & Robertson 2001; Cronin &

Taylor 1992; Dabholkar et al. 2000; Gotlieb et al. 1994). Instead of behavioral intentions, this

study has used the construct ‘intention to continue using’ which is defined as usage behavior,

commonly labelled as post-implementation (Saga & Zmud 1994) or post-adoption (Jasperson et

al. 2005). Whereas ‘intention to use’ is related to the initial adoption stage and considered a first

step towards overall IS success, ‘intention to continue using’ focuses on how to promote

continued IS use or how to reduce discontinuance (Limayem et al. 2007). Indeed, in order to

consider IS use a true success, a significant number of users should have moved beyond the

initial adoption stage, using the IS on a continued basis. Bhattacherjee (2001, p. 351-352)

confirms the importance of this construct by citing “long-term viability of an IS and its eventual

success depend on its continued use rather than [its] first-time use.” Thus, IS continuance, IS

continuance behavior or IS continuous usage describes “behavioral patterns reflecting continued

use of a particular IS which is a form of post adoption behavior” (Limayem et al. 2007, p. 707).

This study focuses on post-adoption which actually refers to a suite of behaviors that follow

initial acceptance (Rogers 1995), including continuance, routinization, infusion, adaptation,

assimilation, etc., which is often used as a synonym for continuance in the literature (Karahanna

et al. 1999). Past IS research is based on the implicit assumption that IS usage is mainly
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determined by ‘intention to use’ (in the case of initial adoption); however, this assumption may

not be applicable to continued IS usage behavior (Limayem et al. 2007), such as continued usage

of mobile health services. Because of lack of knowledge in this area (Saga & Zmud 1994),

researchers have started exploring this area in more detail (Bhattacherjee 1998; Bhattacherjee

2001, Jasperson et al. 2005; Karahanna et al. 1999; Limayem et al. 2007). Service quality has

been linked to satisfaction and behavioral intentions in the health care context (Dagger et al.

2007); however, there are few studies which have clearly modeled both the direct and indirect

impact of service quality on continuance intentions through satisfaction.

Gap: There is a paucity of research in mHealth which has established the direct linkage between

service quality and intention to continue using and indirect linkage between service quality and

intention to continue using through satisfaction.

There is an intricate relationship between service quality, service satisfaction and quality of life

(QOL) perceptions. Quality of life is generally viewed as the well-being and happiness of

individuals (Ferrans & Powers 1992; Sirgy et al. 2006; Yuan 2001). It is a subjective concept

(Dagger & Sweeney 2006) which is often used interchangeably with the well-being of life

(Endres 1999; Yuan 2001). Broadly, QOL can be conceptualized as an overall measure or as a

measure based on experiences in a variety of domains, such as health care, work, family and

leisure (Jeffres & Dobos 1995; Lee et al. 2002; MacFadyen 1999; Samli et al. 1987; Sirgy &

Cornwell 2001; Torrance 1987). Thus, from the holistic viewpoint, QOL refers to the subjective

evaluation of one’s current life circumstances (Dagger & Sweeney 2006; Inglehart & Rabier
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1986). However, in the health care context, QOL is viewed as a subjective, individual,

experiential construct which measures overall well-being in a particular health care domain

(Dagger & Sweeney 2006).

In reference disciplines (e.g., economic psychology, marketing), the relationship between service

quality perception, customer satisfaction and subjective well-being has been explored to evaluate

the performance of a service (e.g., Poiesz & von Grumbkow 1988; Sirgy 2001). In information

systems, performance is generally measured in terms of its effectiveness in achieving goals (e.g.,

Gefen et al. 2003) or satisfaction of using for a particular task (e.g., Bhattacherjee & Premkumar

2004). These outcome variables measure users’ feelings or attitudes at the time they use the

system, rather than the impact of the system on their overall quality of life (Choi et al. 2007).

Although the relevance of IT to quality of life has been acknowledged and recognized in the

service systems industry (Sirgy 2001; Sirgy & Samli 1995), IS researchers have remained quiet

on the relevance of social outcomes to the IT-based service evaluation. This absence has also

been cited by some scholars in IS (e.g., Straub & Watson 2001) who believed that it is one of the

goals of any technology to increase the quality of its users’ lives.

According to Choi et al. (2007, p. 599), “IS research has examined the individual, organizational,

and social impact of information systems, but again without directly addressing the impact of IS

on QOL” (Choi et al. 2007). Similarly, health service researchers have put little effort into

measuring the social outcome of a new health system which is reflected in Rosenbaum’s

statement (2008), “[y]et empirical research exploring the health benefits of commercial support

is lacking and relatively absent in the services literature”. It is noteworthy that QOL is different
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from the traditional financial or growth-related outcome construct as it is focused on measuring

the customer well-being or societal welfare of a service provision (Dagger & Sweeney 2006). In

the mHealth context, QOL assessment is particularly important as this new health care paradigm

is frequently referred to as a transformative service with a strong positive impact on patients’

quality of health life in developing countries (Ivatury et al. 2009; WHO 2011). As such, it is

important to understand how service quality evaluations influence social outcome. Despite a

natural relationship between quality of service systems, satisfaction and QOL, few studies have

developed metrics to assess this relationship (Choi et al. 2007). Therefore, one of the major gaps

in the extant literature is that there is no model to date that can reliably and validly measure the

impact of mHealth service quality on satisfaction and quality of health life of an individual in the

context of a developing country.

Gap: There are few studies in mHealth which have established the linkage between perceived

service quality, satisfaction and an individual’s quality of health life.

Contextual factors refer to both demographic and situational characteristics. Cooil et al. (2007)

note that contextual factors comprise both demographic and situational characteristics and it is

important to investigate their effects on the ultimate outcome construct. Generally, demographic

characteristics include gender, age and income and situational characteristics incorporate cost of

service, experience and social influence. In addition to service experience, cost of service and

social influence are important additional situational variables in the case of any service

(Andaleeb 2008; Venkatesh et al. 2003). All of these variables fit well with Vargo and Lusch’s

(2008) premise of phenomenological, experiential factors influencing the determination of
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service outcome. The extant literature has explored the view that contextual factors may have

some impact on ultimate outcome constructs (Anderson et al. 2008; Venkatesh et al. 2003).

DeLone and McLean (2003) emphasized measuring the contextual variance in empirical

investigation because studies found that evaluation of a system varies based on the type of

system studied, the context to which it is applied and the stakeholders involved with it (Jiang &

Klein 1999; Seddon 1997; Seddon et al. 1999; Whyte et al. 1997). Orlikowski and Iacono (2001)

argued that a service system is embedded in some time, place, discourse and community which

cannot be ignored in empirical investigation. Studies have shown that individual user differences

or demographic characteristics might have impact on service outcomes (e.g., Bryant & Cha

1996; Johnson & Fornell 1991; Söderlund 2002). Anderson et al. (2008) explored both the direct

and moderating impact of contextual variables on outcome variables. The authors added that

service evaluation differs across customers with different demographics (e.g., gender, age,

income) and situational characteristics (e.g., social influence, cost, experience). Mittal and

Kamakura (2001) explored the influence of situational factors on repurchase intentions, and

Cooil et al. (2007) investigated the role of demographic factors on customer loyalty. Dagger et

al. (2007) indicated that relatively few studies in health services have taken into account

contextual factors although modeling of such services is urged to be context-specific. As such,

there is a paucity of research that explores the impact of contextual variables in measuring the

performance of mHealth services. Knowledge about these variables is useful and important for

determining the ultimate service outcome.

Gap: There are few studies in mHealth which have modeled the effects of contextual factors (i.e.,

demographic and situational characteristics) on the ultimate outcome construct.
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The review of the literature clearly indicates that there is a paucity of research in the context of

service quality dynamics in the mHealth service systems of developing countries. In this regard,

Walsham et al. (2007, p, 317) mention that “[d]espite the importance of the topic area of

information systems in developing countries, the literature to date is relatively sparse”.

Specifically, there is no empirically-tested service quality model for the emerging mHealth

platform which is applicable across all contexts. As such, there are some clear research gaps in

the context of mHealth service quality and its association with critical service outcomes in terms

of conceptual models, reliable and valid instruments, representative sampling and generalizable

findings. These voids offer considerable potential for a significant contribution to the

advancement of knowledge in this field. This study believes that these research gaps deserve

adequate attention for a contribution in this field considering the importance of the subject in

both theory and practice.

There is no study which has investigated service quality in mHealth and the impact of overall

mHealth service quality on service satisfaction, continuance intentions and quality of health life

in the context of a developing country.

In Table 3.10, the study outlines the following specific gaps which emerged from rigorous

analysis of the extant literature in terms of the research context (Chapter 2) and theory
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(Chapter 3). These specific gaps further highlight the significance of the research questions and

rationale of the study.

Table 3.10 Specific gaps in the literature

Theoretical Gaps Methodological Gaps

Gap 1: Dimensions and subdimensions of service

quality in the mHealth environment have not

been adequately investigated.

Gap 2: Association between service quality,

satisfaction and intention to continue using has

not been established yet.

Gap 3: Association between service quality,

satisfaction and quality of health life has not

been established yet.

Gap 4: Influence of contextual factors

(demographic and situational factors) on service

continuance has not been studied yet.

Gap 5: Overall, there are no theory-based

conceptualizations of mHealth service quality

that allow for testing a pre-specified model.

Gap 6: There is no instrument that is applicable

across different mHealth settings to measure

perceived service quality.

Gap 7: No random sampling-based study from

an actual user base has been conducted in the

mHealth context in a developing country.

Gap 8: No generalizable findings are available

in this field.
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The key objective of this chapter was to revisit the extant literature in service quality in an

interdisciplinary manner in order to synthesize the findings and gaps that form the foundation for

developing the research model in the next chapter. The findings clearly indicate that service

quality is a hierarchical, multidimensional and context-specific construct, which has a clear

impact on critical service outcomes, that is, satisfaction, continuance intentions and quality of

life. Although the review of the literature frequently identifies service quality as a critical

concept in the context of mHealth in developing countries, there is a paucity of research which

has adequately conceptualized the components and consequences of mHealth service quality.

Overall, the review of literature in the research context (Chapter 2) and theories (Chapter 3)

identifies some crucial findings and gaps, which solidify the foundation of the research model

proposed in the next chapter (Chapter 4: Conceptual Model).



The objective of this chapter is to develop a service quality model in mHealth based on the

research findings and gaps identified and synthesized in Chapter 2 (Literature Review - Context)

and Chapter 3 (Literature Review - Theory). As such, the chapter aims to conceptualize the

dimensions and subdimensions of service quality and to measure their overall impact on

satisfaction, continuance intentions and quality of life. The review of the literature suggests that

service quality dynamics in mHealth are different from those in other health care paradigms as

the quality of overall service performance depends on the back office quality (i.e., platform

quality), the front office quality (i.e., interaction quality) and the quality of outcomes (i.e.,

service benefits). However, there is a paucity of research in this domain which has adequately

conceptualized service quality dynamics and empirically validated their associations. Thus, to fill

this knowledge gap, this study develops a hierarchical, multidimensional and context-specific

service quality model for mHealth (hotline) services in developing countries.

This chapter is designed as follows: Section 4.2 outlines the scope of the research model (i.e., the

B2C mHealth hotline in developing countries) and the nature of causality. It also discusses the

dynamics of the mHealth service quality model by encapsulating its components and

Abridged versions of this chapter were published in the following journal and conference:
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consequences in a nomological net. Section 4.3 proposes six hypotheses to investigate the

association between service quality and outcome constructs, two hypotheses to examine the role

of satisfaction as a mediator, two hypotheses to test the role of higher-order service quality as a

moderator and finally, two control hypotheses to explore the role of contextual variables.

Section 4.4 specifies the nature of the research model as a third-order, hierarchical-reflective

model in order to establish further conceptual, methodological and empirical rigor. Finally,

Section 4.5 provides a summary of the chapter.

A conceptual model enables systematic accumulation and presentation of knowledge (Gregor

2006). The model proposed in this study explains the service quality dynamics of mHealth

hotline services by framing its components and consequences in the context of developing

countries (see Figure 4.1). Epistemologically, the model embraces an explaining and predicting

paradigm (Gregor 2006) and a proxy view of an IT artifact (Orlikowski & Iacono 2001).

Ontologically, the model extends knowledge by developing a hierarchical, multidimensional

service quality model to measure mHealth service in developing countries. Specifically, the

conceptual model depicts the components and consequences of service quality in the context of

B2C mHealth services in developing countries.

The conceptual model is based on the literature in marketing, information systems and health

services as the study focuses on a technology-mediated service platform. In service research,

such an interdisciplinary approach is important and necessary to adequately address the

challenges and opportunities (Ostrom et al. 2010).  The conceptual model elucidates an overview
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of associations in terms of a cognitive (i.e., SQ)-affective (i.e., SAT)-conative (i.e., ICU and

QOL) framework (Bhattacherjee 2001; Chiou et al. 2006; Brady & Cronin 2001; Cronin &

Taylor 1992; Dagger et al. 2007; Oliver 1997, 1999; Patterson 1997; Taylor & Baker 1994;

Woodside et al. 1989). The model links consumer beliefs, affect and intention within the

consumer attitude structure, which begins with cognitive beliefs (i.e., evaluating perceived

service quality), followed by affective responses (i.e., satisfaction) and ends with conative effects

(i.e., ICU and QOL). This relationship simplifies the service quality dominant decision-making

process for a service platform (e.g., B2C mHealth care) with an effect on individual (i.e.,

satisfaction), economic (i.e., continuance intentions) and social (i.e., quality of life) outcomes.

This study defines service quality as a consumer’s (or patient’s) judgment of, or impression

about, an entity’s overall excellence or superiority which is consistent with the generic

definitions in services’ literature (Brady & Cronin 2001; Dabholkar 1996, 2000; Gronroos 1982,

1984; Parasuraman et al. 1985, 1988). The role of users in defining such quality has become a

meaningful indicator of health services’ quality and represents the most important perspective

(Andaleeb 2001, 2008; Dagger et al. 2007; Donabedian 1992; Jun et al. 1998; O’Connor et al.

2000). Therefore, this study focuses on consumer (or patient) perceived service quality of

mHealth services in developing countries.

In Figure 4.1, the study conceptualizes a service quality model for an mHealth (hotline) service

by proposing that users perceive quality at three primary dimensions; firstly, platform quality or

quality of service delivery systems in terms of systems reliability, systems efficiency, systems

availability and systems privacy (DeLone & McLean 1992, 2003; Jiang et al. 2001; Nelson et al.

2005; Parasuraman et al. 2005; Sousa & Voss 2006; Parasuraman et al 1985, 1988; Varshney
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Service quality is an important concept in IS, marketing and health care (Wilson & Lankton

2004); however, in health service systems research, there is no study which directly identified the

dimensions of service quality of mHealth and its impact on satisfaction, intention to continue

using and quality of life (Akter et al. 2010a; Akter et al. 2010b; Akter & Ray 2010). The

uniqueness of the model lies in its integration of front office quality (i.e., interaction between

physicians and patients), back office quality (i.e., platform quality or quality of service delivery

platform or systems) and outcome quality (i.e., quality of service benefits) to capture overall

perceptions of mHealth service quality. Therefore, focusing on users’ perceptions (DeLone &

McLean 1992, 2003; Jiang et al. 2001; Parasuraman et al. 1988), the study proposes a service

quality model (Figure 4.1) which is hierarchical, multidimensional and context-specific to

measure the impact of service quality on satisfaction, intention to continue using and quality of

life. This study intends to measure only the ‘perception score’ of service quality because it

matches users’ evaluation of the service experienced more precisely in health care (Andaleeb

2001, 2008; Brady & Cronin 2001; Cronin & Taylor 1992; Dabholkar et al. 2000; Dagger et al.

2007).

The study specifies that the conceptual model is comprised of hierarchical-reflective constructs

because the extant research on service quality perception (Brady & Cronin 2001; Fassnacht &

Koese 2006; Parasuraman et al. 2005) and measurement model specifications (Edward &

Bagozzi 2000; Jarvis et al. 2003; Petter et al. 2007; Wetzels et al. 2009) have embraced such a

view. As such, the study argues that systems reliability, systems availability, systems efficiency

and systems privacy are reflections of platform quality and that platform quality is a reflection of

overall service quality. Similarly, interaction quality and its components, and outcome quality
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and its components are reflections of overall service quality. The study specifies mHealth service

quality as a hierarchical construct or multidimensional model as service quality involves more

than one dimension at multiple levels (Chin 2010; Edwards 2001, Jarvis et al. 2003; Law &

Wong 1999; Law et al. 1998; MacKenzie et al. 2005; Netemeyer et al. 2003; Petter et al. 2007,

Wetzels et al. 2009). One of the significant advantages of a hierarchical construct is that it allows

for more theoretical parsimony and less model complexity (Edwards 2001; Law et al. 1998;

MacKenzie et al. 2005). Also, the study adopts the perspective of a reflective model (Jarvis et al.

2003; Petter et al. 2007) because all the dimensions and subdimensions of service quality share a

common theme. An in-depth discussion on the nature of the model is presented in Sections 4.4.1

and 4.4.2.

In the following, the study defines the dimensions and subdimensions of the mHealth service

quality model (Figure 4.1). Specifically, the study discusses association among constructs by

investigating three primary dimensions (i.e., platform quality, interaction quality and outcome

quality) and nine subdimensions (i.e., systems reliability, systems efficiency, systems

availability, systems privacy, responsiveness, assurance, empathy, functional benefit and

emotional benefit) of service quality in the context of mHealth service systems.

This study proposes platform quality as one of the primary dimensions of mHealth service

quality and defines it as the user-perceived quality of the overall service delivery systems in

mHealth. In the context of the mHealth (hotline) service, platform quality refers to the

performance of the overall service delivery systems which depend on the quality of mobile
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network coverage and overall back office operations, such as, call routing capacity, call tracking

and monitoring, and the database of medical information (Akter et al. 2010a; Akter et al. 2010b;

Ivatury et al. 2009; Koivisto 2007; Sousa & Voss 2006; Varshney 2005). It is defined as

‘platform quality’ because it captures users’ perceptions regarding the service quality of health

information systems (DeLone & McLean 1992, 2003) and location-based wireless services

(Barnes 2003; Chae 2002). According to Varshney (2006, p. 364), “[t]he technology issues

related to the introduction of wireless network technologies in healthcare include networking

support such as location tracking, routing, scalable architectures, dependability and quality of

access”. In the same spirit, this study uses the construct ‘platform quality’ as the performance of

mHealth depends on the quality of medical information systems and wireless network

technologies. Specifically, the study uses the term ‘platform quality’ because the extant mHealth

literature (e.g., Ivatury et al. 2009; Varshney 2005; Vital Wave Consulting 2009; WHO 2011)

frequently identifies that overall service systems in mHealth care depend on multi-platform (i.e.,

IS, wireless network technology, Internet, etc.) reliability, efficiency and availability. Indeed, an

mHealth platform with multiple technologies enables users to frequently access and use

ubiquitous health services. Sousa and Voss (2006) and Ivatury et al. (2009) support the term

‘platform quality’ as the quality of the overall health care platform is basically determined by all

the components related to the virtual interface and virtual back office to provide right-time

services. Therefore, this study proposes platform quality as a critical dimension of mHealth

service quality because many of the service quality failures in the mobile platform are related to

information systems and network technologies (Chae et al. 2002; Nelson et al. 2005; Sousa &

Voss 2006).
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Shannon and Weaver (1949) defined such communication as the accuracy and efficiency of the

communication system that produces information. DeLone and McLean (1992, 2003) refined

this dimension by identifying factors, such as ease of use, functionality, reliability, flexibility,

portability, integration and importance. Petter & McLean (2009) defined platform quality as the

performance of any information system in terms of reliability, convenience, ease of use,

functionality and other context-specific system metrics. Nelson et al. (2005, p. 205) identified

platform quality as a dimension of service quality by stating, “… elements of system quality

often are intermingled with dimensions that are closely related to service quality”. Petter et al.

(2008, p. 238) cited this dimension as “the desirable characteristics of an information system. For

example: ease of use, system efficiency, system reliability, and ease of learning, as well as

system features of intuitiveness, sophistication, flexibility, and response times”.

This study puts forward platform quality based on IT quality theory (Nelson et al. 2005), E-S-

QUAL theory (Parasuraman et al. 2005), mobile service quality theory (Barnes 2003; Chae et al.

2002), wireless health care theory (Varshney 2005; Ivatury et al. 2009; Vital Wave Consulting

2009) and multichannel service quality theory (Sousa & Voss 2006). The study conceptualizes

platform quality to measure the quality of overall back office operations (information systems)

and mobile communication in mHealth service systems. Thus, based on the extant literature and

a close observation of mHealth hotline services in developing countries (see Exhibit 2.1 and

Figure 2.2 in Chapter 2), the study articulates systems reliability, systems efficiency, systems

availability and systems privacy as the subdimensions of platform quality in this ubiquitous

health care service. The study defines these subdimensions with their implications in the

following paragraphs.
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Firstly, systems reliability measures service promise and service dependability (DeLone &

McLean 2003; Evans & Wurster 1999; Nelson et al. 2005; Parasuraman et al. 2005; Sousa &

Voss 2006). In mHealth, systems reliability ensures that the service is free of any disruption or

interference so that patients can rely on this platform. According to Sousa and Voss (2006,

p. 362), “[i]n such a context, integration between the different technologies is paramount to

ensure high levels of IT reliability”. The extant literature on mHealth has frequently identified

systems reliability as a major construct to ensure technical soundness of the platform (e.g.,

Ahluwalia & Varshney 2009; Varshney 2005). For example, Akter and Ray (2010) mentioned

that a moment of disruption with regard to network or connection during the time of mHealth

service consumption may have a significant detrimental effect on users’ perceptions regarding

systems reliability. Mechael (2006) identified reliability of the communication systems as one of

the six barriers for implementing mHealth. Thus, this study proposes perceived systems

reliability as an important subdimension of perceived platform quality.

Secondly, systems availability measures timeliness, promptness of service and capacity to

provide location-specific information (Chae et al. 2002; DeLone & McLean 2003; Parasuraman

et al. 2005, Schell 2002; Sousa & Voss 2006). This particular dimension makes the mobile

platform different from other electronic platforms. In fact, the ultimate promise of mHealth, that

is, ‘any-time anywhere’ medical service, lies in this dimension (Akter et al. 2010b; Varshney

2005). Ivatury et al. (2009) emphasized this dimension of the mHealth (hotline) service by

suggesting that it focus on better mobile coverage and call quality to serve patients in any corner

of the country. In order to ensure right-time availability of the mHealth platform, Sousa and Voss

(2006, p. 364) highlighted “… good levels of scalability enabling convenient and rapid customer
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access”. This dimension measures service availability, waiting time, network availability,

network stability, etc. Therefore, this study puts forward perceived systems availability as a

critical subdimension of perceived platform quality.

Thirdly, systems efficiency refers to the extent to which a system can be adapted to meet various

needs (Nelson et al. 2005). It is defined as the extent to which the system is simple to use and

structured properly (Parasuraman et al. 2005). For example, in the context of an mHealth service,

a patient may come up with different needs during service consumption; the platform needs to be

efficient enough to address each of these needs with adequate information. In this case, the

virtual back office of the mHealth platform plays a significant role in ensuring ease of use and

operations. As such, systems efficiency indicates overall operational competence of the platform

and its ability to meet a variety of needs in changing situations. This dimension also represents a

platform’s ability to provide information in an organized manner (Nelson 2005). Overall,

efficiency refers to the simplicity of using a service system (Sousa & Voss 2006; Parasuraman et

al. 2005). The extant research on electronic service quality has identified systems efficiency as a

critical component of platform quality (Fassnacht & Koese 2006; Norris et al. 2008;

Parasuraman et al. 2005; Sousa & Voss 2006). Thus, this study proposes perceived systems

efficiency as a significant subdimension of perceived platform quality.

Finally, systems privacy measures absence of the intrusive nature of technologies, such as,

security of personal information (DeLone & McLean 2003; Friedman et al. 2000; Nelson et al.

2005; Parasuraman et al. 2005; Sousa & Voss 2006; Urban et al 2000). In other words, privacy

refers to the extent to which the platform is safe and there is no possibility of information leaks
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(Parasuraman et al. 2005). In order to ensure privacy, the mHealth platform needs to ensure the

secure operation of the associated back office (Sousa & Voss 2006). In this context, Kahn et al.

(2010, p. 256), mentioned that “[u]se of mHealth must ensure that patient confidentiality is not

compromised”. In the same spirit, Norris et al. (2008) expressed their concerns on mHealth

privacy by mentioning the vulnerability of electronic storage and transmission of sensitive data.

Similarly, Feder (2010, p. 262) reflected this issue by stating that “[m]any patients have

expressed concerns about the system’s privacy”. As such, privacy appears to be one of the major

challenges of mHealth in developing countries as perceived by patients (WHO 2011). Thus, this

study incorporates perceived systems privacy as a critical subdimension of perceived platform

quality.

Overall, the dimensions of platform quality represent user perceptions regarding the soundness

of the overall mHealth service delivery systems over time. An mHealth service with higher

platform quality should be perceived as reliable, available, efficient and private. These four

cognitive attributes of the perceived platform quality dimension indicate that any deleterious

effects of any one of these dimensions can have a negative impact on the overall service quality

perception. These dimensions also represent the ability of mHealth to provide patients with a

seamless service experience across a variety of situations. Thus, the study puts forward platform

quality as a critical contributor to patients’ perceptions of overall mHealth service quality.

Table 4.1 summarizes perceived platform quality and its components with their definitions,

measures and supporting theories.



R e s e a r c h  P a r a d i g m | 128

Table 4.1: Perceived platform quality

Platform quality captures users’ perceptions regarding quality of the overall service delivery systems in mobile

health care in terms of ‘systems reliability’, ‘systems efficiency’, ‘systems availability’ and ‘systems privacy’.

Root constructs Definitions Measures Theories

Systems reliability

Systems efficiency

Systems availability

Systems privacy

The degree to which

the mHealth platform is

dependable over time.

The degree to which

the mHealth platform

can adapt to a variety of

user needs and

changing conditions.

The degree to which

the mHealth platform is

available on an ‘any-

time’ and ‘anywhere’

basis.

The degree to which

the mHealth platform is

safe and protects user

information.

It measures service

promise, service

dependability and error-

free service.

It measures the ability to

meet different needs in

changing conditions. Also

service recovery ability

after failure.

It measures service

availability, waiting time,

network availability,

network stability, etc.

It measures information

protection and sharing.

E-S-QUAL (Parasuraman et

al. 2005), IT quality (Nelson

et al. 2005), IS success

(DeLone & McLean 2003).

E-S-QUAL (Parasuraman et

al. 2005), IT quality (Nelson

et al. 2005).

Mobile Internet service

quality (Chae et al. 2002) E-

S-QUAL (Parasuraman et al.

2005); multichannel service

quality (Sousa & Voss 2006).

E-S-QUAL (Parasuraman et

al. 2005); multichannel

service quality (Sousa &

Voss 2006), wireless health

service (Angst & Agarwal

2009; Varshney 2005)
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This study proposes perceived interaction quality as one of the primary dimensions of mHealth

service quality. This dimension is predicated on the provider-consumer interface over the mobile

platform during a service experience which is the key element in overall service quality (Brady

& Cronin 2001; Hartline & Ferrell 1996). The study incorporates the definition of Shostack

(1985) who defined interaction as ‘‘a period of time during which a consumer directly interacts

with a service’’. Bitner (1990) also recognized that ‘‘interaction is the service from the

customer’s point of view’’. In the context of mHealth, it is defined as the perceived quality of

interpersonal interaction between patients and health professionals over the mHealth service

platform. This dimension clearly indicates the provider’s ability to recognize and respond to the

consumer’s stated or unstated needs, interests and concerns, which is an important aspect of

service quality and an important part of the overall service experience (Teboul 2006). According

to Dagger et al. (2007, p. 126), “[a]s services are produced, distributed, and consumed in the

interaction between a service provider and a customer, the interpersonal process is crucial to the

customer’s ultimate perception of the service provider’s performance”. The interpersonal

interaction that takes place during service consumption often influences service quality

perception to a large extent (Bitner et al. 1994; Brady & Cronin 2001; Dabholkar et al. 2000;

Dagger et al. 2007). Barnes and Vidgen (2006) suggested that interaction quality is more

important over the web-based data services than in traditional physical services. In the context of

mHealth, Kahn et al. (2010, p. 256) mentioned that “good provider-patient communication is

essential for chronic disease management”. As such, the extant literature strongly suggests

incorporating an interaction dimension in the perception of overall service quality in mHealth

(e.g., Akter & Ray 2010; Ivatury et al. 2009).
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To measure interpersonal interaction quality, the SERVQUAL theory (Parasuraman 1985, 1988)

has frequently been used both in marketing (Sousa & Voss 2006) and IS (DeLone & McLean

2003). However, in the context of electronic services, seminal studies (e.g., DeLone & McLean

2003; Sousa & Voss 2006) suggested three dimensions (i.e., responsiveness, assurance and

empathy) of the SERVQUAL model to capture the dimensions of interaction quality as they are

most relevant in this context. Furthermore, through extant case studies (see Exhibit 2.1 and

Figure 2.2 in Chapter 2), this study observes that when a patient interacts with a physician over

the mHealth hotline platform, he or she perceives quality in terms of promptness in providing

solutions (i.e., responsiveness), knowledge and competence of the provider (i.e., assurance) and

individual attention to his/her needs (i.e., empathy). Thus, this study puts forward these three

dimensions to measure the quality of perceived interaction between physicians and patients in

the mHealth hotline environment, which are discussed in the following paragraphs.

Firstly, responsiveness refers to the willingness of the service providers to help users and to

deliver prompt service over an electronic channel (Kettinger & Lee 1997; Parasuraman et al.

1985, 1988; Pitt et al. 1995). It is also defined as the communication skills of the providers in

managing users’ concerns during the service exchange. Studies found responsiveness to be an

important component of interaction quality (e.g., Brady & Cronin 2001; Witkowski &

Wolfinbarger 2002). According to Andaleeb (2001, p. 1367), “[b]eing responsive to patients and

communicating openly with them are other vital components of health service delivery.” This

dimension indicates that ‘response time’ and ‘punctuality’ are integral components of interaction

quality. Prgomet et al. (2009, p. 798) mentioned that patients use mHealth “where time is a

critical factor and a rapid response is crucial”. Indeed, time is a critical factor in evaluating this
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service performance and quick attention to patients’ needs is necessary over the mHealth

platform. Overall, recent studies support the link between increased responsiveness and

increased interaction quality in any cultural setting (e.g., Reynolds & Smith 2010). Thus, this

study puts forward perceived responsiveness as a critical subdimension of perceived platform

quality.

Secondly, assurance refers to the knowledge and courtesy of providers with patients in order to

establish trust and confidence (Kettinger & Lee 1995; Parasuraman 1988). In mHealth, this

dimension indicates the competence, knowledge and skills of physicians in dealing with patients

over the mobile platform (Akter et al. 2010a). The providers in this platform are expected to

instill assurance through their professionalism and efficacy in every interaction and encounter

with patients. To the patients, assurance also refers to the expectation that they will be treated

fairly by maintaining the right procedures. In this context, Andaleeb (2001, p. 1362) mentioned

that, “[i]f patients perceive their service providers as lacking in these qualities, the sense of

assurance that they will receive proper medical attention will be diminished”. Andaleeb (2001,

2008) found assurance to be a critical component of interaction quality in traditional health care

in developing countries. Reynolds and Smith (2010, p. 232) mentioned that ‘assurance’ is likely

to play a predominant role in developing and collectivist cultures. In this context, the authors

mentioned that, “[w]hile there is less evidence with respect to the relationship between

perceptions and overall quality evaluations, there is some evidence to support the proposition

that assurance will be an important predictor in developing collectivist countries”. Therefore, this

study conceptualizes perceived assurance as a critical dimension of the interaction quality which

will finally contribute to overall service quality perception.
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Finally, empathy refers to customized attention to the users and the ability to understand their

needs (Kettinger & Lee 1995; Parasuraman 1988). This dimension measures the attitude and

behavior of physicians in health care in understanding patients’ specific needs (Bitner 1990;

Brady & Cronin 2001). This understandability is reflected by the caring, helpful and courteous

behavior of service providers in responding to patients’ concerns (Andaleeb 2001). Hojat et al.

(2005) defined empathy in health care as “a cognitive (as opposed to affective) attribute that

involves an understanding of the inner experiences and perspectives of the patient, combined

with a capacity to communicate this understanding to the patient”. The authors added that

interpersonal interaction is a key factor in patient care which underscores the role of empathy in

health service research. Empathy has also been identified as a key theme in general service

literature as customers’ perceptions of service quality are influenced to a large extent by the

degree of interpersonal empathetic behavior (Rosenbaum & Massiah 2007). In health care,

providers are expected to express empathy and provide personal attention to patients’ needs

(Grougiou & Pettigrew 2011) because patients assess a health service on the basis of its

provider’s ability to extend empathetic concern to them. Some studies identify this dimension as

a sense of moral responsibility and internalized social responsibility to help patients (e.g., Lee et

al. 2005). Thus, this study conceptualizes empathy as one of the key subdimensions of the

patient-physician interaction quality in the mHealth environment.

Overall, this study believes that responsiveness, assurance and empathy are salient components

of the interaction quality in the context of mHealth, in which the service provision is

characterized as a technology-mediated highly interactive and complex environment. The study

proposes these three cognitive attributes as the defining characteristics of the patient-physician
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interaction quality in the context of mHealth (hotline) services in developing countries. Table 4.2

summarizes the perceived interaction quality and its components with their definitions, measures

and supporting theories.

Table 4.2 Perceived interaction quality

Interaction quality refers to the quality of intensive interaction between users and physicians in the form of

consultation over the mHealth platform. The quality of interpersonal interaction over the mHealth platform is

conceptualized with the subdimensions ‘responsiveness’, ‘assurance’ and ‘empathy’.

Root Constructs Definitions Measures Domain

Responsiveness

Assurance

Empathy

It refers to the

willingness to help

patients and provide

prompt service over the

electronic channel.

It measures knowledge

and courtesy of the

mHealth service

provider to inspire trust

and confidence.

It measures caring and

individualized attention

of the mHealth provider

to patients.

Willingness and promptness

of the mHealth service

provider to deliver service.

Knowledge, competence,

courtesy and trust of the

mHealth provider.

Understandability of the

patients’ needs and ability to

provide individualized

attention.

These three constructs are the

dimensions of the SERVQUAL

theory (Parasuraman et al.

1988) which have been applied

in the following domains to

measure interaction quality:

Ecommerce & IS (DeLone &

McLean 2003)

Multichannel service (Sousa &

Voss 2006)

Traditional health services

(Andaleeb 2001, 2008; Dagger

et al. 2007)

Mobile health services (Akter et

al. 2010b)
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This study proposes outcome quality as the final primary dimension of service quality. The study

defines outcome quality as the quality of perceived service benefits from the service systems

(Brady & Cronin 2001; Fassnacht & Koese 2006), in other words, what a consumer receives as a

result of his or her interactions with the service platform (Akter et al. 2010a; Akter et al. 2010b).

According to Dagger et al. (2007) “outcome does not refer to ultimate result (e.g., cure) but

rather to the outcomes experienced over a series of service encounters”. Campbell et al. (2000)

emphasized distinguishing between the process quality and outcome quality in every interaction

between provider and consumer. The extant literature in marketing has underscored the

importance of outcome quality in terms of service benefits which may have varying importance

to the user (e.g., Batra & Ahtola 1990; Sheth et al. 1991). In the IS discipline, outcome quality in

terms of utilitarian and hedonic benefits drew substantial attention in IT use and continuance

(e.g., Fassnacht & Koese 2006; Kim & Han 2011; Turel et al. 2007; Venkatesh & Brown 2001).

Indeed, outcome quality indicates what the customer is left with while the service is experienced

or once the encounter is over (Brady & Cronin 2001; Gronroos 1984; Rust & Oliver 1994).

In health care, McAlexander et al. (1994) identified outcome quality as a basic dimension of

overall service quality perception. Studies in traditional health care found that there is a direct

relationship found between service outcome (service benefit) and service quality (e.g., Dagger et

al. 2007; Donabedian 1988; Ruyter & Wetzels 1998). In a review study on the impact of mobile

devices in health care, Prgomet et al. (2009, p. 792) hinted at such a relationship by connecting

the benefits of mHealth in terms of enhanced productivity, improved information access,
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improved communication, reduced medical errors, greater mobility and improved service

quality. In the context of mHealth hotline services, Ivatury et al. (2009) mentioned that poor

service benefits led to poor service quality perception, hence poor health care outcomes.

Although outcome quality frequently appeared in mHealth studies as a significant construct, “the

extent to which handheld devices provide benefits due to their mobility has been significantly

underinvestigated” (Prgomet et al. 2009, p. 799). As such, studies in mHealth underscored the

importance of measuring the perceived outcome of such services (e.g., Kuziemsky et al. 2005;

Lindquist et al. 2008; Martins et al. 2005). Thus, to fill this knowledge gap, this study puts

forward outcome quality as one of the dimensions of overall mHealth service quality. In

services’ research, this construct is measured as a perceptual construct using subjective judgment

(Dagger et al. 2007; Fassnacht & Koese 2006). The present study found two key subdimensions

of outcome quality, that is, functional benefit and emotional benefit which are discussed in the

following paragraphs.

Functional benefit refers to the degree to which the mHealth service serves its actual purpose

(Fassnacht & Koese 2006). According to Sheth et al. (1991), functional or utilitarian benefit

plays a predominant role in buying decisions or service exchange. The utilitarian perspective

views service as a means of accomplishing some task-related end (Babin et al. 1994; Holbrook &

Batra 1987). Most studies in IS also found that functional benefit (i.e., perceived usefulness)

plays a critical role in developing a positive attitude towards information technology use

(Bhattacherjee 2001; Davis 1989; Limayem 2007). These studies suggest that customers make

rational, calculated assessments of the functional benefit in order to use a particular service

system (e.g., Bhattacherjee 2001; Davis 1989; Hong & Tam 2006; Kim et al. 2007; Limayem
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2007). Citing the role of functional benefit in mHealth, Kahn et al. (2010, p. 256) stated that,

“[t]he complex care required for people living with HIV/AIDS has fostered use of mHealth tools.

Several groups have reported increased mobile access among such people, with some evidence

of resulting improvement in medication adherence and health”. In the context of the mHealth

(hotline) service, Ivatury et al. (2009) mentioned the role of functional benefit in terms of time,

cost, privacy and better solutions. However, there are few studies in the mHealth environment

which have adequately articulated this dimension as a component of outcome quality to capture

overall service quality perceptions. Thus, the study conceptualizes perceived functional benefit

as a dimension of perceived outcome quality.

Emotional benefit refers to the degree to which the mHealth service arouses positive feelings

(Fassnacht & Koese 2006). The extant literature specified emotional benefit as primarily non-

instrumental and experiential (Kim & Han 2009; Sweeney & Soutar 2001). Studies have also

found that emotional benefit has a strong impact on our beliefs and attitudes, and dictates our

decision making and action (Gratch & Marsella 2004). Some studies suggest that specific

emotional benefits (e.g., positive feeling, arousal, stimulation, encouragement) influence users’

attitudes towards use and continuance of a new IT (e.g., Brown et al. 2004; Kim et al. 2004;

Venkatesh et al. 2003). However, according to Beaudry and Pinsonneault (2010, p. 690), “[l]ittle

attention has been given to understanding how emotions can influence initial IT use”.

Furthermore, Beaudry and Pinsonneault (2005) mentioned that users’ perceptions of a new

system and its performance features generated emotional benefits which further constituted their

behaviors towards the system. Studies in consumer behavior consider emotional benefit

instrumental as it strongly influences the buyer’s decision-making process (e.g., Babin et al.
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1994). Hirschman and Holbrook (1982) divided consumers into problem solvers (utilitarian

benefits’ seekers) and hedonists (positive stimulation seekers). Hirschman (1982) further

mentioned that consumption experiences might have hedonic qualities which influence overall

quality perceptions. Emotional benefit has received much attention in recent years in service

research to stimulate users’ beliefs regarding service quality perception (Fassnacht & Koese

2006; Koivumäki et al. 2008; Sweeney & Soutar 2001). This is particularly important for the

mHealth service system that provides both functional and emotional benefit to patients. In health

care, this dimension indicates patients’ feelings regarding service experience in terms of

encouragement or stimulation (Dagger et al. 2007). This benefit particularly removes any sort of

mental unease experienced by patients with their health problems (Akter et al. 2010a). According

to Feder, mHealth enables patients in developing countries by providing all the positive support

and now “[p]atients have more power to drive their own care and convey their concerns to

doctors” (2010, p. 263). Thus, by articulating this hedonic benefit as a critical component of

outcome quality, this study puts forward this subdimension to capture the overall service quality

perception in mHealth.

This study proposes outcome quality as a critical primary dimension in mHealth which

incorporates functional and emotional benefits as its subdimensions. Although the importance of

outcome quality has been cited frequently in the extant literature, very few studies have

examined its contribution in service quality evaluation (Dagger et al. 2007). In this regard,

Fassnacht and Koese (2006) mentioned that, “[e]specially, functional and emotional benefit

deserves more research attention in order to further examine the role it plays in evaluating QES”.

Thus, this study proposes functional and emotional benefits as facets of outcome quality in
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capturing overall perceptions of mHealth service quality in developing countries. Table 4.3

summarizes perceived outcome quality and its components with their definitions, measures and

supporting theories.

Table 4.3 Perceived outcome quality

Perceived outcome quality refers to the functional and emotional benefits of service in the mHealth

environment (Fassnacht & Koese 2006; Kim & Han 2011; Turel et al. 2007).

Root Constructs Definitions Measures Theories

Functional or

utilitarian

benefits

Emotional or

hedonic benefits

The extent to which

the service serves its

actual purpose.

The extent to which

using the service

arouses positive

feelings.

It measures purpose

fulfilment and

convenience of the

service.

It measures positive

feelings and

encouragement of the

service received.

E-service quality

(Fassnacht & Koese 2006)

Health service quality

(Dagger et al. 2007;

McAlexander et al. 1994;

Sweeney & Soutar 2001)

Consumer behavior

(e.g, Babin et al. 1994; Batra &

Ahtola 1990; Hirschman &

Holbrook 1982; Hirschman

1982; Sheth et al. 1991)

IT adoption and continuance

(Beaudry & Pinsonneault 2005,

2010; Davis 1989; Nelson et al.

2005; Limayem et al. 2007;

Turel 2007; Kim & Han 2009,

2011).
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This study argues that mHealth service quality is a hierarchical construct which consists of three

primary dimensions (i.e., platform quality, interaction quality and outcome quality) and nine

subdimensions (i.e., system reliability, system availability, system efficiency, system privacy,

responsiveness, assurance, empathy, functional benefit and emotional benefit). The overall

service quality construct reflects an overall assessment of the standard of service received (Akter

et al. 2010a; Brady & Cronin 2001; Dagger et al. 2007). The study models the effects of the

overall mHealth service quality construct on satisfaction, intention to continue using and quality

of life as these concepts offer distinctive perspectives to enrich the understanding of mHealth

consumption behavior (see Figure 4.1). In the following sections, the study discusses the

association between constructs and proposes relevant hypotheses.

Service satisfaction becomes an important cornerstone for service-oriented business practices

around the world (Szymanski & Henard 2001). In health care, satisfaction is a major indicator in

measuring the effects of quality or overall service performance (Aharony & Strasser 1993; Carey

& Seibert 1993; Hall & Dornan 1988; Saila et al. 2008). Satisfaction also leads to favorable

results, such as higher rates of patient retention and higher profits (Peyrot et al. 1993; Zeithaml

2000). As such, customer (or patient) satisfaction turns into an integral part of health care

organizations’ strategic processes (Andaleeb 2001; Choi et al. 2004; Reidenbach & McClung

1999). Donabedian (1988) suggests that satisfaction should receive equal importance to service

quality in order to design and manage the health care systems effectively.
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Satisfaction is an ‘affective response’ (Giesh & Cote 2000; Halstead et al. 1994) although

scholars report this construct from different viewpoints, such as a fulfilment response (Oliver

1997), an overall evaluation (Fornell 1992), a psychological state (Howard & Sheth 1969), a

global evaluative judgment (Westbrook 1987) and a summary attribute phenomenon (Oliver

1993). Service quality is a cognitive construct, whereas satisfaction is an attitudinal construct

(e.g., Brady & Robertson 2001; Cronin & Taylor 1992; Gotlieb et al. 1994; Voss et al. 2004).

Thus, the extant literature identifies satisfaction as an affective response to the cognitive service

quality approach (Oliver 1997; Taylor & Baker 1994; Tse & Wilton 1988; Pascoe 1983). This

distinction suggests a causal model that identifies service quality as an antecedent to satisfaction

(Choi et al. 2004). In health care settings, numerous studies support this causal linkage between

service quality and satisfaction (Andaleeb 2000, 2001, 2008; Bowers et al. 1994; Dagger et al.

2007; Reidenbach & Sandifer-Smallwood 1990; Woodside et al. 1989). The impact of overall

service quality on patient satisfaction is a dominant concern in the health services (Dagger et al.

2007; Gilbert et al. 1992). Several researchers (e.g., Dabholkar et al. 2000; Dagger et al. 2007)

have used this construct directly using multi-item measures to evaluate its impact on satisfaction

and behavioral intentions. According to Dabholkar et al. (2000, p. 169):

“A practical reason for using overall measures of service quality (i.e., without reference to any

specific factors) is to capture customer evaluations of overall service quality directly. Such

measures provide better feedback to managers about how customers view overall service and

better prediction of behavioral intentions.”
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IS researchers (e.g., Bailey & Pearson 1983; Baroudi & Orlikowski 1988; DeLone & McLean

1992, 2003; Doll & Torkzadeh 1988; Ives et al. 1983; Jia et al. 2008; Nelson et al. 2005) used a

quality-based approach for measuring user satisfaction and suggested that it is an indispensable

indicator to measure IS performance. According to DeLone and McLean (2003, p. 17), “[i]t is

essential that IS researchers distinguish between the management control variables and the

desired results in terms of quality, use satisfaction, and impacts”. Similarly, the health care

literature suggests that service quality should be separately conceptualized and linked to

satisfaction (Babakus & Mangold 1992; Dagger et al. 2007; Reidenbach & Sandifer-Smallwood

1990; Taylor & Cronin 1994) in order to maximize performance and to minimize failures

(Zeithaml & Bitner 2000). In traditional health care, service quality is increasingly used as an

instrumental tool to satisfy users, identify target groups, clarify objectives, define measures of

performance and develop performance information systems (e.g., Andaleeb 2001; Dagger et al.

2007). In the context of mHealth, the provision of health service quality has been linked with

satisfaction levels, as mentioned by the Earth Institute (2010, p. 38), “pregnant women who

received text messages for prenatal support had significantly higher satisfaction levels than those

who did not receive any text message support”. In a similar spirit, Ivatury et al. (2009) urged

measuring this association in order to measure the performance of mHealth services in

developing countries. Thus, given the important link between service quality and satisfaction,

this study posits satisfaction as a function of perceived service quality in the context of mHealth

services:

H1: Service quality has a positive impact on satisfaction in mHealth services.
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The success of a technology-mediated service platform, such as mHealth, depends a lot on

ongoing usage rather than initial acceptance (Bhattacherjee 2001; Limayem et al. 2007;

Venkatesh & Davis 2000). As such, an increasing body of research in this domain depends on

continuance theory (Akter et al. 2010a; Akter et al., 2012a). This study defines continuance as a

usage stage when technology-based service use (e.g., mHealth) transcends conscious behavior

and becomes part of normal routine activity (Bhattacherjee 2001). The continuance decision is

similar to consumers' repurchase decision which is primarily based on satisfaction with a

particular product or service (Anderson & Sullivan 1993; Oliver 1980, 1993). Bhattacherjee

(2001, pp. 351-352) highlights the importance of continuance in IT services by saying that “long-

term viability of an IS and its eventual success depend on its continued use rather than [its] first-

time use”. Thus, continuance behavior is a highly relevant construct from a practical perspective

because service usage obviously continues well beyond the initial adoption (Montoya et al.

2010).

Both service quality and service satisfaction have profound impact on future use intentions

(Cronin et al. 2000; DeLone & McLean 2003; Venkatesh et al. 2003; Wixom & Todd 2005).

According to Dabholkar et al. (2000, p. 144) “… customer satisfaction will have a mediating role

on behavioral intentions rather than an effect independent of service quality”. Prior studies have

found that there is a direct quality impact on intentions to use and also an indirect impact on

intentions to use through satisfaction (Wixom & Todd 2005; DeLone & McLean 2003).

However, this study uses ‘intention to continue using’ instead of ‘intention to use’ as it is

necessary for an IS to be truly able to measure net benefits (DeLone & McLean 2003; Teo et al.
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2007). Intention to continue using is defined as a behavioral pattern reflecting continued use of a

particular IS (Limayem 2007). It is also defined as a usage stage when IS use transcends

conscious behavior and becomes part of normal routine activity (Bhattacherjee 2001).

Some studies refer to intention to continue using as a usage behavior, commonly labelled as post-

implementation (Saga & Zmud 1994) or post-adoption (Jasperson et al. 2005) which are equally

important to attaining information technology implementation. Hence, this study focuses on

post-adoption which actually refers to a suite of behaviors that follows initial acceptance (Rogers

1995), including continuance, routinization, infusion, adaptation, assimilation, etc., which is

often used as a synonym for ‘intention to continue using’ in the literature (Karahanna et al.

1999). Some researchers (e.g., Bhattacherjee 2001; Limayem et al. 2007) say that long-term

viability of an IS and its eventual success depend on its continued use rather than its first-time

use. In the context of IS, perceived quality and satisfaction tend to reinforce a user’s intention to

continue using the system (Limayem et al. 2007; Teo et al. 2008). Also, in health services,

quality perceptions and satisfaction have a strong influence on one’s inclination to continue

using such services (Andaleeb 2001). A growing number of service providers are interested in

knowing about this relationship because it predicts overall financial performance (Bernhardt et

al. 2000; Eskildsen & Kristensen 2003; Kristensen et al. 2006; Rucci et al. 1998). Therefore, the

study hypothesizes that:

H2: Service quality has a positive impact on continuance intentions.

H3: Satisfaction has a positive impact on continuance intentions.
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Quality of life (QOL) generally refers to the degree of fulfilment of one’s needs, goals and

wishes (Campbell et al. 1976; Diener 1984; Yuan 2001). QOL also refers to individuals’

subjective assessment of their overall life including their health (Ferrans 1990; Ferrell et al.

1989). This study views QOL as a perceived, individual, experiential concept. Given the

mHealth context of the present study and the importance of health care as a critical element in

quality of life (Giler 1987), the study defines QOL as a sense of overall well-being in health

(Aaronson et al. 1996; Dagger & Sweeney 2006). The extant literature reports that the

experience of service quality of an entity and level of QOL are interlinked as studies show that

better quality experience of a particular service system leads to a greater satisfaction with life

(Sirgy 2001; Lee et al. 2002). As such, Dagger and Sweeney (2006) mention that service

evaluation might have a strong influence on the social outcome (e.g., QOL) in addition to the

traditional economic outcome (e.g., profitability, loyalty or service continuance).

IS researchers have identified the role of QOL by citing the impact of IS on individual,

organizational and social levels (e.g., Choi et al. 2007; DeLone & McLean 2003; Petter et al.

2008; Myers et al. 1997; Seddon et al. 1999; Walsham et al. 2007). The relevance of IT to

quality of life has been acknowledged and recognized in the health care industry (Sirgy 2001;

Sirgy & Samli 1995). According to Straub & Watson (2001), “[o]ne of the goals of any

technology should be to increase the quality of its users’ lives”. In line with this view, Walsham

et al. (2007) mention, “[t]he question has now become not whether, but how ICTs can benefit

development”. As such, Croon Fors and Stolterman (2004) mention that there is a growing need

to understand IT service dynamics which change and affect human lives.
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The premise of this section is that people have a variety of health care needs that they seek to

fulfill, and the more they satisfy these needs, the more they feel good about the quality of their

lives (Heisel & Flett 2004). The study designates “quality of health life” as an alternative

outcome variable of overall service quality and it is more interested in how mHealth services

contribute to quality of (health) life than in how satisfied users are with their lives generally. In

the general health service context, prior studies found that there is a link between service quality,

satisfaction and quality of life perceptions (Dagger & Sweeney 2006; House 1986). Since service

satisfaction contributes to and enhances well-being, it is related to the quality of health life of an

individual (Choi et al. 2007). According to Dagger and Sweeney (2006, p. 5), “perceptions of

service quality and service satisfaction may have the potential to contribute to the quality of life

experienced by individuals”. Studies also confirmed that these concepts (i.e., service quality,

satisfaction and QOL) are distinctive, and urged an evaluation of their association to enrich the

understanding of consumer behavior (e.g., Lee & Sirgy 2004; Sirgy et al. 2006; Zeithaml 2000).

However, no studies have yet framed the direct impact of overall service quality on QOL and

indirect impact through satisfaction in the mHealth domain. Also, this study is interested in

exploring the association between QOL and intention to continue using as it expects that a better

quality of health life through the mHealth experience will increase patients’ further intentions to

use this service. Thus, the study hypothesizes that:

H4: Service quality has a positive impact on quality of life.

H5: Satisfaction has a positive impact on quality of life.

H6: Quality of life has a positive impact on continuance intentions.
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Table 4.4 presents a summary of outcome constructs (i.e., satisfaction, intention to continue

using and quality of health life) with their definitions, measures and supporting theories.

Table 4.4 Definitions and measures of outcome constructs

Service satisfaction Intention to continue using Quality of health life

This study defines

satisfaction as a user’s

overall evaluation of his/her

experiences with the

mHealth services.

This study defines intention to

continue using as a usage stage

when mHealth use transcends

conscious behavior and becomes

part of normal routine activity.

This study defines QOL as a

sense of overall well-being in

health care.

Measures:

Satisfaction

Contentment

Pleasure

Delight

Measures:

Reuse intentions

Commitment

Measures:

Improvement in overall health

Closer to ideal health life

Level of health life

Theories

Spreng et al. (1995);

Dagger et al. (2007)

Theories

Bhattacherjee (2001); Limayem

(2007).

Theories

Dagger & Sweeney (2006);

Choi et al. (2008)
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influence (Baron & Kenny 1986; Holmbeck 1997). In addition, satisfaction as a mediator or an

‘affective’ attitude between ‘cognitive beliefs’ (e.g. service quality) and ‘conative’ constructs

(e.g. ICU and QOL) draws much attention in psychology (Ajzen & Fishbein 1980), marketing

(Bansal et al. 2005; Dagger & Sweeney 2006) and information systems literature (Bhattacherjee

2001; Limayem et al. 2007). Thus, the study puts forward satisfaction as a critical mediator in

the research model and argues that it is important to explore the mediating role of satisfaction in

high-involvement mHealth services:

H 7.1: Satisfaction mediates the relationship between service quality and continuance.

H 7.2: Satisfaction mediates the relationship between service quality and QOL.

This study defines a moderator as “a variable that affects the direction and/or strength of the

relation between an independent or predictor variable and a dependent or criterion variable”

(Baron & Kenny 1986, p. 1174). In fact, moderation occurs when a predictor (satisfaction) and

moderator (service quality) have a joint effect in accounting for incremental variance in the

criterion variables (i.e., ICU and QOL) beyond that explained by the base model (Cohen &

Cohen, 1983). Although the effects of a moderator have received significant attention, most

studies do not test them separately. In this regard, Chin et al. (2003, p. 1) comment that “[s]ome

conceive variables as moderators, either explicitly or implicitly, but never test them empirically

as an interaction term, just as an independent variable (e.g., the extensive work on contingency

theory). Some never empirically test the moderators at all, choosing to put forth a theoretical

model that adds to an ever-growing list”. Thus, in Figure 4.3, the study puts forward the higher-
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This study defines demographic characteristics as the attributes relating to the individual user,

such as, age, gender and income (see Table 4.5). As situational factors, the study refers to the

characteristics specific to the context, such as, cost of service, individual experience and social

influence in predicting continuance intentions. The study specifies these control variables as

formative measures as changes in these variables will cause changes in the corresponding

constructs (Jarvis et al. 2003). The measures in the constructs capture differing aspects of

demographic (i.e., age, gender and income) and situational (i.e., cost, experience and social

influence) factors and, as such, the operationalization of these variables is conducted in a

formative manner. Formally, this specification implies that ζγγγη  nn xxx ....2211 where

iγ is the expected effect of ix on η and ζ is a disturbance term (Bollen & Lennox 1991;

Diamantopoulos & Siguaw 2006). As a result, the theoretical direction of causality is from

measures to constructs which indicates that measures are the defining characteristics of the

constructs (Jarvis et al. 2003; Petter et al. 2007). In addition, this specification indicates that

measures do not covary with each other and they are not interchangeable. Furthermore, the

nomological net for indicators is different as indicators are not required to have the same

antecedents and consequences (Jarvis et al. 2003). The extant research supports the formative

nature of demographic and situational factors which are made up of distinct items in modeling

the effects on endogenous constructs (Kleijnen 2007; Cooil et al. 2007; Akter et al. 2012). Thus,

this study proposes demographic and situational factors as formative control variables which

influence the ultimate dependent variable, that is, intention to continue using mHealth services.

Knowledge about both demographic and situational characteristics is useful and important for

creating user segments and serving their specific needs. In the context of an mHealth (hotline)
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service, Ivatury et al. (2009, p. 198) mention that “[m]ore research is needed to better understand

caller demographics”. Although this study has specified both demographic and situational

characteristics as control variables, it is interested in measuring the level of direct influence of

both these constructs on continuance intentions. According to Jarvenpaa et al. (1985): “Testing

relationships between hypothesized variables without ruling out effects of moderating or

exogenous variables means that internal validity has not been completely addressed through

statistical or experimental controls”. Thus, this study posits that demographic factors and

situational factors have influence on continuance intentions:

H 9.1 (control hypothesis): Continuance intentions vary as per the demographic
characteristics (i.e., age, gender and income).

H 9.2 (control hypothesis): Continuance intentions vary as per the situational characteristics
(i.e., cost, social influence and experience).

Table 4.5 Control variables

Demographic Characteristics Situational Characteristics

The study defines demographic characteristics

as the attributes relating to the individual user.

Root variables:

Age, Gender, Income

The study defines situational characteristics as

attributes specific to the context of the user.

Root variables:

Cost, Experience and  Social Influence
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Specification of the theoretical network elucidates the theoretical meaning of the constructs and

their relationships. According to Bagozzi (2011, p. 263), “... the theoretical meaning of a

construct inheres in what it is and to what it relates conceptually. A construct standing alone is

less rich in meaning than one that is explained by something else or one that also explains or

predicts something else.” Thus, the nature of the theoretical model, its constructs and their

relationship should be specified in order to ensure conceptual, methodological and empirical

rigor (Blalock 1968; Costner 1969; Edwards & Bagozzi 2000; Jarvis et al. 2003; Petter et al.

2007). Indeed, the potential for measurement errors due to misspecification of the research

model affects conceptual soundness and prohibits theory development due to improper results

(Edwards & Bagozzi 2000; Jarvis et al. 2003; Petter et al. 2007; Wetzels et al. 2009).

The proposed mHealth service quality is a hierarchical construct model. Hierarchical constructs

or multidimensional constructs are defined as constructs with more than one dimension where

each dimension captures some portion of the overall latent variable (Edwards 2001; Jarvis et al.

2003; Law et al. 1998; Law & Wong 1999; MacKenzie et al. 2005; Netemeyer et al. 2003; Petter

et al. 2007; Wetzels 2009). Hierarchical modeling has both theoretical and practical implications

(Edwards 2001). Theoretically, hierarchical modeling shows that users aggregate their evaluation

of subdimensions to form primary dimensions, which in turn lead to an overall perception of a

particular construct. Empirically, hierarchical modeling has proven to be successful in increasing

theoretical parsimony and reducing model complexity (Edwards 2001; Law et al. 1998;

MacKenzie et al. 2005). Due to the multidimensional nature of higher-order constructs, they are
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entirely different from unidimensional constructs which have a single underlying dimension

(Netemeyer et al. 2003). Since theoretical models require the capture of specific dimensions of a

construct, hierarchical modeling can be used to capture specific facets of a construct. Indeed, a

hierarchical structure can better capture the complexity of human perceptions (Dabholkar et al.

1996). As such, it is defined as measure-specific modeling which allows the matching of specific

independent and dependent variables (Fischer 1980). In matching the level of abstraction,

hierarchical modeling has also proven to be beneficial (Edwards 2001) which has already been

reflected in the studies of Akter et al. (2010a), Akter et al. (2011b), Brady and Cronin (2001),

Chin and Gopal (1995), Dagger et al. (2007), Fassnacht and Koese (2006) and Wetzels et al.

(2009). Overall, the conceptual justification of such modeling will be complemented by

empirical findings in terms of construct reliability and validity in Chapter 8.

The extant research on service quality has specified this construct as a hierarchical construct in

most cases (Akter et al. 2010a; Brady & Cronin 2001; Dabholkar et al. 1996; Dagger et al. 2007;

Fassnacht & Koese 2006; Rust & Oliver 1994). The past studies show that service quality

consists of some dimensions and subdimensions which in turn share a common theme reflected

by the higher-order global perceived service quality construct. For instance, Rust and Oliver

(1994) proposed a multilevel-multidimensional conceptual model for service quality in health

care. Dabholkar et al. (1996) developed and validated a hierarchical conceptualization of service

quality at three levels: overall perception, primary dimensions and subdimensions. In the same

spirit, Brady and Cronin (2001) found that service quality is a third-order construct which

consists of three first-order dimensions and nine subdimensions across four service industries.

Fassnacht and Koese (2006) conducted their study on online services and found that service
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quality has three primary dimensions and nine subdimensions. The findings of Dagger et al.

(2007) were consistent with a previous study which confirmed that service quality is a

hierarchical construct which is comprised of four primary dimensions and nine subdimensions in

general medical service. Aligned with these explorations, this study specifies the mHealth

service quality model as a third-order, hierarchical construct model which consists of three

second-order dimensions (i.e., platform quality, interaction quality and outcome quality) and

nine first-order dimensions (i.e., systems reliability, systems availability, systems efficiency,

systems privacy, responsiveness, assurance, empathy, functional benefit and emotional benefit).

The specification of the measurement perspective or the use of reflective or formative modeling

should be explicitly based on the ‘auxiliary theory’ (Blalock 1968; Costner 1969) specifying ‘the

nature and direction of the relationship between constructs and measures’ (Chin 1998a; Edwards

& Bagozzi, 2000, p. 156). In a similar spirit, Pedhazur and Schmelkin identified that the

specification of the type of manifest variable “depends on the theoretical formulations about the

construct” (1991, p. 54). The extant research on measurement model specifications (Chin 2010;

Edward & Bagozzi 2000; Jarvis et al. 2003; Petter et al. 2007; Wetzels et al. 2009) supports

service quality as a reflective model within the broader quality-based nomological network.

Aligned with these findings, this study specifies service quality as a reflective model based on

the decision criteria of Jarvis et al. (2003), Petter et al. (2007) and Akter et al. (2010a; 2011a),

which are discussed in the following paragraphs.

Firstly, the study specifies the research model (Figure 4.1) as reflective because the theoretical

direction of causality is from constructs to items. More specifically, this decision rule indicates
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that measures are manifestations of constructs, that is, changes in the constructs cause changes in

the measures . For instance, the construct systems privacy in mHealth is measured by Akter et al.

(2010a) using the following measures: “It protects my personal information” and “It does not

share information with others”. It indicates that the measures are one representation of the

construct where a change in the construct itself is reflected by a change in the measures rather

than the measures causing the change in the construct (Jarvis et al. 2003; Petter et al. 2007).

Secondly, the study identifies the research model (Figure 4.1) as reflective because measures of

each construct are interchangeable, have a common theme and reflect unidimensionality. It also

indicates that dropping one of the measures would not change the conceptual meaning of a

construct because items are manifestations of constructs. For instance, Akter et al. (2010b)

measured the construct empathy in mHealth as follows: “They understand my specific needs”,

“They have my best interests at heart” and “They give me individual care”. These three measures

are interchangeable, share one theme and any measure can be easily dropped without changing

the conceptual meaning of the construct (Jarvis et al. 2003; Petter et al. 2007).

Through the above discussion, the study makes it evident that mHealth service quality is a third-

order, hierarchical-reflective construct model because the dimensions and subdimensions are

viewed as manifestations of overall service quality. The service quality construct exists

separately at a deeper and more embedded level than its dimensions and subdimensions, and a

change in service quality is expected to produce a change in all second-order and first-order

dimensions (see Figure 4.1).
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The theoretical model of this study is specified as explaining and predicting (EP) which implies

“both understanding of underlying causes and prediction, as well as description of theoretical

constructs and the relationships among them” (Gregor 2006, p. 23). The proposed theory

determines the components that reflect the service quality of mHealth and its overall impact on

service satisfaction, intention to continue using and quality of health life in a developing country

context. This type of theory explains ‘What is’, ‘Why’, ‘When’ and ‘When will be’ and is most

prevalent in the positivist-quantitative research. This theory is also identified as a ‘variance type

of theory’ which looks at the degree to which one variable can predict changes in another

variable using statistical techniques and larger samples (Huber & Van de Ven 1995; Markus &

Robey 1988). Typical examples of this theory are the Technology Acceptance Model (TAM)

(Davis et al. 1989) and DeLone and McLean’s dynamic model of IS success (1992, 2003) which

aim to explain and predict behavior around the IT phenomenon.

In Table 4.6, this study presents the overall structure of the proposed explaining-predicting

service quality theory.The theory presents the constructs of the research model in terms of first-

order, second-order and third-order hierarchy.The theory also determines the nature of the

relationship among constructs which is based on hierarchical-reflective modeling. The boundary

of the proposed theory is also determined by presenting a cognitive-affective-conative

framework of service quality in the B2C mHealth (hotline) context. In this case, mHealth users

in developing countries were used as samples and mobile phone-based health service systems

were used as the technological platform. The theory also presents causal relationships among

constructs to extend knowledge in this particular domain.
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Table 4.6 An overview of the mHealth service quality theory

Theory Overview

The proposed theory on the mHealth service quality explains the dimensions (perceived platform
quality, interaction quality and outcome quality) and subdimensions of service quality and its overall
impact on satisfaction, intention to continue using and quality of life based on users’ perceptions in the
developing country context. This theory is formulated on generic service quality theories in IS,
marketing and health service research.

Theory component Instantiation

Means of representation Diagram and explanation

Primary constructs First-order constructs: systems reliability, systems efficiency, systems
availability, systems privacy, responsiveness, assurance, empathy,
functional benefit and emotional benefit.
Second-order constructs: platform, interaction and outcome quality
Third-order construct: overall service quality (SQ)
Outcome constructs: SAT, ICU, QOL
Control variables: demographic and situational factors.

Statements of relationship Overall, mHealth service quality is a third-order construct, which is
reflected by perceived platform quality, interaction quality and
outcome quality. Perceived platform quality is reflected by systems
reliability, systems efficiency, systems availability and systems
privacy. Perceived interaction quality is reflected by responsiveness,
assurance and empathy. Perceived outcome quality is reflected by
functional and emotional benefit. Overall service quality (SQ)
determines satisfaction (SAT), continuance intentions (ICU) and
quality of life (QOL) in health.

Scope The theoretical model is formed focusing on an mHealth (hotline) in
the context of a developing country because of the prevalence of this
service in this setting. In testing, quality perceptions and usage-related
beliefs were examined, mHealth users were used as samples and the
technology examined was a mobile phone-based health service system.

Causal explanations Under the base model, the study hypothesizes that:

H1: Service quality has a positive impact on satisfaction in mHealth.

H2: Service quality has a positive impact on continuance intentions.

H3: Satisfaction has a positive impact on continuance intentions.

H4: Service quality has a positive impact on quality of life.

H5: Satisfaction has a positive impact on quality of life.

H6: Quality of life has a positive impact on continuance intentions.

Testable propositions Yes
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The objective of this chapter was to develop an mHealth service quality model and its

association with user satisfaction, continuance intentions and quality of life in the context of

mHealth services in developing countries. With the support of relevant literature, the proposed

research model specifies that service quality in mHealth is a third-order, hierarchical-reflective

model which has significant positive impact on consequential latent variables (i.e., SAT, ICU

and QOL). The study proposed six hypotheses to investigate the association between higher-

order service quality and outcome constructs in the base model and three hypotheses to examine

the role of satisfaction as a mediator, higher-order service quality as a moderator and finally,

contextual factors as control variables on the extended model. The study then specified the

nature of the research model to establish rigor in research methodology and empirical findings.

Overall, the conceptual model of the study filled the gaps identified in Chapter 2 (Literature

Review (Context)) and Chapter 3 (Literature Review (Theory)) by proposing a service quality

model for B2C mHealth (hotline) services in developing countries. The entire model is based on

nine hypotheses to examine the main effects (H1-H6), mediating effects (H7.1-H7.2),

moderating effects (H8.1-H8.2) and the effects of control variables (H9.1-H9.2). The study

discusses research methodology in the next chapter to validate the proposed conceptual model

with its hypothetical relationships.



The objective of this chapter is to link the nature of the research model identified in the last

chapter (Chapter 4) with epistemological beliefs in this chapter to validate the conceptual

propositions. As Simon (1980) states, “… [s]cience may be said to progress on its methods. The

production of knowledge depends very much on the techniques for collecting, analyzing, and

interpreting data and on the way they are applied”. In a similar spirit, this chapter argues that the

importance of exploring a research paradigm relies very much on the methods used to answer

research questions, test hypotheses and on the careful application of research design. This

chapter is a prerequisite for Chapters 6, 7 and 8. Chapter 6 outlines the pilot study for

instrumentation, Chapter 7 outlines the data analysis technique for hierarchical modeling and

finally, Chapter 8 outlines the analysis and results of the main study.

This chapter is designed as follows: Section 5.2 specifies that the nature of the theory is

‘explaining and predicting’, the research philosophy is ‘quantitative-positivist’ and the IT artifact

is based on a ‘proxy view’. Section 5.3 argues that the research method is ‘field study’ using

Abridged versions of this chapter were published in the following journals:
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cross-sectional survey design. The next sections discuss sampling strategy (Section 5.4),

measurement instruments (Section 5.5) and data analysis techniques (Section 5.6). Finally,

Section 5.7 provides a summary of the chapter. Overall, this chapter establishes rigor in the

research design by justifying the application of relevant research techniques at each phase using

adequate logic and support from the literature.

“……..understanding in terms of cause and effect was an a priori characteristic of the human

mind underlying all human knowledge.” (Kant 1781)

This study embraces Kant’s view and proposes a positivist research philosophy based on the

assumption that the world of phenomena has an objective reality which can be expressed in

causal relationships and measured in data in a representative and accurate manner (Kaplan &

Duchon 1988; Straub et al. 2004). Whereas the purpose of interpretivist research is to understand

any system in the social context (how they are embedded in, how they impact on and are

impacted by context) (Cecez-Kecmanovic 2005; Walsham 1993), the essence of a positivist

approach is to "discover" the objective physical and social reality by crafting precise measures

that will detect the dimensions of reality that interest the researcher (Orlikowski & Baroudi

1991). It is premised on the existence of a priori fixed relationships within phenomena which are

typically investigated with structured instrumentation to test theory, in an attempt to increase

predictive understanding of phenomena (Orlikowski & Baroudi 1991). It is assumed that these

phenomena are patterned and exhibit regularity, and the role of positivistic research is to

discover these patterns and regularities and describe them in the form of cause–effect
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relationships (Cecez-Kecmanovic 2005). Furthermore, it is believed that such laws are useful for

effective control and prediction of systems development and use, users' behavior and attitudes

towards systems, and ultimately, systems’ success or failure (Cecez-Kecmanovic 2005).

Accordingly, the purpose of this study is to identify the causal networks (Marshall & Rossman

1989) that can explain and predict overall mHealth service quality (Gregor 2006) and its effects

on satisfaction, continuance intentions, and quality of life.

The theory proposed here conforms to Gregor’s (2006) ‘explaining & predicting’ paradigm

which is in line with a positivistic mindset. Such theories explain something that is new and

interesting, poorly or imperfectly understood beforehand, and discover the regularities that will

allow adequate prediction of the model (Gregor 2006). As a result, this study reflects a positivist

notion by formulating an empirically-testable theory to establish ‘law-like generalizations’

(Orlikowski & Baroudi 1991), such as, platform quality, interaction quality and outcome quality

as components of the overall perception of service quality in mHealth.

Orlikowski and Iacono (2001, p. 125), state that “[r]esearchers are interested in examining

individual’s perceptions to better understand what motivates them to accept or use new

technologies …” The authors argue that perceptual, cognitive and attitudinal responses to

systems are the critical variables in explaining and predicting technology and its effects in the

world. The authors also add that researchers examine users’ perceptions to understand the

dynamics of any system using a proxy view. Markus and Robey (1988) characterize this

approach as "variance theory formulations of logical structure and an imperative conception of
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causal agency." Mohr (1982) argues that such theory has explanations of causality reliant on the

identification of sufficient and necessary antecedent conditions for an outcome.

Thus, utilizing a quantitative-positivist research paradigm, this study intends to validate an

‘explaining and predicting’ theory which is founded on a ‘proxy view’ of the IT artifact (see

Table 5.1). Embracing such philosophical paradigms, the conceptual model of the study has

already developed mHealth service quality to adequately explain and predict the service

outcomes.
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“Research methods shape the language we use to describe the world, and language shapes how

we think about the world” (Benbasat & Weber 1996, p. 392).

Since this study identified a causal network of relations in capturing a service quality perception

of mHealth, a field study was conducted in a natural setting using human subjects (Jenkins 1985).

For this field study, the study used the survey method which refers to a structured questionnaire

given to a sample of a population to elicit specific information from the respondents (Malhotra

2004). This study adopted the survey method because it explains causal relationships between

constructs and hence provides generalizable statements on the research setting (Pinsonneault &

Kramer 1993; Gable 1994). Moreover, surveys can accurately document the norm, identify

extreme information and delineate associations between variables in a sample (Gable 1994).

Vidich and Shapiro (1955) highlighted the relatively superior 'deductibility' of the survey method

in field studies. They observed that "[w]ithout the survey data, the observer could only make

reasonable guesses about his area of ignorance in the effort to reduce bias". Straub et al. (2004)

also recommended survey research for explanatory and predictive theory in order to ensure

greater confidence in the generalizability of the results.

For the survey method, the study adopted cross-sectional design which involves the collection of

information only once from any given sample of population elements (Malhotra 2004). This

study adopted cross-sectional design over a longitudinal study because it ensures representative

sampling and minimum response bias (Dabholkar et al. 2000). Besides, the majority of empirical

studies conducted to measure service quality have been cross-sectional (e.g., Brady & Cronin

2001; Carman 1990; Dabholkar et al. 2000; Dagger et al. 2007; Finn & Lamb 1991; Parasuraman
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et al. 1988). In addition, because longitudinal studies are cumbersome, costly and time

consuming, researchers in most cases favored cross-sectional study in order to gain an improved

understanding of service quality and greater predictive power (Brady & Cronin 2001; Dabholkar

et al. 2000; Dagger et al. 2007; Parasuraman et al. 1985, 1988, 1991, 2005).

Data were collected from Bangladesh, one of the leading mHealth service-providing developing

nations, under a global mHealth assessment project from January to March 2010. This study

focused on mHealth hotline (or mobile telemedicine) services in Bangladesh, which serve

patients by providing right-time medical services over mobile phone (Akter & Ray 2010; Ivatury

et al. 2009). Currently, more than 24 million subscribers of Grameen Phone in Bangladesh have

access to such mHealth services under a B2C framework (Akter et al. 2011a). This study has

selected Grameen mHealth for several reasons. Firstly, Grameen mHealth is the leading mHealth

platform in Bangladesh, which has been providing this service since 2006 (Ivatury et al. 2009).

Secondly, the provider has 100% network coverage all over the country which allows anyone to

access mHealth service from anywhere. Thirdly, the operator has more than 200,000 mobile

phone kiosks (rental mobile phones) around the country which ensures access to mHealth service

to anyone at any time. Finally, in recent years, the Grameen mHealth platform (i.e., mobile

telemedicine/mobile health hotline) has become very popular in Bangladesh as well as in the

developing world (e.g., India, Pakistan, Mexico, South Africa, Peru, etc.) for delivering right-

time medical services at an affordable cost (Akter & Ray 2010; Ivatury et al. 2009). WHO

(2011) reports this particular mHealth service as the most frequently reported (68%) and
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successfully implemented mHealth initiative in developing countries to provide diagnostic and

treatment support.

Specifying the target population is the fundamental building block of sampling design process.

Generally, the target population represents the sample elements or objects that have the relevant

information and about which inferences are drawn (Malhotra 2004). The target population also

draws the boundary line between respondents and non-respondents. Thus, it is necessary to be as

specific as possible to decide on who should and who should not be in the sample. The

population was defined as the subscribers of Grameen Phone in Bangladesh which is more than

24 million people (Akter et al. 2010a; Akter & Ray 2010). Two urban areas (Dhaka City and

Khulna City) and three rural areas (Netronkona, Keranigonj and Kaligonj) were selected as

sample frames. In urban areas, assuming most people have access to mHealth through their own

mobile phones, respondents were selected from residential homes after asking some quick

screening questions. And in the rural setting, location intercept was used in addition to the in-

home technique because people who do not have their own mobile phones generally access

mHealth from “a local mobile phone kiosk”. Table 5.2 presents an overview of the sampling

process.

In the absence of lists for drawing a random sample, surveys were undertaken in two urban areas

and three rural areas of Bangladesh using area wise cluster sampling. Area wise cluster sampling
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is very common in developing countries in which the clusters (e.g., geographic areas such as

divisions, blocks and other area descriptions) are used as sampling units (Akter et al. 2010a;

Akter et al. 2011a; Andaleeb 2001, 2008; Malhotra 2004).

Table 5.2: An overview of the sampling process

Sampling process Sampling strategy of the study Comments

Target population Mobile health hotline (or mobile

telemedicine) service users in

Bangladesh (more than 24 million

people).

The aggregate of all the elements sharing

some common set of characteristics

comprising the population for our research

problem.

Sampling frame Two urban areas (Dhaka City and

Khulna City) and three rural areas

(Netronkona, Keranigonj and

Kaligonj)

These urban and rural clusters represent

sample units of the target population.

Sampling unit All residential homes and local

mobile phone kiosks in two urban

areas and three rural areas.

These sample units contain the elements of

the target population to be sampled.

Sampling elements 18+ males and females who have

experience of using this service at

least once in the last year.

These respondents meet our qualifications and

are able to give information to test inferences.

Sampling strategy Probability sampling Area wise cluster sampling as it represents

different socio-economic groups.

Sample size 400 completed samples 110 for pilot and 290 for the main study.
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Under area wise cluster sampling, this study applied multi-stage area sampling in which the

study randomly selected sample units at each stage (Andaleeb 2001; Malhotra 2004). Areas were

selected in a manner so that different socio-economic groups were represented. From each area,

firstly, thanas (or suburbs) were selected randomly; then, streets/villages were selected from each

thana (or suburb); and finally, residential homes were selected from each street/village. In order

to obtain a probability sample, systematic random sampling was applied at each stage so that

each sample unit/element had an equal chance of being selected. One of the advantages of this

technique is its representation of different socio-economic groups (Andaleeb 2008); ideally each

cluster is a small-scale representation of the population. This technique also increases sampling

efficiency by decreasing costs (Hair et al. 2010). In the context of developing countries, it is

cost-effective and easy to implement (Malhotra 2004).

The data gathering strategy under the survey method is generally predicated on the nature of

survey interaction and the mode of questionnaire administration (Malhotra et al. 2004). In terms

of survey interaction, this study applied in-home and location intercept techniques jointly

because these methods provide maximum response rates in comparison with postal mail,

telephone and online surveys in the context of a developing country (Andaleeb 2001, 2008;

Malhotra 2004). This strategy was executed in a physical setting in the local language in

Bangladesh (Andaleeb 2001). The study developed the initial version of the questionnaire in

English using the extant literature and findings from focus group discussions and in-depth

interviews. In the next step, the study translated the measures into the local language (Bangla)

and retranslated it into English until a panel of experts, fluent both in English and Bangla,
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confirmed that the two versions were reasonably comparable (Andaleeb 2000, 2001, 2008).

Before the pilot study, the study conducted a pre-test of the Bangla questionnaire with

15 samples to confirm that the phrasing, layout, length and progression of questions and that the

range of scales were appropriate (for details, see Chapter 6: Instrument development and

validation). Upon responses from the pre-test, the study made context-specific adjustments to

finalize the pilot version of the questionnaire (see Appendix 6.F: English Questionnaire and

Appendix 8.L: Bangla Questionnaire). For health service research, this procedure is quite

popular for capturing users’ perceptions which has already been reflected in the works of

Andaleeb (2000, 2001, 2008) and Dagger (2007). The inherent benefits of this technique are its

high control over the sample, high response rate, speedy data collection and large amount of data

(see Table 5.3).

Table 5.3 Administration of survey instrument

Data gathering technique:

In-home and location intercept techniques

Questionnaire filling technique:

Self-completion and interviewer-filled techniques

This study applied location intercept and in-

home data gathering techniques for the

following reasons:

 High control over the sample;

 Higher response rate;

 Speedy data collection;

 Large amount of data.

In addition to self-completion, this study applied

interviewer-completed surveys for the following

reasons:

 Illiterate sample elements in the context of a

developing country;

 Higher response rate and no missing values or

mistakes;

 Face-to-face culture.
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In all survey interactions, interviewers were given a letter of introduction from a reputable

university, which contained the phone number so respondents could see that the study was

authentic. The academic purpose of the study was explained to those who agreed to be

interviewed, with adequate assurance of anonymity and freedom to not answer particular

questions or to withdraw their opinion from the interview at any stage. Both self-completion and

interviewer-filled survey techniques were used to receive a higher valid response (Hair et al.

2010). Since there are a large number of illiterate sample elements among the target population,

interviewer-filled questionnaires were really helpful in maximizing the response rates (Andaleeb

2008; Malhotra 2004) (see Table 5.3).

A total of 400 surveys were completed. Of the total number of surveys, 110 surveys were

completed for the pilot (or exploratory) study in January 2010 and 290 surveys were completed

for the main (or confirmatory) study in March 2010. The response rate for the pilot study was

75% (110/147) and the response rate for the main study was 71% (290/410), thus the net

response rate was 73%. As the study intended to measure effects and make generalizations about

a population, the size of the response rate compellingly exceeds the minimum threshold level

(> 60%) for a face-to-face survey (Wholey et al. 2004). Of the pilot study, six surveys were

excluded and of the main study, nine surveys were excluded because of excessive missing data,

don’t know answers, or N/A answers and response biases. Finally, 104 surveys were analyzed

for the pilot (exploratory) study and 283 surveys were analyzed for the main (confirmatory)

study. The demographic profile of the respondents both in the exploratory and confirmatory

study represents a diverse cross-section of the population and is depicted in Table 5.4.
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Table 5.4 Demographic profile of respondents

Items Categories Statistic (%)

Gender Male

Female

51.2

48.8

Age 18-33

34-49

50+

49.5

37.4

13.1

Income

(per month in US$)

< $70

$71-$141

$142-$212

$212+

46.9

21.1

14.5

17.5

Location Urban

Rural

51.4

48.6

Occupation Education, teaching & research

Domestic worker/housewife

Personal business

Public organization

Private organization

Others

32.5

23.2

12.5

7.10

21.2

3.50

Time of service 9:01 AM – 5: 00 PM (Day)

5:01 PM – 10:00 PM (Evening)

10:01 PM – 5:00 AM (Night)

5:01 AM – 09:00 AM (Morning)

38.6

45.0

14.1

2.30

Of the respondents, 51.2% were male; 49.5% were between 18 and 33 years, 37.4% were

between 34 and 49 years, and the remaining 13.1% were older than 50 years. A total of 46.9% of

respondents had income of less than $70 per month with the different educational backgrounds
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including primary education to doctoral qualifications. A total of 51.4% of respondents were

from urban areas, whereas 48.6% were from rural areas. Of the total number of respondents,

40.8% were involved in private organizations, public organizations and personal businesses,

32.5% were from the education, research and teaching community, 23.2% were domestic

workers (or housewives) and the remaining 3.5% had other involvements. The demographic

analysis also indicated that 38.6% of respondents used this service during regular business hours,

whereas 61.6% used this service during non-business hours.

Given the infancy state of mHealth implementation, there is a paucity of reliable and valid

instruments to adequately capture the dimensions of service quality in this context. Thus, the

study fills this knowledge gap by developing and validating a service quality scale for the

mHealth environment. In the following sections, the scale development, validation and

adaptation procedures are briefly discussed. However, the next chapter (Chapter 6) discusses in

detail the entire instrumentation procedures for the study.

This study developed and validated a higher-order service quality scale for mHealth by following

the instrument development and validation procedures of seminal studies, such as Churchill

(1979) and Moore and Benbasat (1991). To execute the entire procedures, the study consulted

with the extant literature, such as Parasuraman et al.’s (1988) generic service quality model,

Dabholkar et al.’s (1996) hierarchical service quality model, Parasuraman et al.’s (2005) E-S-

Qual model, Fassnacht and Koese’s (2006) service quality model in the electronic service
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domain and Dagger et al.’s (2007) higher-order service quality model in general health care. In

addition, to establish rigor in instrument development and validation, the study focused on scale

reliability and validation techniques suggested by Straub (1989), Boudreau et al. (2001), Straub

et al. (2004), Chin (2010) and MacKenzie et al. (2011). Table 5.5 outlines the service quality

scales that have been developed and validated in the next chapter.

Table 5.5 Scale development and validation for mHealth service quality

Third-Order
Construct

Second-Order
Constructs

First-Order
Constructs

Scale Development and
Validation

Service

Quality

Platform quality Systems reliability

Systems availability

Systems efficiency

Systems privacy

Scales developed and validated

for the study. (See Chapter 6).

Interaction quality Responsiveness

Assurance

Empathy

Scales developed and validated

for the study. (See Chapter 6).

Outcome quality Functional benefit

Emotional benefit

Scales developed and validated

for the study. (See Chapter 6).



R e s e a r c h  P a r a d i g m | 175

This study adapted previously published multi-item scales for outcome constructs, that is,

satisfaction, continuance intentions and quality of health life (see Table 5.6). Firstly, the study

adapted the ‘satisfaction’ scale from Spreng et al.’s (1996) study who designed a seven-point

semantic differential scale with four bipolar adjectives: ‘very dissatisfied/very satisfied,’ ‘very

displeased/very pleased,’ ‘very frustrated/very contented,’ and ‘absolutely terrible/absolutely

delighted.’ The study adapted this scale because “affect” such as satisfaction is best measured

using a semantic differential scale (Ajzen & Fishbein 1977). Besides, this satisfaction scale

better captures post-usage affect rather than pre-usage affect with regard to any services

consumption (Akter 2010a). Secondly, the study adapted ‘intention to continue using’ from

Bhattacherjee et al.’s (2001) study who designed a scale with three items on a seven point-Likert

scale to measure IT service continuance intentions. This scale is suitable for the study as it

intends to measure mHealth service continuance intentions. Thirdly, the study adapted the

quality of life construct from Choi et al. (2007) who developed the seven-point Likert scale with

four items to measure QOL in the context of mobile data services. This scale is a good fit for the

study as it intends to measure users’ attitudes with regard to QOL after using mHealth services.

It is worth noting that all these scales have been operationalized using reflective measures in the

previous studies (see Table 5.6). This study applied these scales in the mHealth context and

validated their reliability and validity in the broader nomological network in the next chapter (see

Chapter 6).
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Table 5.6 Scale adaptation for outcome constructs

Constructs Definitions Scale Adaptation

Satisfaction Users' affect with (or feelings about)

prior mHealth services’ use.

Adapted from Spreng et al.

(1996).

Intention to continue

using

Users' intentions to continue using

mHealth services.

Adapted from Bhattacherjee et

al. (2001).

Quality of health life QOL is defined as a sense of overall

well-being in health.

Adapted from Choi et al.

(2007).
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This study conducted exploratory factor analysis with the pilot data (n = 104) in Chapter 6 to

determine the dimensionality, reliability and validity of the service quality instrument. Through

exploratory findings, the study confirms mHealth service quality as a multidimensional,

hierarchical model which is comprised of three primary dimensions (i.e., platform quality,

interaction quality and outcome quality) and nine subdimensions (i.e., systems reliability,

systems availability, systems efficiency, systems privacy, responsiveness, assurance, empathy,

functional benefit and emotional benefit). The study also conducted exploratory factor analysis

with the pilot data on three outcome constructs (i.e., satisfaction, intention to continue using and

quality of life). It is noteworthy that the outcome constructs have been adapted from past studies,

thus factor analysis at this stage re-confirms their dimensionality structure, reliability and

validity.

The exploratory findings of Chapter 6 are used for discussing hierarchical modeling in

Chapter 7. In Chapter 7, the study discusses in detail the nature of PLS path modeling or

component-based SEM and the procedures for estimating a hierarchical service quality model

using this technique. The study also discusses how to establish rigor in a PLS-based complex-

hierarchical model by estimating power analysis, predictive relevance and the Goodness of Fit

(GoF) index. Based on the discussion in Chapter 6 (Instrument Development and Validation) and

Chapter 7 (Estimating A Hierarchical Model using PLS), the study estimates the measurement

and structural model in Chapter 8 (Analysis and Results) using the main data (n = 283) in order

to present findings for the confirmatory study.
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The core objective of this chapter was to link the nature of the conceptual model (Chapter 4)

with the research paradigm (Chapter 5) to establish rigor in research design. As part of that

process, the study specified the nature of the theory as ‘explaining and predicting’, the research

philosophy as ‘positivist-quantitative, the research method as ‘field study’, the data collection

technique as ‘cross sectional survey’, the sampling strategy as ‘area wise cluster sampling’ and

the data analysis technique as ‘exploratory factor analysis’ for the pilot study and ‘PLS path

modeling’ for the main study. This chapter also briefly touched upon the measurement

instruments of the study. However, the next chapter (Chapter 6) discusses in detail the entire

procedures of instrument development, validation and adaptation techniques for the study.



The main objective of this chapter is to develop and validate an instrument to measure service

quality in mHealth. Given the infancy stage of mHealth implementation, there is a paucity of

reliable and valid instruments for adequately capturing the dimensions of mHealth service

quality. A summary of the extant literature on mHealth evaluation (see Table 6.1) shows that

there is no study to the best of the researcher’s knowledge which has attempted yet to develop

and validate an mHealth service quality scale. In addition, poor theoretical development,

inadequate conceptualization of constructs and a lack of valid operationalization of measures

have aggravated the pursuit of the scale development process in this context. Furthermore, prior

service quality scales were not specifically designed for use in mHealth settings and may not be

entirely appropriate in this case because service quality is a dynamic, multidimensional concept

(Akter et al. 2010a; Brady & Cronin 2001; Parasuraman et al. 2005) for which evaluations need

to be context-dependent (Dagger et al. 2007). Therefore, the key objective of this chapter is to

develop and validate a multidimensional service quality scale in mHealth.

An abridged version of this chapter is under review in the following journal:
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This chapter is designed as follows: Section 6.2 discusses the instrument development process

using qualitative study and established scale development techniques. Next, Section 6.3

discusses the instrument testing process using exploratory factor analysis. These explorations

lead to a discussion on the nature of the mHealth service quality scale in Section 6.4 and the

nature of the outcome constructs in Section 6.5. Finally, Section 6.6 provides a summary of the

chapter.

In order to develop an instrument to measure mHealth service quality, this study began by

investigating the dimensions and subdimensions that influence service quality in mobile health

care as outlined in the conceptual model (Chapter 4). Through this process, the study identified

three primary dimensions and nine subdimensions that reflect customers’ (or patients’)

perception of overall service quality in mHealth. Firstly, platform quality reflects the quality of

overall service delivery systems. Platform quality refers to the performance of any service

platform in terms of systems reliability, systems availability, systems efficiency and systems

privacy (Akter et al. 2010a; Nelson et al. 2005; Petter & McLean 2009). Secondly, interaction

quality indicates the quality of interpersonal communication between patients and providers over

the mobile platform. Interaction quality reflects the level of responsiveness, assurance and

empathy of physicians in delivering health service to patients over the mobile platform

(Parasuraman et al. 1988, 2005; Sousa & Voss 2006). The final primary dimension is outcome

quality which represents the functional and emotional benefits of mHealth services (Akter et al.

2010a; Dagger et al. 2007; Fassnacht & Koese 2006). Throughout our conceptual exploration,

service quality in mHealth was identified as a higher-order, multidimensional construct with
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three primary dimensions and nine subdimensions. Thus, the study expected that findings of the

qualitative study would support the initially conceptualized components through formal

instrument development procedures. As a result, the study conducted the following qualitative

study to investigate the dimensions and subdimensions of the mHealth service quality model in

order to confirm its contextual appropriateness.

Table 6.1: Literature related to mHealth evaluation

Study Year Subject area

Ammenworth et al. 2000 Application of mobile work in healthcare

Maglaveras et al. 2002 Mobile telemedicine for home care

Hameed 2002 General application of mobile computing healthcare

Varshney 2005 Pervasive healthcare

Varshney 2006 General application of wireless technology in healthcare

Jen et al. 2007 Mobile ICT for hospital outpatient service

Varsheny 2008 Wireless patient monitoring with emergency messages

Patrick et al. 2008 Challenges of using mobile phone for health

Junglas et al. 2009 Mobile ICT for frontline health employees

Lorenz & Oppermann 2009 Mobile phone-based healthcare monitoring for elderly

Chatterjee et al. 2009 Success factors for mobile work in healthcare

Ahluwalia & Varshney 2009 Composite service quality

Sneha & Varshney 2009 Ubiquitous patient monitoring

Ivatury et al. 2009 Qualitative evaluation of mHealth hotline services

Kahn et al. 2010 Applications, opportunities and challenges

Curioso & Mechael 2010 Collaboration between healthcare and IT

Feder 2010 mHealth solutions in Mexico

Akter & Ray 2010 Transformation of healthcare in developing countries

Han et al. 2010 Mobile ubiquitous health service scenario design

WHO 2011 Distribution of mHealth services in the developing world
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This study focused on mHealth hotline (or mobile telemedicine) services in Bangladesh, which is

one of the leading developing countries for such services. This study defines an mHealth hotline

service as a personalized and interactive health service over mobile phone, which provides

ubiquitous and universal access to medical advice and information to patients (Akter et al.

2010a; Akter et al. 2011a; Akter & Ray 2010). Currently, more than 24 million people in

Bangladesh have access to such mHealth services provided by Grameen mHealth (Akter et al.

2010a; Ivatury et al. 2009; WHO 2011). Under this platform, patients can access this service any

time by dialing some unique digits (e.g., ‘789’ in Bangladesh) from their mobile phones and

receive health services in the form of medical information, consultation, treatment, triage,

diagnosis, referral and counseling from registered physicians.

The study obtained qualitative data from three focus group discussions (FGD) and 10 in-depth

interviews (DI) (Dagger et al. 2007; Fassnacht & Koese 2006; Malhotra 2010; McDaniel &

Gates 2010) conducted with mHealth (hotline) consumers in Bangladesh. A total of

24 participants, eight per focus group, were involved in three focus group sessions. Screening

criteria were used to select respondents for FGDs and DIs. Respondents had to be at least

18 years’ of age and to have had Grameen mHealth service experience in the past 12 months.

Participants ranged in age from 18 to 62 years and both genders had equal participation. Each

FGD session was conducted by two moderators and lasted about 90 minutes. In addition, ten DIs

were conducted to explore users’ insights on the research agenda. In the context of both focus

group discusssion and in-depth interviews, the moderators were selected based on their

proficiency in English and Bangla (Andaleeb 2000, 2001, 2008). Participants were recruited
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using convenient sampling in order to ensure productive findings and the richest data for scale

development (Dagger et al. 2007).

The study followed a procedure to arrange FGDs and DIs. Firstly, potential participants who met

the screening criteria were provided with an invitation letter from a reputable university, which

contained the phone number for respondents to check that the study was authentic. The academic

purpose of the study was explained in the letter with adequate assurance of anonymity and the

freedom to not answer particular questions or to withdraw opinions from the discussion at any

stage. Secondly, potential respondents were contacted via mobile phone after one week to fix the

schedule for FGD/DI sessions. Thirdly, each participant was provided with an SMS confirming

the date, time and venue of the FGD/DI session. Finally, each participant was reminded a day

before via a mobile phone call about the time and place of the FGD/DI session. In each session,

respondents were asked the following questions in the local language (Bangla) to evaluate their

mHealth experiences and to identify the service quality dimensions. The study translated the

following discussion questions into the local language (Bangla) and retranslated them into

English until a panel of experts, fluent both in English and Bangla, confirmed that the two

versions were reasonably comparable (Andaleeb 2000, 2001, 2008; Fassnacht & Koese 2006;

Liu et al. 2009; Mullen 1997; Tiu & Liu 2007).

a. In your opinion, what makes mHealth different from other health services?

b. What are the primary dimensions of service quality of this health service?

c. What technical level of communication is important to you?

d. How do you evaluate your interpersonal interaction with physicians over this platform?

e. What benefits do you primarily seek from this health service?

f. Any positive or negative experience that you have had while consuming this service?
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The answers of both focus group discussions and in-depth interviews were recorded, synthesized

and sorted into different themes using a manual content analysis system by an analyst who was

proficient both in English and Bangla (Dagger et al. 2007). The objective of this analysis was to

identify the dimensions and subdimensions of mHealth service quality (D’Ambra & Rice 2001).

The analysis was conducted in several steps. Firstly, key responses were identified and

highlighted in the transcript. Secondly, responses reflecting different dimensions of service

quality were categorized. Thirdly, recurring themes (or subdimensions) were extracted under

each dimension by two academic judges proficient in English and Bangla (Andaleeb 2000, 2001,

2008). These academic judges were not part of the present study in order to ensure their neutral

opinion on the development process (Moore & Benbasat 1991). In this case, conflicting

responses were discussed until agreement was reached and the overall inter-judge reliability was

0.86 (Appendix 6.B) exceeding the threshold level of 0.70 (Straub et al. 2004). Finally, each

subdimension was double-checked, refined and substantiated by revisiting the raw responses.

The findings of the qualitative study frequently identified service quality as a multidimensional

and hierarchical concept. Users expressed their opinion on different service-level attributes (e.g.,

“I can access mHealth platform whenever I want” or, “The physician shows sincere interest to

solve my problems,” or, “It is worthwhile having information services from this platform”) under

multiple dimensions (see Appendix 6.A). Throughout this process, the study found support for

three primary dimensions (i.e., platform quality, interaction quality and outcome quality) and

nine subdimensions (systems reliability, systems availability, systems efficiency, systems privacy,

responsiveness, assurance, empathy, functional and emotional benefits) (see Appendix 6.A)

which were proposed in the conceptual model. Although the qualitative findings supported the
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dimensions and subdimensions of the mHealth service quality model (Figure 4.1) proposed in

Chapter 4, the study further consulted the following literature to strengthen the argument:

Platform quality in mHealth reflects users’ perceptions regarding the technical level of

communication (Akter et al. 2010a; Delone & McLean 1992, 2003; Petter & McLean 2009). In

qualitative findings, four core subdimensions were confirmed to constitute customers’

perceptions of platform quality in mHealth; these were termed as systems reliability, systems

availability, systems efficiency and systems privacy. The first subdimension, systems reliability,

indicates the degree to which the mHealth platform is dependable over time (Akter et al. 2010a;

DeLone & McLean 2003; Nelson et al. 2005; Parasuraman et al. 2005). It measures service

promise and service dependability as exemplified by the following comments: “It performs

smoothly” and “It is dependable”. The second subdimension, systems availability, defines the

degree to which the mHealth platform is available on an ‘any-time’ and ‘anywhere’ basis (Akter

et al. 2010a; Chae et al. 2002; Parasuraman et al. 2005). It was frequently referred to as a unique

and crucial indicator of platform quality in mHealth as suggested by the following comments, “I

can access the mHealth platform whenever I want” and “I can receive medical service right

away.” The third subdimension, systems efficiency, defines the degree to which the mHealth

platform can be adapted to a variety of user needs and changing conditions (Akter et al. 2010a;

DeLone & McLean 2003; Nelson et al. 2005; Parasuraman et al. 2005). In fact, it reflects the

adaptability of the platform as reflected by the comment “It can flexibly adjust to meet my

variety of needs.” The final subdimension, systems privacy, refers to the degree to which the

mHealth platform provides the security of protecting health information services provided to

patients (Akter et al. 2010a; Parasuraman et al. 2005; Varshney 2005). In mHealth, ‘privacy’ has
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always been cited as an important parameter to gain reliance on the service platform, as reflected

by the comments “It protects my personal information” and “It does not share my personal

information with others”. Therefore, the study believes that these four subdimensions are the

salient indicators of platform quality in the context of mHealth (hotline) services in developing

countries.

Interaction quality indicates the quality of interpersonal interaction and the dyadic interplay

between a service provider and a user (Dagger et al. 2007). It is defined as a ‘‘a period of time

during which a consumer directly interacts with a service’’ (Bitner et al. 1990). The qualitative

findings indicate that when a user interacts with a physician under the mobile telemedicine

platform, he or she perceives quality in terms of the knowledge and competence of the provider,

promptness in providing solutions and individual attention to the user’s needs. Three core

subdimensions underpinned customers’ perceptions of interaction quality: responsiveness,

assurance and empathy. The first subdimension, responsiveness, refers to the willingness of the

service provider to help users and to deliver prompt service (Parasuraman et al. 1988; Sousa &

Voss 2006). Participants in the qualitative interview referred to this factor as willingness and

promptness of the provider to deliver the mHealth service, as indicated by the comment,

“Physicians show a sincere interest to solve my problems.” The second subdimension,

assurance, measures the degree to which the mHealth platform is safe (Parasuraman et al. 1988;

Sousa & Voss 2006). It is an important dimension for inspiring trust and confidence among

users, as reflected by the comments, “I feel safe while consulting with physicians” and

“Physicians’ behavior stimulates my confidence to deal with this healthcare platform.” The third

subdimension of empathy reflects the caring and individualized attention of the provider to the
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patients. It indicates the providers’ understanding of the users’ needs and their ability to provide

individualized attention (Parasuraman et al. 1988; Sousa & Voss 2006). Comments such as

“Physicians understand my specific needs” or “Physicians give me individual care” are evidence

of the importance of care in the interaction quality. Therefore, the study believes that these three

subdimensions are the salient indicators of interaction quality in the context of mHealth (hotline)

services in developing countries.

This study proposes outcome quality as a critical dimension of service quality which refers to the

benefits of the service process, or to what a consumer receives as a result of his or her

interactions with an mHealth provider (Aharony & Strasser 1993; Gronroos 1984). According to

Dagger et al. (2007), “outcome does not refer to ultimate result (e.g., cure) but rather to the

outcomes experienced over a series of service encounters”. The extant literature highlights the

importance of perceived outcome quality in health care in terms of several service benefits,

which may have varying importance to the user (Andaleeb 2001; Sheth 1991). The direct

relationship between outcome quality (or service benefits) and service quality is also cited in

some health care studies (Andaleeb 2001). The findings of the qualitative study supported two

key subdimensions of outcome quality, that is, functional benefit and emotional benefit

(Fassnacht & Koese 2006). The first subdimension, functional benefit, refers to the degree to

which the mHealth service serves its actual purpose. During the exploratory study, it was

frequently discussed as an important parameter, as indicated by the comments, “It serves its

purpose very well” or “It is very useful”. Studies in IS found that utilitarian benefit (i.e.,

usefulness) plays a critical role in developing a positive attitude towards information technology

implementation (e.g., Bhattacherjee 2001; Davis 1989; Limayem et al. 2007). The second
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subdimension of emotional benefit refers to the degree to which the mHealth service arouses

positive feelings (Fassnacht & Koese 2006). Comments such as, “I feel hopeful having service

from this platform” or “I believe my future health will improve having this service” highlight the

importance of hedonic benefit. This hedonic benefit has received much attention in recent years

to stimulate users’ beliefs regarding service quality perception (Sweeney & Soutar 2001).

In order to develop scales for the subdimensions of mHealth service quality (i.e., systems

reliability, systems availability, systems efficiency, systems privacy, responsiveness, assurance,

empathy, functional (utilitarian) benefit and emotional (hedonic) benefit), at this stage, items

creation and items sorting were undertaken. The objective of items creation was to ensure

content validity by selecting the right items for the construct. On the other hand, the objective of

items sorting was to guarantee construct validity by determining the convergence and divergence

of items through a sorting process.

In order to create an items’ pool for each construct, at this stage, items were identified from

existing instruments; additional items were created through exploratory interviews; and finally,

qualitative findings were matched with existing scales to match construct definitions (Churchill

1979; MacKenzie et al. 2011; Moore & Benbasat 1991) by an analyst having proficiency in both

English and Bangla. In order to develop scales for platform quality, the study adapted items from

electronic service quality studies (e.g., Fassnacht & Koese 2006; Nelson et al. 2005;

Parasuraman et al. 2005); however, no valid and reliable scales were identified to measure systems

privacy and systems reliability. New scales thus had to be developed for these constructs. For
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interaction quality, the study adapted items from generic service quality models (Brady &

Cronin 2001; Parasuraman et al. 1988) and relevant health care studies with context-specific

modifications (Akter et al. 2010a; Andaleeb 2001; Dagger et al. 2007). Finally, in order to

develop items for outcome quality, the study adapted items from both electronic (Fassnacht &

Koese 2006) and health service quality studies (Dagger et al. 2007).

In culling items under the the subdimensions of systems reliability, systems efficiency, systems

availability, systems privacy, responsiveness, assurance, empathy, functional benefits and

emotional benefits, the study ensured that the items confirmed the appropriate conceptual

definition of the focal construct (Churchill 1979; Nunnally & Bernstein 1994) and the proper

specification of the measurement model (Petter et al. 2007). Utilizing the suggestions of

MacKenzie et al. (2011, p. 301), the study addressed the following two issues in culling items

under each construct: “(1) How distinctive are the essential characteristics from each other (apart

from their common theme)? (2) Would eliminating any one of them restrict the domain of the

construct in a significant or important way?” It is noteworthy that in making decisions about

selecting items, the study confirmed that the items are manifestations of the focal construct

which exists separately at a higher embedded level than its subdimensions (Bollen & Lennox

1991; Jarvis et al. 2003; Petter et al. 2007). This is due to the reflective nature of the conceptual

model which has already been specified in Chapter 4.

In selecting items for different constructs of service quality, Cronbach’s alpha coefficient of 0.60

(or composite reliability 0.7) was used as the cut-off value to ensure the reliability of the

psychometric properties (Straub et al. 2004). Most of the scales in previous instruments tended to

follow the format of a seven-point Likert scale (‘strongly disagree’ to ‘strongly agree’) which was
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retained for this study as well. Finally, the items’ pools were created for nine subdimensions of

service quality after a rigorous reevaluation of the existing items and addition of new items to adjust

the context for the current study. Those items that seemed redundant or confusing were eliminated.

The objective of this phase was to assess construct validity by ensuring domain coverage and

reliability of items for each construct. Firstly, domain coverage was assessed with the help of a

panel of two judges proficient in English and Bangla who sorted each item under the

subdimensions of service quality by applying a Q-sort procedure. This technique also indicated

the degree of “correct" placement of items within different categories of constructs, which provided

adequate evidence of construct validity by ensuring convergence and divergence of items. A

different set of judges proficient in Bangla and English which was comprised of a user, student

and professor was used in two different sorting rounds (Moore & Benbasat 1991; Chin et al.

2008). According to Moore and Benbasat (1991, p. 200), “[t]his range of backgrounds was

chosen to ensure that a range of perceptions would be included in the analysis”. In a similar spirit,

Chin et al. (2008) used students and academics in creating a fast-form approach to measuring

technology acceptance and other constructs. In this regard, Gefen and Straub (2004) stated that

students can be used as surrogates for respondents as long as they represent the target population.

Secondly, reliability of the classification scheme was assessed on the results of two rounds of the

Q-sort application. It should be noted that reliability and validity analysis at this phase was based

on qualitative analysis rather than strict quantitative techniques (Straub et al. 2004). Reliability was

assessed on the percentage of items placed in the target construct, which was 82 %. This overall

placement ratio also indicates the inter-judge raw agreement scores and associated Kappa scores,
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which averaged 0.86 and 0.81 respectively (see Appendix 6.B). These findings suggest good

reliability coefficients as they compellingly exceeded the threshold level (Kappa > 0.70) (Straub et al.

2004). Thus, based on the overall findings, the study reduced the items for the various scales to at

least three for each scale. The selection process resulted in the following number of items for

each construct,a total number of 33 items (see Table 6.2).

Table 6.2 Items development for service quality constructs

Dimension Subdimensions Items

Platform
Quality

Systems
Reliability

SQ1. This service platform works smoothly.
SQ2. This service platform performs reliably.
SQ3. This service platform is dependable.

Systems
Availability

SQ4. This platform is always available.
SQ5. I can receive medical service right away.
SQ6. It does not have long waiting time.

Systems
Efficiency

SQ7. This service platform can be adapted to meet variety of needs.
SQ8. This service platform can flexibly adjust to new conditions.
SQ9.This service platform is versatile in addressing needs as they arise.
SQ10. This service platform is well organized.

Systems Privacy SQ11.This platform protects information about my personal problems.
SQ12.This platform does not share my personal information with others.
SQ13. This platform offers me a meaningful guarantee.

Interaction
Quality

Responsiveness SQ14. Physicians of mHealth platform provide prompt service.
SQ15. Physicians are never too busy to respond to my requests.
SQ16. Physicians are willing to help me.
SQ17. They provide the service by a certain time.

Assurance SQ18.The behavior of physicians instills confidence in me.
SQ19. I feel safe while consulting with physicians.
SQ20. Physicians have the knowledge to answer my questions.
SQ21. Physicians are competent in providing service.

Empathy SQ22. Physicians give me personal attention.
SQ23. Physicians give me individual care.
SQ24. Physicians understand my specific needs.
SQ25: Physicians have my best interests at heart.

Outcome
Quality

Functional
Benefit

SQ26. It serves my purpose very well.
SQ27. I believe having service from this platform has been worthwhile.
SQ28: It is convenient to use this health service.
SQ29. Overall this service is useful to me.

Emotional
Benefit

SQ30. I feel positive using this health service.
SQ31. I feel hopeful as a result of having this service.
SQ32. I feel encouraged as a result of having this service.
SQ33. I feel confident using this service.
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The study followed a procedure to conduct instrument testing. Firstly, the primary version of the

items in English (see Table 6.2) was developed and then these items were translated into the

local language (Bangla) (Andaleeb 2000, 2001, 2008). Secondly, the local version was

retranslated until a panel of experts proficient in both languages agreed that the two versions

were reasonably comparable (Fassnacht & Koese 2006). With regard to translation-retranslation,

Teo and Liu (2007, p. 28) commented that “[t]his process was conducted not only because it can

prevent any distortions in meaning across cultures where necessary, but also because it can

enhance the translation equivalence.” It is worth noting that back-translation is an established

mechanism in cross-country research which ensures that the local language version has the same

meaning as the version in the original language (Mullen 1995). Thirdly, the study conducted a

pre-test of 15 convenient samples to ensure that the question content, wording, sequence, format

and layout, question difficulty and instructions were appropriate (Churchill 1979; Moore &

Benbasat 1991; MacKenzie et al. 2011). Finally, upon response from the pre-test, the study made

context-specific adjustments to finalize the main version of the questionnaire (see Appendix 6.F:

English Questionnaire and Appendix 8.L: Bangla Questionnaire).

In the absence of lists from which which to draw a random sample, multi-stage area wise cluster

sampling was used because of its representation of different socio-economic groups (discussed in

Chapter 5). In terms of survey interaction, in-home and location intercept techniques were used

jointly because these methods provide maximum response rates in comparison with other

methods in a developing country context (Akter et al. 2008; Andaleeb 2001; Malhotra 2004).

Both self-completion and interviewer-filled survey techniques were used to receive a higher

valid response (Hair et al. 2010). In all survey interactions, the academic purpose of the study
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was explained with adequate assurance of anonymity. The population was defined as patients (or

users) who had experience of using mHealth services in the past 12 months. After a quick

screening question, interviewers proceeded with the survey questions. For the exploratory study,

a total of 110 responses were collected in January 2010 of which 104 were analyzed (discussed

in Chapter 5).

The study conducted exploratory factor analysis (EFA) using a principal component analysis

(PCA)-based extraction method and varimax rotation procedure to assess the initial measurement

scale (Liu et al. 2009; Moore & Benbasat 1991; Straub et al. 2004; Treiblmaier & Filzmoser

2010). The study used PCA for the extraction of variances because it is the most suitable

technique to reduce a larger number of items under few underlying latent dimensions (Straub et

al. 2004). It helps in assessing construct validity by examining factor loadings which ensures that

items load on the right factor (Churchill 1979; Gerbing & Anderson 1988). The objective of such

factorial validity is to assess constructs independent of the nomological net. According to Straub

et al. (2004, p. 25) “[w]hen PCA is used, in this case of exploratory factor analysis technique,

researchers can simply test the groups of variables separately”. In addition, the study used

varimax as a rotation method because it generates multiple factors maintaining orthogonality

(Hair et al. 2010; Malhotra 2010). As such, in IS research Ba and Pavlou (2002) and Segars and

Grover (1993) used PCA with varimax rotation procedure in order to demonstrate convergent

and discriminant validity. Finally, the study used eigenvalues greater than 1 in order to determine

the number of factors: this is also known as latent root criterion (Malhotra 2004). According to

Hair et al. (2010, p. 109), “the rationale for the latent root criterion is that any individual factor



I n s t r u m e n t  D e v e l o p m e n t a n d V a l i d a t i o n | 194

should account for the variance of at least a single variable if it is to be retained for

interpretation”. Thus, all factors with eigenvalues less than 1 are considered insignificant and are

not taken into account to determine the number of factors.

The study used the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s

test of sphericity to evaluate the appropriateness of factor analysis. The KMO measure ensured

the overall measure of sampling adequacy as it was 0.803 (> 0.50) and Bartlett’s test of

sphericity provided support for a significant correlation among the variables as it was 2514.764,

df = 528, significant at p = 0.000 (Hair et al. 2010; Malhotra 2004). Nine factors with

eigenvalues greater than 1 were extracted and they, after rotation, were 4.192, 3.350, 2.939,

2.877, 2.569, 2.386, 2.379, 2.310 and 2.182 (Liu et al. 2009). The sums of squared loadings from

the nine factors have the cumulative value of 76.312% in explaining the total variance in data

(see Appendix 6.C).

Throughout the process of exploratory factor analysis, those items were deleted that did not load

properly on a particular factor (< 0.40) or if they had cross loadings (see Table 6.3). In this way,

SQ6, SQ10, SQ13, SQ14, SQ20, SQ25, SQ26 and SQ30 were deleted. Reliability analysis (i.e.,

Cronbach’s alpha) of the extracted nine factors was then conducted, which compellingly

exceeded the cut-off value of 0.70 (Nunally & Bernstein 1994). Further scale refinement was

done by examining corrected item–total correlation to improve the reliability. All the items were

retained through this procedure. In summary, the initial instrument was refined by removing

SQ6, SQ10, SQ13, SQ14, SQ20, SQ25, SQ26 and SQ30. The remaining 25 items were retained

for the next run of factor analysis.
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As shown in Table 6.4, the second round of factor analysis with varimax rotation yielded nine

factors based on an eigenvalue cut-off of 1. The refined model explained 82.462% of the

cumulative variance (see Appendix 6.D).

Table 6.4 Results of exploratory factor analysis of the refined scale

Factor Items New
Code

Loadings Item Total
Correlation

Eigenvalue Cumulative
Variation

Cronbach’s
Alpha

Systems
Reliability

SQ1
SQ2
SQ3

SR1
SR2
SR3

0.700
0.905
0.851

0.582
0.801
0.706 2.765 11.061 0.831

Systems
Availability

SQ4
SQ5

SA1
SA2

0.908
0.896

0.686
0.686 2.765 22.121 0.814

Systems
Efficiency

SQ7
SQ8
SQ9

SE1
SE2
SE3

0.854
0.866
0.807

0.787
0.890
0.775 2.757 33.148 0.908

Systems
Privacy

SQ11
SQ12

SP1
SP2

0.946
0.932

0.861
0.861 2.502 43.154 0.924

Responsiveness SQ15
SQ16
SQ17

RE1
RE2
RE3

0.868
0.907
0.892

0.844
0.897
0.870 2.298 52.347 0.937

Assurance SQ18
SQ19
SQ21

AS1
AS2
AS3

0.731
0.662
0.628

0.544
0.606
0.457 2.090 60.707 0.716

Empathy SQ22
SQ23
SQ24

EM1
EM2
EM3

0.831
0.861
0.738

0.810
0.812
0.722 2.032 68.836 0.887

Functional
Benefit

SQ27
SQ28
SQ29

FB1
FB2
FB3

0.805
0.719
0.680

0.592
0.512
0.518 1.779 75.952 0.720

Emotional
Benefit

SQ31
SQ32
SQ33

EB1
EB2
EB3

0.851
0.859
0.890

0.862
0.830
0.862 1.627 82.462 0.926
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The remaining items were split into nine factors: systems reliability, systems availability,

systems efficiency, systems privacy, responsiveness, assurance, empathy, functional benefit and

emotional benefit. Both the KMO measure (0.76 > 0.50) and Bartlett’s test of sphericity (p =

0.000) were significant (see Appendix 6.D). The KMO measure confirms the overall measure of

sampling adequacy by exceeding the threshold level and Bartlett’s test of sphericity confirms a

significant correlation among the variables (Hair et al. 2010; Malhotra 2004). The minimum

Cronbach’s alpha was 0.716 for assurance, satisfying a minimum requirement of 0.70. The

minimum corrected-item-total correlation was 0.457, exceeding the cut-off value of 0.40

recommended by Straub et al. (2004). Thus, the reliability of the refined quality model was

established. Overall, the study reports that all the constructs are composed of three items, except

systems reliability and systems availability which are made up of two items. Straub et al. (2004)

and Chin (2010) confirmed operationalization of a minimum of two valid items for a construct in

exploratory factor analysis. This is supported by the scale development study of Liu et al. (2009) and

Wetzels et al. (2009) which extracted two items for factors from EFA for further operationalization

in CFA.

“If the measurement model is improperly specified, it may lead to inappropriately dropping

items that are necessary to capture the complete domain of the construct, result in the use of

inappropriate scale evaluation indices, and bias estimates of the relationships between the

construct and other constructs”.
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correlation between measures under a construct is highly positive (Bollen & Lennox 1991) and

internal consistency is significant (Jarvis et al. 2003). Furthermore, the findings provide evidence

for unidimensionality of reflective constructs which allowed elimination of some measures

during the scale refinement stage in order to improve construct validity without affecting content

validity. Overall, the extant literature on service quality (Fassnacht & Koese 2006; Rust & Oliver

1994) and measurement model specifications (Chin 2010; Edwards & Bagozzi 2000; Jarvis et al.

2003; Wetzels et al. 2009) have supported this view of hierarchical-reflective modeling.

Table 6.5 presents the justifications for specifying the research model as a reflective model based

on the findings of the exploratory study.

Table 6.5 Nature of the reflective service quality model**

Reflective mHealth Service Quality Model* Reasons for Reflective Model

iii XY εβ  11

where,

iY = the thi indicator

1iβ = coefficient represents effect of latent

variable on indicator

1X = latent variable (e.g., system reliability)

iε = measurement error for indicator i

 All the constructs are reflective

 Direction of causality is from construct to items

 Indicators are manifestations of the construct

 Changes in the construct cause changes in the

indicators

 Indicators are interchangeable, having a common

subdimension, and dropping of an indicator

should not change the conceptual domain of the

construct

 Indicators are expected to covary with each other

 Indicators are required to have the same

antecedents and consequences (that is, same

nomological net)

* Each indicator of a reflective model is represented by its own equation.

**Adapted from Akter et al. (2010a), Jarvis et al. (2003), Petter et al. (2007), Chin (2010).
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This study adapted the scales of outcome constructs (i.e., satisfaction, intention to continue using

and quality of life) from past studies, as DeLone & McLean suggested (2003, p. 11), “... where

possible, tested and proven measures should be used”. Thus, in line with this view, satisfaction

(SAT) was adapted from Spreng et al. (1996), intention to continue using (ICU) was adapted

from Bhattacherjee (2001) and quality of life (QOL) was adapted from Choi et al. (2007) (see

Appendix 6.F). It is worth noting that all these scales have been operationalized using reflective

measures in the extant literature. At this stage, the study conducted exploratory factor analysis

(EFA) using varimax rotation with the pilot data (n = 104) to re-confirm their dimensionality

structure and corresponding reliability (see Table 6.6). These insights will play a critical role in

estimating the research model using confirmatory factor analysis (CFA) in Chapter 8.

The KMO measure of sampling adequacy and Bartlett’s test of sphericity confirm the

appropriateness of factor analysis respectively by ensuring overall sampling adequacy (0.861 >

0.50) and a significant correlation among variables significant at p = 0.000 (see Appendix 6.E).

Three outcome constructs (i.e., satisfaction, intention to continue using and quality of life) re-

confirm their dimensionality in this study as eigenvalues were greater than 1 and they, after

rotation, were 3.625, 2.484 and 2.319 (see Table 6.6). The sums of squared loadings from the

three components have the cumulative value of 76.616% in explaining the total variance in data.

The minimum Cronbach’s alpha was 0.825 for QOL, satisfying a minimum requirement of 0.60

for exploratory study (Gefen et al. 2000; Hair et al. 2010). The minimum corrected-item-total

correlation was 0.616, exceeding the cut-off value of 0.40 recommended by Straub et al. (2004).
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Thus, the reliability of the three outcome constructs and their corresponding scales were

established for this study (see Table 6.6).

Table 6.6 Dimensionality and reliability of outcome constructs

Factor Items Loadings Item-Total

Correlation

Eigenvalue Cumulative

Variation

Cronbach’s

Alpha

Satisfaction

(SAT)

SAT1

SAT2

SAT3

SAT4

0.845

0.881

0.796

0.787

0.802

0.834

0.868

0.823

3.625 32.955 0.928

Intention to

continue

using (ICU)

ICU1

ICU2

ICU3

0.881

0.656

0.743

0.694

0.680

0.670

2.484 55.539
0.843

Quality of

life  (QOL)

QOL1

QOL2

QOL3

QOL4

0.644

0.680

0.711

0.879

0.628

0.670

0.686

0.616

2.319 76.616 0.825
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The objective of this chapter was to develop an instrument which can be used to monitor and

improve service quality of an innovative IT artifact, that is, mHealth. The entire scale

development and validation process adequately addressed the recent concerns of MacKenzie et

al. (2011, p. 329), that is, “[i]f the researcher does not properly test the measurement model and

evaluate the scale, it is difficult to determine whether the hypothesized measurement

relationships are consistent with the data or to know how to refine the scale to improve its

psychometric properties”. The creation process has successfully integrated the suggestions of

seminal instrument development studies (Churchill 1979; Moore & Benbasat 1991; Straub 1989)

and extended their contribution by introducing sophisticated reliability and validity techniques

(Boudreau et al. 2001; Hair et al. 2010; MacKenzie et al. 2011; Straub et al. 2004). The result is

a parsimonious 25-item instrument grouped into nine scales with a high degree of reliability and

validity which is one of the significant contributions of this study. The overall findings of this

chapter provide critical insights for estimating the research model (see Chapter 8: Analysis and

Results) using component-based SEM or, PLS path modeling. In the next chapter (Chapter 7),

the study discusses in detail how PLS path modeling will be applied to estimate the hierarchical-

reflective mHealth service quality model.



This chapter specifies the data analysis technique of the study in estimating the research model.

The chapter argues that PLS path modeling, or component-based SEM, is best suited for

estimating the third-order, reflective, mHealth service quality model. The chapter justifies that

PLS leads to more theoretical parsimony and less model complexity for estimating a higher-

order model. Although conceptual and empirical contributions of hierarchical modeling have

been cited in numerous covariance-based SEM (CBSEM) studies, component-based SEM (PLS)

has been under-researched and most of the literature still remains largely conceptual (Wetzels et

al. 2009). Thus, the main objective of this chapter is to demonstrate the rigor of PLS as a data

analysis technique in estimating the research model.

This chapter is designed as follows: Section 7.2 specifies that the nature of the research model is

a third-order, reflective, hierarchical model. Section 7.3 justifies the logic for applying PLS path

Abridged versions of this chapter were published in the following conference and journals:
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Bagozzi 2000; Jarvis et al. 2003; Petter et al. 2007; Wetzels et al. 2009) also supports such a

hierarchical view. As discussed earlier, the significant advantage of hierarchical modeling is that

it allows for more theoretical parsimony and less model complexity (Edwards 2001; Law et al.

1998; MacKenzie et al. 2005). In addition, the study adopts the perspective of a reflective model

because conceptual logic and findings of the pilot study confirmed that all the indicators in the

research model are manifestations of constructs and share a common theme and that dropping an

indicator does not alter the conceptual domain of the construct (Jarvis et al. 2003; Petter et al.

2007). Furthermore, internal consistency is very high among indicators and the correlation

between two indicators is highly positive for a reflective construct (Jarvis et al. 2003; Petter et al.

2007).

There is little doubt that quantitative research has made a great impact in social science research

since John Stuart Mill and the 19th century experimental positivists (Stafford 2011). The whole

beauty of this research paradigm lies in embracing inferential statistics and related cause and

effect modeling to validate theories that explain complex concepts (Akter et al. 2011b). In this

context, the emergence of structural equation modeling (SEM) over the last three decades has

brought a new level of sophistication to quantitative modeling by its versatile applications to

address a variety of substantive and methodological issues (Hair et al. 2011). SEM, a second

generation multivariate technique, allows the simultaneous modeling of associations among

multiple independent and dependent variables (Chin 2010). Coupling the econometric

perspective of prediction and the psychometric perspective of construct validity, it enables the
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measurement of unobservable (latent) variables using observable measures (or manifest

variables, items or indicators) by explicitly modeling measurement error (Chin 1998a). It is

widely used for its inherent flexibility in testing a theoretical model with multiple predictors and

criterion variables against empirical data.

Component-based SEM, or PLS path modeling, can be traced back to the original development

by Herman Wold (1966) using least squares for principal components and canonical correlations.

The basic algorithm was refined in subsequent studies to discuss the theory and application of

PLS for path modeling (Wold 1975, 1980, 1982, 1985). Subsequent researchers have synthesized

and extended Wold’s work in social science and business research by highlighting the theoretical

and practical significance of this algorithm (Chin 1998b; Chin & Newsted 1999; Lohmöller

1989). PLS path modeling is based on an algorithm that, firstly, estimates the best weights of

each block of the measurement model and then estimates the path coefficients in the structural

model (Chin & Newsted 1999). Thus, the latent variable component scores or weight estimates

depend on how well the measurement model and structural model are specified. Overall, PLS is

a causal modeling approach that maximizes the explained variance of endogenous constructs.

Philosophically, component-based SEM is predicated on positivist epistemological belief which

extends knowledge by testing theories empirically (Orlikowski & Barudi 1991; Urbach &

Ahlemann 2010). Assuming an a priori fixed relationship within phenomena, this philosophy
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identifies and tests the causal chain through hypothetico-deductive logic and analysis (Urbach &

Ahlemann 2010). Component-based SEM or PLS path modeling is suitable for this study as its

objective is to develop and test a theoretical model through explaining and prediction (Chin

2010; Hair et al. 2011). In addition, PLS can effectively handle a small sample size, a construct

with fewer items and increased model complexity (Chin 1998a; Chin 1998b). Overall, PLS

provides component-based loading and structural paths similar to covariance-based SEM without

requiring distributional assumptions (Fornell & Bookstein 1982). Because of these flexible

assumptions about the data, PLS path modeling provides robust estimations for a large, complex,

hierarchical model.

In SEM, the dominant paradigm is the covariance-based approach which uses the maximum

likelihood (ML) function to minimize the difference between the sample covariances and those

predicted by the research model. As such, the resultant covariance matrix is assumed to be based

on sufficient interdependent observations based on multinormal distribution. Although

covariance-based SEM (CBSEM) is the dominant approach in such modeling, it involves various

constraints regarding the distributional properties (multivariate normality), measurement level,

sample size, model complexity, identification and factor indeterminacy (Chin, 1998b, 2010;

Fornell & Bookstein 1982; Hair et al. 2011; Hulland 2010). In the case of a large hierarchical

model, CBSEM typically results in positively-biased model fit indices as the degrees of freedom

increase with the increasing number of indicators and latent variables (Akter et al. 2011b; Chin

& Newsted 1999; Mulaik et al. 1989). Most CBSEM studies seem to focus on a simple

theoretical framework which restricts the development of complex modeling in multivariate
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analysis (Chin et al. 2008). As such, this study adopts component-based SEM or PLS path

modeling to estimate the complex, hierarchical service quality model.

The idea of complex modeling is deeply rooted in the objective and requirements of research

philosophies. Based on the concept of verisimilitude (i.e., trust likeness or nearness to the truth),

Meehl (1990, p. 14) stated that models always suffer imperfection in capturing reality which

necessitates their reliance on two principles, that is, incompleteness and falseness. Whereas

‘incompleteness’ refers to the capacity to capture complex reality, ‘falseness’ represents how

well the contradictions between the model and the real world are matched. Although these two

principles are critical to approximate reality, “[m]ost SEM studies seem to focus on the falsity of

a model as opposed to its completeness. In part because of algorithmic constraints, few SEM

models are very complex (i.e., have a large number of latent variables). Emphasis on model fit

tends to restrict researchers to testing relatively elementary models representing either a

simplistic theory or a narrow slice of a more complex theoretical domain” (Chin et al. 2008,

p. 294). The philosophy of verisimilitude urges scholars to recognize that “scientific theories are

never impeccably veridical in all aspects” (Rozeboom 2005, p. 1335) and thus, practical theory

adjudication should not ask whether a research model is true but how it is true and to what extent

it is true. In order to explore that degree of truth, PLS path modeling is clearly in an

advantageous position due to its soft modeling assumptions which enable this technique to

adequately capture the complex reality (Akter et al. 2011b).
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In exploring CBSEM, Shah and Goldstein (2006) found an average of 4.4 latent variables and a

mean of 14 indicators per model in a review of 93 articles. This again reflects that maximum

likelihood (ML) is unable to model a large number of latent variables and indicators with a small

sample size (Jöreskog & Yang 1996; Kelava et al. 2008; Klein & Moosbrugger 2000;

Moosbrugger et al. 2009). In a comparative study between PLS and ML, Vilares et al. (2010,

p. 302) confirmed that “ML estimators were much more sensitive to the various potential

deficiencies in data and in the model specification. When asymmetric data is used and especially

formative block is used, the quality of the estimates decreases drastically”. Although some

researchers (e.g., Marsh et al. 2004) used a small sample size under a ML estimate; they

restricted their models by at least three indicators per construct to ensure the desired model fit.

Criticizing such constraints, MacCallum (2003) stated that it is difficult to capture the

complexity of the empirical phenomena with a small number of common factors. This was also

echoed in Blalock’s (1979, p. 881) statement that “reality is sufficiently complex that we will

need theories that contain upward of fifty variables if we wish to disentangle the effects of

numerous exogenous and endogeneous variables on the diversity of dependent variables that

interest us”. The author further added that there is a natural imbalance between generalizability

and parsimony in developing models so ‘parsimony’ could be sacrificed in building complex

models to describe more diverse settings and populations. Thus, in pursuit of capturing reality

adequately, complex models should be developed and validated (Chin 2010).

This study defines a complex model as a larger model with many latent variables and indicators,

such as, a model with 10 or more constructs and 50 or more items (Chin 2010). Thus, according

to this definition, the research model of the study is a complex model as it contains 16 constructs
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(i.e., 9 first-order + 3 second-order + 1 third-order + 3 outcome constructs) and more than 50

items. In this particular case, using CBSEM causes difficulties in handling such larger models

“due to the algorithmic nature requiring inverting of matrices” (Chin 2010, p. 661). As such, PLS

is the suggested technique to estimate a large complex model because it can remove the

uncertainty of improper solutions. In addition, in complex modeling, PLS provides robust

solutions using its flexible assumptions in any complex setting (exploratory or confirmatory).

According to Lohmoller (1989, p. 64), “[i]t is not the concepts nor the models nor the estimation

techniques which are ‘soft’, only the distributional assumptions”. Thus, scholars (e.g., Fornell &

Bookstein 1982; Hulland 1999) suggest that PLS path modeling is more suitable for real-world

applications and more advantageous to employ in a complex setting (see Table 7.1).

Table 7.1 Advantages of component-based SEM in complex modeling

Criterion Component-based SEM (PLS) Covariance-based SEM
(CBSEM)

Objective

Approach

Assumptions

Parameter estimates

Number of latent
variables

Latent variable scores

Minimum sample size

Prediction oriented

Variance-based

Nonparametric

Consistent at large

Any numbers

Explicitly estimated

20-100

Parameter oriented

Covariance-based

Parametric

Consistent

Limited numbers (max. 8)

Indeterminate

200-800

Model complexity High complexity Low complexity

Sources: Adapted from Akter et al. (2011b) & Chin & Newsted (1998)
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Applications and research on complex hierarchical modeling using component-based SEM are at

the early stage of development and are still limited (Wetzels et al. 2009; Chin 2010).

Hierarchical constructs are simply defined as constructs with more than one dimension (Edwards

2001; Jarvis et al. 2003; Law et al. 1998; Law & Wong 1999; MacKenzie et al. 2005; Netemeyer

et al. 2003; Petter et al. 2007). PLS path modeling allows for estimating the hierarchical model in

order to achieve more theoretical parsimony and less model complexity (Edwards 2001; Law et

al. 1998; MacKenzie et al. 2005, Wetzels et al. 2009). For instance, using PLS path modeling,

Chin and Gopal (1995) developed the second-order hierarchical-reflective model, what they

specified as the “molecular model”, in which belief towards group support systems (GSS)

adoption is framed as a latent variable with reflective constructs. In a similar vein, Wetzels et al.

(2009) recently developed a fourth-order hierarchical-reflective model in online experiential

value to predict e-loyalty. Akter et al. (2010a, 2011a) developed a third-order service quality

model and a second-order trustworthiness model for mHealth services.

Hierarchical modeling can be done in two different ways based on the relationship between

latent variables and manifest variables, that is, hierarchical-reflective modeling and hierarchical-

formative modeling. In the reflective model, the latent variables affect the manifest variables

( MVsLVs  ) whereas in the formative one, the manifest variables affect the latent variables

( LVsMVs ). The reflective construct is generally viewed as giving rise to its indicators

(Fornell & Bookstein 1982) but the formative construct views its indicators as defining

characteristics (Rossiter 2002). Thus, the proposed service quality model is a hierarchical-

reflective model.
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The extant literature identifies the hierarchical-reflective model as a molecular model (Chin &

Gopal 1995), superordinate construct model (Edwards 2001), principal factor model (Jarvis et

al. 2003), latent model (Law et al. 1999), common latent construct model (Mackenzie et al. 2005)

or the factor model (Wetzels et al. 2009). The hierarchical-formative model is known as a molar

model (Chin & Gopal 1995), aggregate construct (Edwards 2001), composite latent variable

model (Jarvis et al. 2005), aggregate model (Law et al. 1998) and a composite latent construct

model (MacKenzie et al. 2005) (see Table 7.2).

Table 7.2 Hierarchical-reflective and hierarchical-formative models

Studies Hierarchical-Reflective Model Hierarchical-Formative Model

Chin & Gopal (1995)

Edwards (2001)

Jarvis et al. (2003)

Law et al. (1998)

Mackenzie et al. (2005)

Wetzels et al. (2009)

Molecular model

Superordinate construct model

Principal factor model

Latent model

Common latent construct

Factor model

Molar model

Aggregate construct model

Composite latent variable model

Aggregate model

Composite latent construct
model
The composite model

Recent studies suggest that the research objectives and theoretical expectations influence

specification of the construct as either reflective or formative (e.g., Mackenzie et al. 2011). Thus,

the same construct can be conceptualized as both formative and reflective to serve the purpose of

two separate studies (Borsboom 2005). Scholars therefore suggest relying on the objectives of

the study and conceptual soundness to determine the relationship between constructs and their

indicators (Bagozzi 2011). Therefore, based on the nature of causality in the conceptual model
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and the logic of model specification, this study identifies mHealth service quality as a third-

order, hierarchical-reflective model with three primary dimensions and nine subdimensions.

As discussed earlier, this study focuses on a higher-order reflective model which consists of

constructs involving more than one dimension, and indicators are manifestations of the construct

(Edwards 2001; Jarvis et al. 2003; Law and Wong 1999; Law et al. 1998; MacKenzie et al. 2005;

Netemeyer et al. 2003; Petter et al. 2007; Wetzels et al. 2009). Particularly in this case, PLS can

be used to avert the limitations of covariance-based SEM with regard to distributional properties,

measurement level, sample size, model complexity, identification and factor indeterminacy

(Chin 1998; Fornell & Bookstein 1982; Wetzels et al. 2009). In addition, it is suitable for this

study because it can give more accurate estimates of mediating and moderating effects by

accounting for the measurement error that attenuates the estimated relationships and improves

the validation of theories (Chin et al. 2003; Helm et al. 2010; Henseler & Fassott 2010). Also,

PLS works better when the objective is ‘prediction’, the model is relatively complex and the

phenomenon under study is new or changing (Chin & Newsted 1999).

Overall, PLS ensures robust solutions in estimating complex hierarchical models (Chin 2010).

For instance, Chin and Gopal (1995) developed a GSS adoption model which linked reflective

belief dimensions (e.g., relative advantage, ease of use, compatibility and enjoyment) with

intention to adopt and explained 73.7% of overall variance. In Wetzel et al.’s (2009) study, the

fourth-order experiential value construct is composed of two third-order dimensions, three

second-order dimensions and seven first-order dimensions. The experiential value is identified as

a reliable and valid construct (CR = 0.85, AVE = 0.74) which explains 57% of attitudinal loyalty
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and 42% of behavioral loyalty. In Akter et al.’s (2010) study, the third-order reflective, service

quality construct is composed of three primary dimensions and nine subdimensions. The third-

order model is identified as a reliable and valid construct (CR = 0.96, AVE = 0.51) which

explains 60% variance of satisfaction, 62% variance of quality of life and 63% variance of

intention to continue using. In a recent study, Akter et al. (2011a) developed another second-

order reflective model for trustworthiness which consists of four primary constructs, that is,

ability, benevolence, integrity and predictability. The second-order trustworthiness construct

proves its construct validity (CR = 0.96, AVE = 62) and explains 70% of consumer trust

variance and 66% of continuance intentions variance. A summary of studies on hierarchical

modeling using PLS is depicted in Table 7.3.

Table 7.3 Component-based SEM for hierarchical modeling

Studies Domain Nature of the Higher-order Model

Chin & Gopal (1995) Group support systems
(GSS) adoption.

Second-order molar (reflective) and
molecular (formative) modeling of GSS
adoption.

Wetzels et al. (2009) Online CD and book
retailers.

Fourth-order reflective model of online
experiential value.

Akter et al. (2010a) mHealth service quality Third-order reflective service quality
model.

Akter et al. (2011a) mHealth trustworthiness Second-order reflective trustworthiness
model.
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This study estimated the third-order, hierarchical-reflective service quality construct model by

using all the manifest variables of the underlying second-order (i.e., platform quality, interaction

quality and outcome quality) and third-order dimensions (i.e., systems reliability, systems

availability, systems efficiency, systems privacy, responsiveness, assurance, empathy, functional

benefit and emotional benefit) (see Table 7.4).

For estimating this hierarchical construct model, this study repeatedly used the manifest

variables. For example, the second-order platform quality construct consists of four first-order

latent variables (i.e., systems reliability, systems availability, systems efficiency and systems

privacy) which contains 10 manifest variables altogether (see Figure 7.2), thus the platform

quality construct was measured using all 10 manifest variables of the underlying first-order

dimensions. Under this technique, the manifest variables were used repeatedly, initially for first-

order latent variables (i.e., systems reliability, systems availability, systems efficiency and

systems privacy) to create primary loadings and then for the second-order latent variable (i.e.,

platform quality) to create secondary loadings (see Figure 7.3). This approach was then

replicated over other dimensions (i.e., interaction quality and outcome quality) and extended to

estimate the third-order service quality construct which consists of three second-order

dimensions (i.e., platform quality, interaction quality and outcome quality) and nine first-order

dimensions (systems reliability, systems availability, systems efficiency, systems privacy,

responsiveness, assurance, empathy, functional benefit and emotional benefit), representing

25 manifest variables (see Figure 7.4).
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Overall, the manifest variables in this model were used three times, that is, to estimate the first-

order latent variables, second-order latent variables and the third-order latent variable (see

Table 7.4). Since PLS path modeling produces ‘determinate latent variable scores’, thus the

factor scores of lower-order variables were used for higher-order factors (Chin 1998; Tenenhaus

et al. 2005; Wetzels et al. 2009). Furthermore, there is no restriction on the residual covariance

structure in terms of the measurement error terms and disturbance terms in PLS path analysis

which helps to identify a model (Chin & Newsted 1999; Fornell & Bookstein 1982).

Therefore, PLS path modeling was used in this study to estimate the parameters of the outer

model (or measurement model) through the repeated use of manifest variables (Guinot et al.

2001; Lohmoller 1989; Noonan and Wold 1983; Tenenhaus et al. 2005; Wold 1982). Using this

approach, this study created the third-order service quality construct that represents all the

manifest variables of the underlying second-order and first-order latent variables. Since the study

specifies the research model as a hierarchical-reflective model, thus all the first-order and

second-order latent variables are assumed to be correlated (Bollen 1989; Guinot et al. 2001;

Hunter & Gerbing 1982; Marsh & Hocevar 1985; Rindskopf & Rose 1988) which can be

specified by the following equations (Table 7.5).

Table 7.5 outlines the equation for estimating the hierarchical-reflective, service quality model in

mHealth. For instance, the equation for the first-order model specifies first-order latent variable (

jη ), its indicators ( iy ), loadings (Λ y ) and an error term ( iε ). The equation of the second-order

model specifies the first-order factors ( jη ) in terms of the second-order latent variables ( kξ )

and error ( jζ ) for the first-order factor and second-order latent variable loadings ( ). For
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estimating the third-order service quality model, the equation is extended, where the term β
jη

refers to the higher-order factors (i.e., first-order and second-order latent variables) and 
kξ

refers to the highest-order latent variable (i.e., third-order latent variable).

Table 7.5 Estimation of a third-order reflective service quality model using PLS

First-order model Second-order model Third-order model

(Extension of second-order model)

iy Λ y . ij εη 

iy = manifest variables (e.g.,

items of system reliability)

Λ y = loadings of first-order

latent variable

jη = first-order latent variable

(e.g., system reliability)

iε = measurement error

jη . jk ζξ 

jη = first-order factors (e.g.,

system reliability)

 = loadings of second-

order latent variable

kξ = second-order latent

variable (e.g., platform

quality)

jζ = error of first-order

factors

βη j . jη +  . jk ζξ 

β
jη = second-order latent

variables (e.g., platform quality,

interaction quality and outcome

quality) except the highest-order


kξ = third-order latent variable

(e.g., service quality)

jζ = error of second-order factors



E s t i m a t i n g A H i e r a r c h i c a l  M o d e l  U s i n g  P L S | 219

Although PLS has established its prominence for estimating a complex hierarchical model, the

study applied power analysis, predictive relevance and the GoF index to establish further rigor in

empirical findings (see Chapter 8: Results and Analysis).

The study argues that power analysis (1-β) is necessary because “the stability of the estimates

can be affected contingent on the sample size” (Chin 1998a, p. 305). In this regard, Dijkstra

(1983) and Schneeweiss (1993) discussed the magnitude of standard errors for PLS-based

complex models resulting from not using enough observations (consistency) and indicators for

each latent variable (consistency at large). Secondly, the study argues that predictive relevance

(Q2) is critical to assess the predictive validity of a complex model (Chin 1998a; Fornell & Cha

1993; Geisser 1975; Geisser & Eddy 1979; Stone 1974). It refers to “a synthesis of cross

validation and function fitting with the perspective that the prediction of observables is of much

greater relevance than the estimation of what are often artificial construct – parameters” (cf. Chin

2010, p. 679; Geisser 1975, p. 320). Finally, the study argues that the Goodness of Fit (GoF)

index is crucial to assess the global validity of a PLS-based complex model (Tenenhaus et al.

2005). It is defined as the geometric mean of the average communality and average R2 for all

endogenous constructs. Overall, the importance of these techniques has been evidenced in

numerous studies; however, there is a paucity of research in the IS domain. Therefore, the study

discusses the power analysis, predictive relevance and GoF index in detail in the following

sections to establish further rigor in its model validation.
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Power (1-β) is defined as “the probability of rejecting H0, when H1 is true” (Larsen & Marx

1981). In other words, power is the probability of obtaining a statistically significant result (H1),

that is, successfully rejecting the H0 (Cohen 1988). In positivist-quantitative IS research, the

importance of power analysis lies in establishing the facts under study by successfully rejecting

H0, accepting H1 and making decisions on IT artifacts. However, power is less understood and

less explored in the IS domain (Baroudi & Orlikowski 1989; Goodhue et al. 2007; Sawyer &

Ball 1981; Mazen et al.1987).

In developing and testing a complex model using PLS, this study applied power analysis to

validate the implications of sample sizes. Although it is generally assumed that “sample size is

less important in the overall model” (Falk & Miller 1992, p. 93), adequate sample size is

important to improve overall estimates and reduce standard errors (Hui & Wold 1982;

Marcoulides and Saunders 2006). Specifically, if small sample sizes (N = 20) were used in large

complex models, they would not detect low-valued structural path coefficients (β = 0.20) until

large sample sizes (N > 150) were used (Chin & Newsted 1999, p. 333). Besides, in the case of

moderately non-normal data, “a markedly larger sample size is needed despite the inclusion of

highly reliable indicators in the model” (Marcoulides & Saunders 2006, p. vi). These findings are

consistent with Joreskog and Wold’s observations (1982, p. 266) which highlight that, “PLS

estimates are asymptotically correct in the joint sense of consistency (large number of cases) and

consistency at large (large number of indicators for each latent variable)." Thus, to confirm

adequacy in the sample, the study estimated power in PLS-based estimates in order to ensure

rigor in complex modeling.
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The power dynamics depend on three parameters: the significance level (α) of the test, the

sample size (N) of the study and the effect size (ES) of the population (Cohen 1988). In order to

assess the adequacy of sample size of large complex models, the power analysis should be

conducted on the portion of the model with the largest number of predictors (Chin & Newsted

1999). Although early researchers used to rely on power charts (see, e.g., Scheffé 1959) and

power tables (e.g., Cohen 1988), now these are supplemented by PC-based efficient, precise, and

easy-to-use power analysis programs (Goldstein 1989) such as, G*Power 3.1.2 (Faul et al. 2009).

The general convention is that the power of a statistical test should be at least 0.80 (Cohen 1988,

p. 56). Thus, high power (> 0.80) indicates that there is high degree of probability of producing

significant results when the relationship is truly significant. Thus, by applying power analysis,

this study confirms its confidence in the hypothesized relationships in the research model (see

Chapter 8: Analysis and Results).

The present study applied the predictive sample reuse technique (Q2) to ensure predictive

relevance (Chin 2010; Fornell & Cha 1994; Geisser 1975; Stone 1974). Based on the

blindfolding procedure, Q2 evaluates the predictive validity of a large complex model using PLS.

While estimating parameters for a model under the blindfolding procedure, this technique omits

data for a given block of indicators and then predicts the omitted part based on the calculated

parameters. Thus, it shows how well the data collected empirically can be reconstructed with the

help of the model and the PLS parameters (Fornell & Cha 1994). The predictive measure for the

block is based on the following parameters:
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DD

D D

O
E

Q

12

where:

E = the sum of squares of prediction error

O = the sum of squares error using the mean for prediction

D = omission distance

Q2 is obtained using two different types of prediction techniques, that is, cross-validated

communality and cross-validated redundancy. The former is obtained by predicting data points

using a latent variable score, whereas the latter is obtained by predicting the questionable blocks

using the latent variables used for prediction. Q2 is generally estimated using an omission

distance of 5-10 under existing PLS software packages. The rule of thumb indicates that a cross-

validated redundancy of Q2 > 0 is regarded as a predictive model (Chin 2010). The study

estimates the cross-validated redundancy to estimate the predictive relevance of the hierarchical

mHealth service quality model in the next chapter.

The goodness of fit (GoF) index is defined as the geometric mean of the average communality

and average R2 for all endogenous constructs (Tenenhaus et al. 2005). The study estimated the

GoF index to determine the overall prediction power of the large complex model by accounting

for the performance of both measurement and structural parameters. According to Chin et al.

(2010, p. 680), “[t]he intent is to account for the PLS model performance at both the

measurement and the structural model with a focus on overall prediction performance of the

model”. Although the index is suitable for evaluating reflective indicators, it can, however, be
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applied for formative indicators knowing the fact that it would increase the productiveness of the

inner model at the cost of the outer model (Chin 2010). As such, the GoF index is applied for

both reflective and formative latent variables in a complex case as it provides a measure of

overall fit (Vinzi et al. 2010). This study suggests using this index for assessing the global

validity of a PLS-based complex model. As Tenenhaus et al. (2005) note (p. 173),  “[a]s a matter

of fact, differently from SEM-ML, PLS path modeling does not optimize any global scalar

function so that it naturally lacks an index that can provide the user with a global validation of

the model (as it is instead the case with 2χ and related measures in SEM-ML). The GoF

represents an operational solution to this problem as it may be meant as an index for validating

the PLS model globally”.

Table 7.6 GoF index and its criteria

GoF GoF criteria

GoF =
2

Rycommunalit 

Range of GoF value:

GoF = (0 < GoF < 1)

Communality = 0.50 (Fornel and Larcker 1981)

R2 effect: Small = 0.02, Medium = 0.13, Large = 0.26 (Cohen 1988)
Thus,

GoFsmall = 02.0*5.0 = 0.10
GoFmedium = 13.0*5.0 = 0.25
GoFlarge = 26.0*5.0 = 0.36

The GoF index is bounded between 0 and 1. Because of the descriptive nature of the GoF index,

there are no inference-based criteria to assess its statistical significance (Vinzi et al. 2010).

However, Wetzels et al. (2009) suggest using 0.50 as the cut-off value for communality (Fornel

and Larcker 1981) and different effect sizes of R2 (Cohen 1988) to determine GoFsmall (0.01),
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GoFmedium (0.25) and GoFlarge (0.36) (see Table 7.6). These may serve as baselines for validating

the PLS-based complex models globally. The study estimates the GoF index for the research

model in the next chapter.

The objective of this chapter was to show how component-based SEM (or PLS) can be used to

estimate the research model and establish rigor in the data analysis technique. Based on the

discussion, it is evident that component-based SEM can effectively handle all complexity to

provide robust solutions for a hierarchical-reflective model. The study demonstrated that PLS is

suitable for estimating the third-order, reflective mHealth service quality model as the primary

objective is prediction and the focus is on explaining the variance of a large number of variables

(Hulland et al. 2010). The study also discussed how to establish rigor in empirical findings using

power analysis, predictive relevance and the GoF index. Overall, the review in terms of

conceptual, empirical and methodological beliefs and assumptions suggests that PLS is best

suited for this study as the emphasis is on embracing verisimilitude/completeness (Meehl 1990),

capturing reality (Cudeck & Henley 2003) or reflecting the true parameters (Chin 2010). Based

on the above review in this chapter, this study discusses empirical findings in the next chapter

(Chapter 8: Analysis and Results). Thus, the chapter concludes that:

“There is nothing vague or fuzzy about soft modeling;

the technical argument is entirely rigorous”

Herman Wold (1982)



The objective of this chapter is to present empirical findings of the study. Specifically, the

chapter provides findings on the measurement model, structural model and extended model with

mediating effects, moderating effects and the effects of control variables. As discussed in

Chapter 5, this study applied component-based SEM, or PLS path modeling, for the confirmatory

study using 283 usable responses. The study applied PLS Graph 3.0 (Chin 2001) to estimate

parameters of the outer model and inner model with a path weighting scheme for the inside

approximation (Chin 1998a; Tenenhaus et al. 2005; Wetzels et al. 2009). Furthermore, the study

applied nonparametric bootstrapping on 283 cases (Chin 1998b; Efron & Tibshirani 1993) with

500 replications to obtain the standard errors of the estimates. In estimating the higher-order

latent variables, the study used the approach of repeated indicators (Lohmoller 1989; Wold 1982)

as discussed in the previous chapter. The study presents findings in terms of the first-order

measurement model, higher-order measurement model and structural model with results of

hypotheses testing.

8 Abridged versions of this chapter were published (& are under review) in the following journals:
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The chapter is designed as follows: Section 8.2 presents findings of the first-order measurement

model. Section 8.3 presents findings of the higher-order measurement model. Section 8.4

presents findings of the structural model with results of the hypotheses testing. Section 8.5

presents the results of hypotheses testing for the main effects model. Section 8.6 discusses the

roles of mediator and moderator in the research model. Section 8.7 discusses the roles of control

variables on the research model. Section 8.8 discusses the overall results of the hypotheses

testing. Section 8.9 evaluates the overall findings of the study in terms of power analysis,

predictive relevance and the GoF index to establish rigor in the model validation. Finally,

Section 8.10 provides the summary of the chapter.

The study conducted confirmatory factor analysis (CFA) to check the properties of the first-order

measurement model in terms of reliability, convergent validity and discriminant validity

(Table 8.1).

The first-order model consists of 12 constructs in the research model, that is, systems reliability,

systems availability, systems efficiency, systems privacy, responsiveness, assurance, empathy,

functional benefit, emotional benefit, satisfaction, continuance intentions and QOL. Initially, the

study calculated all the item loadings which exceeded the cut-off values of 0.7 and were

significant at p < 0.001 (Appendix 8.E). The higher average of item loadings (> 0.80) and a

narrower range of difference provide strong evidence that respective items have greater

convergence in measuring the underlying construct (Chin 2010).



A n a l y s i s a n d R e s u l t s | 227

The study also calculated average variance extracted (AVE) and composite reliability (CR) (Chin

1998a; Fornell & Larcker 1981) to confirm reliability of all the measurement scales. AVE

measures the amount of variance that a construct captures from its indicators relative to

measurement error, whereas CR is a measure of internal consistency (Chin 2010). Basically,

these two tests indicate the extent of association between a construct and its indicators. The study

shows that the CR and AVE of all scales are either equal to or exceed respectively 0.80 and 0.50

cut-off values (Fornell & Larcker 1981). Here, the lowest AVE is 0.707 for functional benefit

and the lowest CR is 0.881 for systems availability; however, all those values compellingly

exceed their threshold levels. Thus, the study confirmed that all the item loadings, CRs and

AVEs exceed their respective cut-off values and ensure adequate reliability and convergent

validity (Chin 1998a; Fornell & Larcker 1981). Although the AVEs of all the constructs are far

above the threshold level of 0.50, a few constructs (i.e., platform quality and service quality)

have just met this level which is owing to the hierarchical-reflective kind of modeling (Fassnacht

& Koese 2006; Wetzels et al. 2009). The AVEs of second-order platform quality is 0.50 and

third-order service quality is 0.51. These values reflect the reflective nature of the higher-order

model indicating high intercorrelations among manifest variables at the second-order and third-

order levels which is expected (Fassnacht & Koese 2006). In other words, since manifest

variables are used repeatedly in such modeling, the AVEs of reflective constructs are reduced at

a higher level due to strong correlations among the indicators (Chin 2010).
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Table 8.1 Psychometric properties for first-order constructs

Constructs Items Loadings CR AVE

Systems
Reliability

SR1. This service platform works smoothly.
SR2. This service platform performs reliably.
SR3. This service platform is dependable.

0.891
0.938
0.927

0. 942 0.844

Systems
Availability

SA1. This platform is always available.
SA2. I can receive medical service right away.

0.876
0.899

0. 881 0.788

Systems
Efficiency

SE1. It can be adapted to meet variety of needs.
SE2. It can flexibly adjust to new conditions.
SE3. It is versatile in addressing needs as they arise.

0.937
0.956
0.934

0.960 0.889

Systems
Privacy

SP1. It protects information about my personal problems.
SP2. It does not share my personal information with
others.

0.977
0.976

0. 976 0.954

Responsiveness RE1. Physicians of mHealth provide prompt service.
RE2. Physicians are never too busy to respond.
RE3. Physicians are willing to help me.

0.927
0.920
0.917

0.944 0.849

Assurance AS1.The behavior of physicians instills confidence.
AS2. I feel safe while consulting with physicians.
AS3. Physicians have the knowledge to answer my
questions.

0.899
0.903
0.841

0.913 0.777

Empathy EM1. Physicians give me personal attention.
EM2. Physicians give me individual care.
EM3. Physicians understand my specific needs.

0.942
0.946
0.880

0.945 0.852

Functional
Benefit

FB1. It serves my purpose very well.
FB2. Having service from mHealth has been worthwhile.
FB3. Overall this service is useful to me.

0.834
0.844
0.845

0.879 0.707

Emotional
Benefit

EB1. I feel hopeful as a result of having this service.
EB2. I feel encouraged as a result of having this service.
EB3. I feel confident using this service.

0.961
0.952
0.945

0.967 0.907

Service
Satisfaction
(SAT)

SAT1. I am satisfied with my use of mHealth service.
SAT2. I am contented with my use of mHealth service.
SAT3. I am pleased with my use of mHealth service.
SAT4. I am delighted with my use of mHealth service.

0.950
0.953
0.951
0.942

0.973 0.901

Intention to
continue using
(ICU)

ICU1. I intend to continue using mHealth to get medical
information services.
ICU2. My intention is to continue using this service rather
than use any alternative means (e.g., going to GP).
ICU3. I will not discontinue my use of this service.

0.944

0.929

0.972

0.964 0.900

Quality of life
(QOL) in health

QOL1. mHealth enabled me to improve my overall health.
QOL2. In most ways, my life has come closer to my ideal
since I started using this service.
QOL3. I have been more satisfied with my health life,
thanks to this service.
QOL4. So far, this service has helped me to achieve the
level of health I most want in life.

0.905

0.905

0.881

0.916

0.946 0.813
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In Table 8.2, the study calculated the square root of the AVEs in the diagonals of the correlation

matrix. These values exceed the intercorrelations of the construct with the other constructs in the

first-order model and confirm discriminant validity (Chin 1998b, 2010; Fornell & Larcker 1981).

This test indicates that the constructs do not share the same type of items and they are

conceptually distinct from each other (Chin 2010). In other words, each construct and its

measures in the research model do a great job in discriminating themselves from other constructs

and their corresponding measures. The study gains further confidence on discriminant validity by

examining the cross-loadings, which indicate that items are more strongly related to their own

construct than other constructs (see Appendix 8.H, pp. 356-357). In other words, each item loads

more on its own construct than other constructs and, therefore, all constructs share a substantial

amount of variance with their own items (Chin 1998b; Fornell & Bookstein 1982). In all cases,

the item’s relationship to its own construct has shared variance of more than 64% (i.e., 0.8 *0.8),

which is substantial in magnitude in comparison with other constructs (Chin 2010).

Overall, the measurement model was considered satisfactory with the evidence of adequate

reliability (AVE > 0.50, CR > 0.80) and convergent validity (loadings > 0.80) in Table 8.1 and

discriminant validity ( AVE > correlations) in Table 8.2. The first-order measurement model

was thus confirmed satisfactory and was employed for testing the higher-order measurement

model and the structural model in the next sections.
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At this stage, the study estimated measurement properties of higher-order constructs, that is, the

third-order service quality construct and second-order platform quality, interaction quality and

outcome quality constructs following the procedures described in the preceding chapter (see

Tables 7.3 and 7.4). The third-order mHealth service quality construct consists of 25 items (10 +

9 + 6) in which 10 items (3+2+3+2) reflect platform quality, 9 items (3+3+3) reflect interaction

quality and 6 items (3+3) reflect outcome quality (see Table 7.3). The study confirmed that the

loadings of the first-order latent variables on the second-order factors (platform quality,

interaction quality and outcome quality) are either equal to or exceed 0.70 (see Appendix 8.F).

Similarly, the loadings of the second-order latent variables on the third-order service quality

construct are either equal to or exceed 0.70 (see Appendix 8.G). Overall, the results confirmed

that all these loadings are significant at p < 0.001. The results also ensured that the CRs and

AVEs of the second-order and third-order model are either equal to or greater than 0.80 and 0.50

respectively, which provides evidence of reliable and valid higher-order measures (see

Table 8.3).

In Figure 8.1, the degree of explained variance of the third-order mHealth service quality

construct was reflected in its second order components, that is, platform quality (77%),

interaction quality (89%), and outcome quality (87%). Accordingly, variance of the second-order

constructs was reflected in its corresponding first-order components. For example, the degree of

explained variance of platform quality was reflected in systems reliability (60%), systems

availability (46%), systems efficiency (71%) and systems privacy (41%). Similarly, interaction

quality was reflected in responsiveness (73%), assurance (78%) and empathy (83%). And finally,
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Table 8.3 Reliability of higher-
order constructs

Model Construct CR AVE

Third-
order

Service
quality

0.96 0.51

Second-
order

Platform
quality

Interaction
quality

Outcome
quality

0.91

0.94

0.92

0.50

0.65

0.72
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The overall variance explained by the model in terms of R2 was 0.609 for satisfaction, 0.622 for

QOL and 0.629 for ICU, which were significantly large ( 2f > 0.35) according to the effect sizes

defined for R2 by Cohen (1988). These results confirmed the impact of service quality on

satisfaction, ICU and QOL, thereby ensuring nomological validity of the overall research model.

Furthermore, this study applied Stone-Geisser's Q2 to test predictive validity (Akter et al. 2011b).

Using the cross-validated redundancy approach, this study obtained Q2 of 0.549 for satisfaction,

0.500 for QOL and 0.546 for ICU (see Figure 8.2) which demonstrate predictive validity of the

hierarchical mHealth service quality construct (SQ) model (Chin 2010).

Table 8.4 Results of structural model

Structural Model Path
coefficients

Standard
error

t statistic

Service quality                                 Satisfaction
Service quality                                 Intention to continue using
Service quality Quality of life

Satisfaction                                      Intention to continue using
Satisfaction                                      Quality of life
Quality of life                                   Intention to continue using

0.780
0.206
0.409

0.294
0.427
0.365

0.0356
0.0671
0.0580

0.0646
0.0594
0.0689

21.9101
3.0700
7.0517

4.5510
7.1885
5.2975

The six hypotheses formulated on the research model were tested simultaneously using

component-based SEM, or PLS path modeling. In the research model, the path significance of

hypothesized associations (beta coefficients) and variance (R2) explained by each path were

examined. The results confirmed the strong, significant impact of mHealth service quality on
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satisfaction, intention to continue using and quality of life, thus supporting all the hypotheses.

The study synthesizes all these findings in Table 8.5.

Table 8.5 Results of hypotheses testing (main effects model)

Hypotheses Associations Results

H1 Service quality to satisfaction Supported at p < 0.001**

H2 Service quality to ICU Supported at p < 0.01**

H3 Satisfaction to ICU Supported at p < 0.001*

H4 Service quality to QOL Supported at p < 0.001**

H5 Satisfaction to QOL Supported at p < 0.001**

H6 QOL to ICU Supported at p < 0.001**

p < 0.01(t = 2.326)*, p < 0.001 (t = 3.090)**

H1: Service quality has a significant positive impact on service satisfaction in the mHealth
environment.

The association between the higher-order service quality construct and satisfaction (β = 0.780)

was significant at p < 0.001, which explains 61% of satisfaction variance (see Tables 8.4 and

8.5). Thus, service quality was confirmed as a significant predictor of satisfaction in the context

of mHealth services in developing countries.

H2: Service quality has a significant positive impact on the intention to continue using mHealth
services.

The association between the higher-order service quality construct and ICU (β = 0.206) was

significant at p < 0.01. Thus, service quality was confirmed as a significant predictor of intention

to continue using in the context of mHealth services in developing countries (see Tables 8.4 and

8.5).
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H3: Service satisfaction has a significant positive impact on the intention to continue using mHealth
services.

The association between satisfaction and ICU (β = 0.294) was significant at p < 0.001. Thus,

satisfaction was confirmed as a significant predictor of ICU in the context of mHealth services in

developing countries (see Tables 8.4 and 8.5).

H4: Service quality has a significant positive impact on the quality of health life perception.

The association between higher-order service quality and QOL (β = 0.409) was significant at p <

0.001. Thus, service quality was confirmed as a significant predictor of QOL in the context of

mHealth services in developing countries (see Tables 8.4 and 8.5).

H5: Service satisfaction has a significant positive impact on the quality of health life perception.

The association between satisfaction and QOL (β = 0.427) was significant at p < 0.001. QOL

was predicted both by satisfaction and service quality which jointly explained 62.20% of overall

variance. Thus, satisfaction and service quality were confirmed as strong predictors of QOL in

the context of mHealth services in developing countries (see Tables 8.4 and 8.5).

H6: Quality of health life perception has a significant positive impact on intention to continue using
mHealth services.

The association between QOL and ICU (β = 0.365) was significant at p < 0.001. ICU was

predicted jointly by service quality, satisfaction and QOL which explained 62.90% of overall

variance. Thus QOL, in addition to service quality and satisfaction, were confirmed as strong

predictors of ICU in the context of mHealth services in developing countries (see Tables 8.4 and

8.5).
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analysis (Baron & Kenny 1986) in the main effects model (Figure 8.2) as follows: firstly, the

predictor (SQ) influenced the mediator (satisfaction); secondly, the mediator (satisfaction)

influenced the criterion variables (ICU and QOL); and finally, the predictor (SQ) influenced the

criterion variables in the absence of the mediator’s influence. To establish the mediating effect of

satisfaction, the indirect effect of a × b has to be significant for the SQ-ICU link and a × d has to

be significant for the SQ-QOL link (see Figure 8.3) (Iacobucci 2008). If the z-value exceeds 1.96

(p < 0.05), the study can accept H7.1 and H7.2, because the results indicate that overall service

quality has an indirect impact on both ICU and QOL through satisfaction (Sobel 1982). The

study estimated the z value as follows (see Figure 8.3):

222222 ++ baba sssasb
ba






222222 ++ dada sssasd
da






The z value for the SQ-ICU link is 4.442 and for the SQ-QOL link is 6.822 which supports the

mediating effects of satisfaction (see Appendix 8.B). These findings support H7.1 and H7.2

which imply that service quality has an indirect impact on ICU and QOL through satisfaction. To

estimate the size of the indirect effect, this study uses the VAF (variance accounted for) value

which represents the ratio of the indirect effect to the total effect. The results indicate that

indirect effects (or satisfaction) explain about 53% of the total effect of SQ on ICU and about

45% of the total effect of SQ on QOL.

VAF SQ-ICU Link =
c+ba

ba

 526.0

0.206+294.0780.0
294.0780.0







VAF SQ-QOL Link =
c+da

da

 450.0

0.409+427.0780.0
427.0780.0







ZSQ-ICU Link

ZSQ-QOL Link
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In Figure 8.4, this study presents the moderation analysis applying the PLS product-indicator

approach (Chin et al. 2003; Helm et al. 2010; Henseler & Fassott 2010) to detect the moderating

effect of service quality on the relationship between satisfaction-ICU and satisfaction-QOL. To

test the moderating effects, firstly, this study multiplied satisfaction (predictor) and service

quality (moderator) to create an interaction construct that predicts both ICU and QOL

respectively. In this study, satisfaction is a simple latent construct representing four items,

service quality is a third-order construct representing 25 items, thus, the interaction construct

represents 100 (4 × 25) items. Secondly, this study estimated the influence of the predictor

(satisfaction) on the criterion variables (ICU and QOL), the direct effect of the moderator (SQ)

on the criterion variables and the influence of the interaction variable (satisfaction × service

quality) on the criterion variables (see Figure 8.4). At this stage, the study can confirm the

significance of the moderator (service quality) if the interaction effects (path p and q) are

meaningful, independent of the size of the other path coefficients (Chin et al. 2003). In

Figure 8.4, this study estimated the standardized path coefficients of 0.023 (p) and 0.062 (q) to

predict the impact of the interaction construct on both ICU and QOL. The results confirmed that

these interaction effects are not significant at p < 0.05 (see Appendix 8.C). The sizes of the

interaction effects are as follows:

2

22
2

1 i

mi
ICU

R
RR

f



 = 000.0
629.01

629.0629.0





2

22
2

1 i

mi
QOL

R
RR

f



 = 005.0
624.01

622.0624.0





(Here, i = interaction model, m = main effects model)
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The results showed that the sizes of the interaction effects were small ( 2f < 0.02) (Cohen 1988)

and the resulting beta changes (p = 0.023, q = 0.062) were insignificant (p < 0.05) (Chin et al.

2003). As such, the study confirmed that service quality did not have any moderating impact on

the relationship between satisfaction-ICU and satisfaction-QOL. Thus, the study failed to accept

H8.1 and H8.2 (see Figure 8.4). The implications of these findings are discussed in the next

chapter (Chapter 9).

In this section, the study models the impact of control variables (i.e, demographic and situational

characteristics) on the ultimate outcome construct (i.e., ICU). Thus, the study presents the results

of control hypotheses (H9.1 and H9.2) in an enquiry modeling the effects of phenomenological

variables on the ultimate outcome construct in the context of mHealth in developing countries.

Overall, the results confirmed that demographic factors have no impact on ICU, while situational

factors have a strong significant impact on ICU (see Figure 8.5).

Since all the control variables are formative in nature, the study examined factor weights, instead

of factor loadings, which represent the contribution of each indicator to the respective construct

(Chin 2010). As shown in Table 8.6, among the demographic factors, age and income

significantly contributed to the construct as they are significant at p < 0.05 (Chin 1998).

Similarly, among the situational factors, social influence and cost significantly contributed to the
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corresponding construct as they are significant at p < 0.01 (see Appendix 8.D). Thus,

demographic factors finally included age and income, and situational factors finally incorporated

social influence and cost to examine their overall impact on continuance intentions.

Table 8.6 Measurement model of control variables

Control
Variables

Formative Items Weights t-value VIF

Demographic
Factors

DF1: Age

DF2: Gender

DF3: Income

0.324

0.072

0.319

1.823**

0.871*

0.165**

1.084

1.268

1.342

Situational
Factors

SF1. People around you influenced to use this
service?

(1. Yes      2. No)

SF2. What is your opinion about the cost of this
service?

(1. High    2. Medium      3. Low)

SF3. Experience of using this service

(1. One    2. Two   3. Three   4. More than 3 times)

0.428

0.902

0.154

3.142**

14.510**

0.675*

1.036

1.045

1.023

** significant * not significant

The study also conducted a collinearity test on the index and the results provided evidence of

minimum collinearity among the formative items as the variance inflation factor (VIF) of all

items ranged between 1.023 and 1.342, far below the common cut-off threshold of 5 to 10. Thus,

the measurement properties of both demographic and situational factors were considered
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This study applied PLS path modeling, or component-based SEM, in estimating the hierarchical

research model with mediating and moderating effects. Although PLS path modeling

successfully validated the research model, to establish further rigor in such modeling, this study

investigated the implications of power analysis, predictive relevance and the GoF index. As

discussed in the previous chapter, power analysis is essential to establish conjectures, predictive

relevance is vital to measure how well observed values are reproduced by the model and finally,

the GoF index is crucial for assessing the global validity of the research model (Akter et al.

2011b).

The study conducted power analysis (1-β) to validate the empirical findings of the study. The

power test is generally defined as the probability of rejecting a false null hypothesis (H0), that is,

the probability of obtaining a valid result (Cohen 1988). Therefore, power (1 - β) refers to the

probability of successfully rejecting a null hypothesis (Barudi & Orlikowski 1989; Cohen 1992).

The study used G*Power 3.1.3 (Faul et al. 2009) to conduct the power test (post hoc) to estimate

the validity of statistical parameters. As a convention for behavioral research, a value of 0.80 is

used for power (Baroudi & Orlikowski 1989; Cohen 1988, 1992). The study estimated power of

0.99 for the base model with the sample size of 283 (N), 0.05 significance level (α) and 0.10

effect size (ES) (see Appendix 8.I). The size of estimated power (0.99) compellingly exceeds the

cut-off value of 0.80 (Barudi & Orlikowski 1989; Cohen 1992). Thus, high power (> 0.80)

confirms that the study produces significant results and the associations are truly significant. In
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other words, these results prove that the study has adequate confidence on the hypothesized

relationships in the research model.

Although the magnitude of R2 is widely used as a criterion to assess the predictive validity of the

PLS model, this study applied the predictive sample reuse technique (or Q2) for the same purpose

(Chin 2010; Chin 1998a; Fornell & Cha 1993; Geisser 1975; Stone 1974). This technique shows

how well the data collected empirically can be reconstructed with the help of the model and the

PLS parameters (Fornell & Cha 1994). Using the blindfolding procedure with the omission

distance of 7, the study obtained a cross-validated redundancy Q2 of 0.502 for service quality

(SQ), 0.549 for satisfaction (SAT), 0.500 for quality of life (QOL) and 0.546 for continuance

intentions (ICU) (see Appendix 8.J). All these values of Q2 are greater than zero (Q2 > 0), which

is indicative of a highly predictive model (Chin 2010).

The study finally estimated the GOF index (
2

RVEA  ) for the research model, which is

defined as the geometric mean of the average communality and average R2 for all endogenous

constructs. This index is suggested by Tenenhaus et al. (2005) for assessing the global validity of

a PLS-based complex model. Following the guidelines of Wetzels et al. (2009), the study

estimated the GoF value to ensure global validation of the research model. The study obtained a

GoF value of 0.760 for the research model (see Appendix 8.K) which exceeds the cut-off value

of 0.36 for large effect sizes of R2 (Cohen 1988). As a result, the study concludes that the



A n a l y s i s a n d R e s u l t s | 246

research model has a better prediction power in comparison with the baseline values (GoFsmall =

0.1, GoFmedium = 0.25, GoFlarge = 0.36). Thus, the findings of the study adequately validate the

PLS model globally (Wetzels et al. 2009).

In addition to the above analyses, the study also conducted a non-response bias analysis

following Armstrong and Overton’s (1977) guidelines. As such, in the first round, the study

conducted this analysis for the pilot study (n = 104) by comparing the first and last 20% of

respondents for each first-order service quality construct. The results did not find any significant

difference across the constructs, indicating that there were no problems with non-response bias in

the pilot study. In the second round, the study conducted the same analysis for the main study

(n = 283) using the first and last 10% of respondents across the same constructs. Again, the

results did not find any significant deviation, suggesting no concerns with non-response bias in

the main study. Finally, the study conducted a comparison test with the data of study 1 (i.e., pilot

study) and study 2 (i.e., main study); the chi-squared tests did not present any significant

difference (p > 0.05, that is, Study 1 = Study 2) in terms of demographic characteristics (e.g.,

gender, age, income level, profession and location).

The core objective of this chapter was to confirm the measurement and structural properties of

the research model by ensuring adequate reliability and validity. The study also aimed to assess

the relationships among the constructs in the model and to test six core hypotheses. Furthermore,

the study aimed to examine the impact of mediator (satisfaction), moderator (service quality) and

control variables (i.e., demographic and situational factors) on the research model. To serve all
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these objectives, the study successfully applied PLS path modeling, or component-based SEM,

to estimate the parameters of the research model. The findings of the study supported six core

hypotheses (H1-H6) of the main effects model, two mediating hypotheses (H7.1 and H7.2) and

the impact of situational factors (H9.2) on the research model (see Table 8.7). However, the

results did not support the moderating effects of higher-order service quality construct (H8.1 and

H8.2) and the effects of demographic factors (H9.1). Overall, the study validated findings on

hypothesized relationships among the constructs by applying power analysis, predictive

relevance and the GoF index. An in-depth discussion of these results and their implications in

terms of theory, methodology and practice are presented in the next chapter (Chapter 9:

Discussion and Conclusions).



This chapter aims to discuss empirical findings of the previous chapter in terms of theoretical

significance, methodological rigor and practical contribution. The chapter briefly presents the

entire findings addressing the two research questions of the study proposed in Chapter 1. The

chapter also discusses how the results fill the existing knowledge gaps and make significant

contributions in the context of mHealth service systems research in developing countries.

Specifically, the contributions highlight that the study extends knowledge by reconceptualizing

service quality theory, validating a hierarchical model using component-based SEM and

providing practitioners with a tool for integrated analysis and design of mHealth service systems.

The chapter also discusses limitations and future research directions with concluding remarks.

Overall, the objective of this chapter is to elucidate contributions of the study in terms of the

service quality dynamics of mHealth service systems in developing countries.

This chapter is designed as follows: Section 9.2 reviews the research objectives of the study.

Section 9.3 briefly presents research findings addressing the two research questions. Section 9.4

discusses contributions of the study in terms of theory, method and practice. Next, the study

9 Abridged versions of this chapter appeared in the following publications:
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discusses limitations (Section 9.5) and future research directions (Section 9.6). Finally,

Section 9.7 provides concluding remarks for the entire study.

The key objectives of the study were to explore service quality dimensions of mHealth and to

measure the impact of mHealth service quality on satisfaction, continuance intentions and quality

of life in developing countries in order to fill the knowledge gaps in service systems research. To

pursue these objectives, this study utilized service quality theories and related concepts from

information systems, marketing and health services research in order to test the hypothetical

relationships among constructs. This is a pioneering study in technology-mediated health service

research exploring the dimensions of service quality and modeling the impact of overall quality

on outcome constructs. The following section discusses the empirical findings that support the

theoretical relationships, nature of the conceptual model and relevant hypotheses. The entire

discussion addresses the two research questions proposed in Chapter 1.

This study answered two non-trivial research questions which have not been addressed nor

answered satisfactorily before in the domain of service systems research. In answering these

questions, the study developed and validated a context-specific, multi-dimensional, hierarchical

service quality model for a new IT artifact (i.e., mHealth) and modeled its overall impact on

satisfaction (SAT), intention to continue using (ICU) and quality of life (QOL). The findings of

the study are synthesized in the following sections and its implications are discussed.
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In an effort to answer this question, this study provided an empirical illustration by developing a

third-order, hierarchical-reflective service quality model using data from a developing country.

The study used the approach of repeated indicators (Wetzels et al. 2009; Wold 1985) in

estimating the higher-order latent variables and confirmed adequate measurement and structural

properties. The study applied component-based SEM, or PLS path modeling, in developing and

validating the higher-order service quality construct (Akter et al. 2010a; Akter et al. 2011b; Chin

2010; Fornell & Bookstein 1982). The study showed that service quality is a third-order

construct which was adequately reflected by three second-order dimensions (i.e., platform

quality, interaction quality and outcome quality) and nine first-order dimensions (i.e., systems

reliability, systems availability, systems efficiency, systems privacy, responsiveness, assurance,

empathy, functional benefit and emotional benefit). The findings confirmed that interaction

quality had the greatest reflection of overall service quality, followed by outcome quality and

platform quality. In the following sections, the relationship between service quality dimensions

and subdimensions is discussed with their empirical and theoretical insights.

The empirical findings confirmed the role of platform quality as a significant dimension of

mHealth service quality in capturing users’ perceptions regarding the technical level of

communication (Delone & McLean 1992, 2003; Nelson et al. 2005; Petter & McLean 2009). An

assessment of the association indicated that 76.5% of overall variance (R2) in platform quality

was explained by service quality thus incorporating platform quality as an integral component of
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mHealth service quality. This association is strongly supported by the theory which highlights

that a significant portion of overall service quality in mHealth is explained by platform quality in

terms of systems reliability, systems availability, systems efficiency and systems privacy.

The findings of the study also provided strong evidence on the significant association between

platform quality and its subdimensions. For example, firstly, systems reliability reflected 59.6%

of platform quality variance (R2), supporting its role as a critical component to ensure

dependability and error-free service. This finding is consistent with the literature which indicates

that a service system needs to be free from any disruption or interference so that patients can rely

on the platform (Nelson et al. 2005; Parasuraman et al. 2005; Varshney 2005). Secondly, systems

availability reflected 46.4% of platform quality variance (R2), confirming the ultimate promise of

mHealth, that is, ‘any-time’ and ‘anywhere’ service. This relationship is supported by the

literature which documents the importance of a platform’s availability to provide quality service

by ensuring network availability, network stability and reduced waiting time (e.g., Ivatury et al.

2009; Varshney 2005). Thirdly, systems efficiency reflected 71.4% of platform quality variance

(R2), confirming a provider’s ability to adapt to a variety of user needs and changing conditions.

This association also ensured the mHealth platform’s perceived ease of use, service processing

time, and the simplicity with which it meets different needs in changing situations (Chae et al.

2002; DeLone & McLean 2003; Nelson et al. 2005; Parasuraman et al. 2005). Finally, systems

privacy reflected 41.2% of platform quality variance (R2), confirming the importance of privacy

to ensure safety and protection of patients’ information (Feder 2010; Kahn et al. 2010; Norris

2008; WHO 2011). This finding successfully addressed Kahn et al.’s concerns (2010, p. 256)

that “[u]se of mHealth must ensure that patient confidentiality is not compromised”.
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Overall, the findings confirm platform quality as a significant dimension of overall service

quality, incorporating systems reliability, systems availability, systems efficiency and systems

privacy as the critical subdimensions in the context of the mHealth (hotline) service in

developing countries. These findings reflect that any improvement in any one of these

subdimensions can have a significant positive impact on perceived platform quality. In other

words, an mHealth service with better platform quality should be perceived as highly reliable,

available, efficient and private. As such, the findings suggest mHealth providers should provide

seamless service experience to patients across these four subdimensions in order to improve

perception on platform quality as well as overall service quality.

The empirical findings confirmed interaction quality as a significant dimension of mHealth

service quality as it explained 89.2% of overall mHealth service quality variance (R2). This

association highlights that interaction quality is the most important component among the three

second-order components. The findings indicate that the mHealth service provider has the ability

to meet patients’ stated or unstated needs, interests and concerns through medical consultation

over a mobile platform. This finding reflects Dagger et al.’s (2007, p. 126) insights on health

service research that “… [a]s services are produced, distributed, and consumed in the interaction

between a service provider and a customer, the interpersonal process is crucial to the customer’s

ultimate perception of the service provider’s performance”.

The findings of the study proved a strong, significant relationship between platform quality and

its subdimensions, that is, responsiveness, assurance and empathy. Firstly, responsiveness
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reflected 73.3% of interaction quality variance (R2), supporting the provider’s ability and

willingness to help patients with prompt service (e.g., Parasuraman et al. 1988; Sousa & Voss

2006). This finding reflects Andaleeb’s (2001, p. 1367) finding that, “… [b]eing responsive to

patients and communicating openly with them are other vital components of health service

delivery.” Secondly, assurance reflected 78.3% of interaction quality variance (R2), confirming

that providers have the knowledge and courtesy to inspire trust and confidence among patients

(Andaleeb 2001; Parasuraman et al. 1988). Finally, empathy reflects 83.2% of interaction quality

variance (R2), proving that the caring and individualized attention of the mHealth service

provider is important to ensure overall service quality. This finding is consistent with the

literature indicating that customers’ perceptions of overall service quality are influenced to a

large extent by the degree of interpersonal empathetic behavior of the provider (Andaleeb 2001;

Bitner 1990; Brady & Cronin 2001; Dagger et al. 2007; Rosenbaum & Massiah 2007). It also

indicates that understandability of the user’s needs and the ability to provide customized

attention are critical to improve interaction quality in mHealth.

Overall, the findings support interaction quality as a significant dimension of overall mHealth

service quality, incorporating responsiveness, assurance and empathy as the salient components

of patient-physician interaction in the context of the mHealth (hotline) service in developing

countries. These findings are consistent with the extant literature which indicate that the

interpersonal interaction that takes place during service consumption hugely influences overall

service quality perception (Bitner et al. 1994; Brady & Cronin 2001; Dabholkar et al. 2000;

Dagger et al. 2007). The findings also suggest that these three cognitive attributes are the core
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components of patient-physician interaction, which deserve equal attention in the context of the

mHealth (hotline) in developing countries.

Results of the study supported outcome quality as a significant dimension of mHealth service

quality by explaining 86.6% of variance (R2). This relative importance of outcome quality in

mHealth implies that “[t]echnology is a means, not an end” (Fassnacht & Koese 2006, p. 33).

The findings also indicated that both functional and emotional benefits of mHealth are critical in

forming overall service quality perception. These findings support WHO’s (2011, p. 77)

prediction that “mHealth can revolutionize health outcomes, providing virtually anyone with a

mobile phone with medical expertise and knowledge in real-time”.

Firstly, functional benefit explains 86.7% of overall outcome quality variance, confirming that it

is important to serve the actual purpose of the mHealth service. Specifically, this subdimension

indicates the perceived usefulness of this health care platform to consumers in terms of

convenience and value (Bhattacherjee 2001; Davis 1989; Hong & Tam 2006; Kim et al. 2007;

Limayem 2007; Turel et al. 2007). This finding is consistent with Akter and Ray’s (2010, p. 75)

assertion regarding the functional benefit of mHealth that “[i]t has dramatically improved the

decision making and production processes of health and healthcare by ensuring the right

information to the right person and at the right time”. Secondly, emotional benefit explains

91.9% of overall outcome quality variance, supporting the crucial role of using the mHealth

platform in arousing positive feelings and stimulating beliefs regarding overall health outcomes

(Dagger et al. 2007; Fassnacht & Koese 2006). Overall, the findings confirm outcome quality as

a significant dimension of overall mHealth service quality, incorporating functional and
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emotional benefits as critical subdimensions in the context of the mHealth (hotline) service in

developing countries.

Overall, the findings suggest that three second-order dimensions (i.e., platform quality,

interaction quality and outcome quality) and nine first-order subdimensions (i.e., systems

reliability, systems availability, systems efficiency, systems privacy, responsiveness, assurance,

empathy, functional benefit and emotional benefit) are critical components of mHealth service

quality in developing countries. Although the results show varying impact of these dimensions, it

is noteworthy that the differences in magnitude were small and all the components were proven

significant. Thus, the results confirm that the service quality of mHealth should be based on a

robust platform, vibrant interaction and meaningful outcomes to satisfy the desired health care

needs of customers.

In an effort to answer this question, this study modeled the impact of overall mHealth service

quality on three endogenous constructs, that is, satisfaction, continuance intentions and quality of

life in health. The results of the study confirmed strong significant associations among the latent

variables in the structural model and proved the six hypotheses in the base model. Furthermore,

the study examined and reported critical findings on the mediating effects of satisfaction,

moderating effects of service quality and the effects of control variables on the research model.

In the following sections, the significance of all these findings is discussed.
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The results of the study supported the third-order mHealth service quality construct as a strong,

significant predictor of satisfaction (β = 0.780). This association between higher-order service

quality (cognitive belief) and satisfaction (affect) proves the theory that service quality is an

important determinant of service satisfaction in the mHealth environment. It indicates that an

increase in mHealth service quality will increase the level of service satisfaction. This suggests

that the higher-order service quality model is critically important for satisfaction formation in the

mHealth service. In other words, an ambiguous or difficult to evaluate quality will have a

negative impact on satisfaction (Andaleeb 2001; Dagger et al. 2007). Thus, the findings

underscore the importance of service quality as a critical decision-making variable in order to

formulate satisfaction and influence other related service outcomes in the context of the B2C

mHealth (hotline) service in developing countries.

The findings confirmed mHealth service quality as a significant predictor of intention to continue

using (β = 0.206). This association indicates that overall service quality is one of the major

drivers of continuance intentions, thus a high level of service quality perception is critically

important. Besides, this association proves that patients’ concern about overall service quality

has a direct impact on continuance intentions in the mHealth environment. The findings suggest

that the scalability of the mHealth platform in developing countries will depend on a loyal

customer base and their continued usage which are key to long-term profitability (Bhattacherjee

2001; Limayem et al. 2007). Thus, in the context of B2C mHealth (hotline) services, it is
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necessary to assure adequate quality perceptions at every single touch point in order to influence

continuance behavior.

The results found satisfaction as a significant predictor of continuance intentions (β = 0.294).

This finding indicates that a higher level of satisfaction creates a greater user dependence on

mHealth service systems (Bhattacherjee 2001; Limayem et al. 2007). In other words, this

association implies that the firm's future profitability depends on satisfying customers in the

present. The extant literature also supports the process of satisfaction formation through overall

service quality in order to create continuance intentions in health care (Akter et al. 2012; Dagger

et al. 2007). Since satisfaction was a stronger predictor of continuance intentions relative to

service quality in the context of mHealth services, dissatisfied patients may discontinue using

mHealth services, despite having positive perceptions of its quality. The findings also suggest

that mHealth service providers should utilize a patient database for information on past usage or

complaints in order to create and retain loyal customers. As such, the results of the study

identified satisfaction, in addition to service quality, as a necessary condition for continuing

mHealth consumption. Thus, mHealth service providers should consider service quality and

satisfaction as important strategic objectives in order to scale and sustain mHealth in developing

countries.

The findings confirmed the higher-order mHealth service quality construct as a significant

predictor of quality of life in health (β = 0.409). This finding indicates that perceptions of overall
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service quality contribute to the quality of health life experienced by users in the mHealth

environment. This relationship is particularly relevant in health care where the interactive nature

of the medical service influences the QOL experience. This study identifies QOL as the social

outcome of the mHealth service, and confirms the instrumental role of mHealth service quality in

shaping this outcome in a positive manner. As IT receives enormous attention to improve QOL

in health care, this study confirms that association by linking mHealth service quality with QOL

in the context of a developing country (Choi et al. 2007). Most importantly, the findings prove

how a technology-enabled service platform increases the quality of its users’ lives (Straub &

Watson 2001). Therefore, the findings confirm a richer understanding of the role of service

quality in improving social outcome.

The results supported satisfaction as a key predictor of quality of health life (β = 0.427). This

association suggests that an increase in service satisfaction will enhance well-being: thus, this

association proves the significant impact of satisfaction on the health life of an individual. This

finding indicates that people in the context of developing countries have a variety of primary

health care needs; the more they satisfied these needs with mHealth, the more they perceived a

stronger contribution of this service to the quality of their health lives. This finding is consistent

with the extant literature which supports the relationship between service satisfaction and

subjective well-being (or QOL) (Choi et al. 2007; Dagger & Sweeney 2006). This finding

suggests that the outcome of mHealth service experience should be viewed in terms of

satisfaction and well-being derived from consumption. Thus, in addition to service satisfaction, it
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is necessary to incorporate the degree of perceived improvement in the quality of health life as a

critical service outcome of mHealth performance evaluation in developing countries.

The findings of the study examined and confirmed QOL as the strongest predictor of intention to

continue using (β = 0.365). The overall results found that perceptions of overall mHealth service

quality and service satisfaction affect not only continuance intentions but also QOL perceptions.

While continuance intentions represent the economic outcomes of mHealth service evaluation,

quality of health life represents the social outcome of such evaluation. This finding indicates that

an increase in the perception of social outcome (QOL) increases the degree of continuance

intentions (ICU) (Akter et al. 2010a). The finding suggests that it is important to understand how

service quality evaluation affects both economic and social outcomes and, therefore, how social

outcomes strengthen and deepen the relationship with economic outcomes in the context of

mHealth in developing countries. Clearly, this understanding makes an important contribution to

service systems theory by recognizing the impact of service quality and service satisfaction on

societal welfare (i.e., QOL) and financial outcomes (i.e., ICU).

The findings of the study also investigated and confirmed the mediating role of satisfaction

(SAT) between SQ-ICU and SQ-QOL. The findings confirmed that satisfaction explained about

53% of the total effect of service quality on continuance intentions and about 45% of the total

effect of service quality on quality of life. As such, a strong mediating role of satisfaction was

found between the SQ-ICU link and SQ-QOL link, confirming that it is important to measure
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satisfaction separately from mHealth service quality when modeling the effects of quality on

outcome constructs. This relationship suggests that service satisfaction directly increases with

perceived service quality, which is critically important for forming and influencing ICU and

QOL perceptions. This result also supports the main effects model (or base model) which

confirms that SQ has a direct impact on ICU and QOL, and an indirect impact through

satisfaction. Although the mediating effects of satisfaction have been identified by prior

researchers (e.g., Dabholkar et al. 2000; Dagger et al. 2007; Hightower et al. 2002 ), the results

of this study highlight the importance of these effects in the mHealth service context using the

higher-order service quality model.

The results of the study did not support the moderating effects of service quality on the SAT-ICU

link (β = 0.023) and SAT-QOL link (β = 0.062). The results showed that the sizes of the

interaction effects were small ( 2f < 0.02) and insignificant (p > 0.05). One plausible explanation

is that continuance intentions and quality of life are more influenced by an affect (satisfaction)

rather than cognitive beliefs (service quality); therefore, the moderation power of service quality

as a theory is less pronounced (Dagger & Sweeney 2006). The favorable behavioral consequence

of satisfaction indicates its inevitability in the research model as a separate construct and proves

the cognition (SQ)-affective (SAT)-conation (ICU and QOL) chain of the theoretical framework.

Overall, the findings support the baseline model which proposes that service quality has both

direct and indirect effects on ICU and QOL through satisfaction; however, it has no moderating

effects.
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The findings of the study examined and supported the significant effects of situational factors

(β = 0.128) on the ultimate outcome construct (i.e., ICU); however, they failed to accept the

effects of demographic factors (β = 0.010). The demographic factors included age and income,

and situational factors incorporated social influence and cost to model their overall effects on

continuance intentions. The demographic factors did not emerge as significant factors for

continuance intentions because the mHealth service is not restricted to any specific age group or

any particular gender. In other words, the insignificant effect of the demographic factors may be

explained by the context of the mHealth service in developing countries. The objective of the

service is to provide an accessible and reliable health care service in a low-income, developing

economy. To meet these objectives, the fundamentals of the service, cost and distribution

channels, are structured to ensure accessibility by low-income users thus overcoming any factors

that may limit access and use.

However, the results of the study indicate that continuance intentions are strongly influenced by

situational factors, that is, social influence and cost. This finding suggests that per unit cost of the

mHealth service should be affordable enough to attract the vast customer base so that profit

might come from large-scale consumption (Prahalad 2004). In fact, the greatest situational hurdle

identified at the bottom of the pyramid (BOP) is to ensure low-cost mHealth solutions which can

ultimately lead to a scalable health care platform (Ivatury et al. 2009). The results also found

support for social influence to positively influence continuance intentions of mHealth in

developing countries. This finding is consistent with the extant literature which argues that social
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influence is an important contextual factor in the early stages of technology-based service

implementation (Venkatesh et al. 2003; Venkatesh & Davis 2000). These findings confirm Lin

and Bhattacherjee’s recent findings (2007, p. 14) that “... [c]onstructs, new to IT usage research,

helps open the ‘black box’ of information systems and explore specific system features and their

relationships with the cognitive and affective perceptions that influence their usage … External

variables may help shape user beliefs regarding usage and eventually their usage intention and

behavior”. Thus, these results underscore the critical importance of contextual factors, in

addition to service quality, satisfaction and QOL, in implementing mHealth in the context of

developing countries.

The study discusses its contributions in terms of theory, methodology and practice.

Theoretically, the study extends service quality research by reframing the concept as a reflective-

hierarchical construct and modeling its impact on satisfaction, intention to continue using and

quality of life in the context of mHealth in developing countries. Methodologically, the study

proves that component-based SEM, or PLS path modeling, can be used to estimate the

parameters of a higher-order construct and its association with subsequent consequential latent

variables in a nomological network. Practically, the study provides managers with a service

quality model for conducting integrated analysis and design of service delivery systems. Overall,

the study makes a significant contribution to achieving patronage for firms, better health

outcomes for patients and, above all, an improved quality of life for the community in

developing countries.
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This study extends service quality research in the IS domain by developing and validating a

higher-order mHealth service quality model on three primary dimensions (i.e., platform quality,

interaction quality and outcome quality) and nine subdimensions (i.e., systems reliability,

systems availability, systems efficiency, systems privacy, responsiveness, assurance, empathy,

functional benefit and emotional benefit). By encompassing the combined explanatory power of

each component, the mHealth quality model advances service quality theory in IS research while

presenting a parsimonious structure. According to Whetten (1989, p. 493), “[t]his approach

adds the qualities of completeness and thoroughness to theoretical work”. Specifically, the study

contributes in several ways to service quality research in the service systems domain. Firstly, the

study has defined the domain of three primary service quality constructs, nine subconstructs and

their associated measurement instruments against the backdrop of service quality research in

mHealth. Secondly, the study has identified a comprehensive, yet parsimonious, set of

dimensions that help predict the quality of an emerging IT artifact (i.e., mHealth) and their

association with outcome constructs (i.e., SAT, ICU and QOL). Thirdly, the study has explored

characteristics that are specific to the mobile electronic platform, which provides a solution to

the new and difficult service delivery challenges of this innovative health care paradigm.

The study adds novelty to the theory by modeling the association between overall service quality

(SQ) and satisfaction (SAT) with two new outcome constructs (ICU and QOL) which have not

been investigated before. The study has framed intention to continue using (ICU) as the

economic outcome and quality of life (QOL) as the social outcome of mHealth services. These
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conceptualizations and evaluations are important in understanding the role of service quality in

financial benefits through ICU and in societal welfare through QOL. Firstly, given the infancy

stage of mHealth, it is necessary to evaluate ICU in order to identify and replicate the best

practices around the world. This evaluation can ensure acceptable economic returns to mHealth

service platforms in the developing world, which is necessary for its scalability and

sustainability. This assessment is a direct contribution to theory as it examines the factors that

influence ‘continuance behavior’ in the context of mHealth services. Secondly, conceptualization

and evaluation of QOL are significant because QOL is not well understood as an outcome of an

IT service despite a growing focus on the relationship and the impact of service systems research

on society (Alter 2010; Ostrom et al. 2010). It is apparent that B2C service providers, such as

mHealth, need to move beyond traditional financial measures and embrace the social outcomes

of service systems. These associations are important as the global economy is becoming

characterized by services with more than a 70% contribution in GDP (Ostrom et al. 2010). This

global phenomenon of significant, sustained service growth is projected to continue unabated for

both developed and developing countries. In this growth, technology-mediated service providers

increasingly find themselves in a world of service systems in which they evaluate their

performance on both financial and social outcomes. The findings of the study thus address

Ostrom et al.’s (2010, p. 32) concerns, that is, “… service is not only about increasing revenues

and profits at for-profit firms but also about how to advance service in a way that delivers

higher-order, societal outcomes”. Since service systems research is a new area, scholars still

strive to frame its impact on critical financial and social outcomes. Thus, this study extends the

scope of service quality research in this new domain by modeling the impact of quality-dominant

logic on both ICU and QOL.
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The uniqueness of the theory also lies in assessing the service quality of an innovative IT artifact

in a new research setting (i.e., a developing country) based on the logical evidence of users’

perceptions. Although service quality research has proven to be instrumental for the success of

technology-mediated service platforms in the high-income electronic markets of the developed

world, there are few studies in IS which have designed models to serve developing countries

(Walsham et al. 2007). It is worth noting that developing countries represent more than four

billion consumers and the concept of designing economically-viable and socially-responsible

ICT platforms to serve this majority of the world’s population has gained increased attention

(London et al. 2009; Prahalad 2004; Prahalad & Hart 2002; Prahalad & Hammond 2002). Thus,

in focusing on an innovative IT artifact in developing countries, this study developed and

validated an mHealth service quality model for a new setting. According to Whetten (1989), “the

common element in advancing theory development by applying it in new settings … that is, new

applications should improve the tool, not merely reaffirm its utility”. Thus, the study believes

that the proposed theoretical framework makes a significant contribution to knowledge as most

of its constructs and their relationships have not been the subject of prior theorizing in this

context. Thus, mHealth service quality research in IS opens up a new horizon that will bring

fascinating new perspectives to the field. As Straub states (2009, p. vi) “[o]nce a theme has been

introduced into the field, the resonance of the theme within the field spurs new work”.
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“Contribution is a relative term in that it also implies that the work is adding to a body of

literature or methodological development…” Grover et al. (2009, p. iii)

In the same spirit as Grover et al. (2009, p. iii), this study explained in detail the methodological

gestalt of hierarchical modeling using PLS in order to demonstrate why this study is a leap

forward. This study is one of the earliest endeavours to conceptualize and validate a hierarchical

model using PLS in the context of mHealth service quality. Using the approach of repeated

indicators (Wold 1985; Wetzels et al. 2009) in estimating the higher-order latent variable, the

study has confirmed adequate measurement and structural findings for the research model. The

application of PLS makes it possible to extend the theoretical contribution of the study by

developing and testing a third-order, reflective service quality model. The study confirms that

higher-order constructs can be framed in a structural model to prove the nomological validity of

the overall research model. This is a situation where PLS outperforms covariance-based SEM

(CBSEM) in estimating a higher-order model. This study demonstrates the rigor of PLS path

modeling in estimating a third-order, hierarchical model by successfully averting various

constraints of CBSEM in terms of distributional properties (multivariate normality),

measurement level, sample size, model complexity, model identification and factor

indeterminacy.

This study contributes to the emerging complex modeling paradigm in social science and

business research by estimating a PLS-based third-order, hierarchical-reflective model. A

complex model is simply defined as a large multivariate model with many latent variables and



D i s c u s s i o n  a n d  C o n c l u s i o n s | 267

manifest variables, such as, a third-order service quality model (Akter et al. 2011b). In the case

of a large complex model, CBSEM typically results in positively-biased model fit indices as the

degrees of freedom increase with the increasing number of indicators and latent variables

(Mulaik et al. 1989; Chin & Newsted 1999). As such, most CBSEM studies seem to focus on

simple models or less complex theoretical frameworks (Chin et al. 2008). Through our empirical

demonstration, it is quite evident that PLS can effectively handle all these limitations to develop

and validate a complex model by providing robust solutions. This contribution of the study

reflects Wold’s view (1985, p. 589) that, “PLS comes to the fore in larger models, when the

importance shifts from individual variables and parameters to packages of variables and

aggregate parameters.”

The study also illuminates the robustness of analysis by illustrating how to quantify mediating

and moderating effects in a hierarchical model. Mediating effects are critical to ensure valid

associations among latent variables, while moderating effects are fundamental because complex

relationships are subject to contingencies. Wetzels et al. (2009, p. 190) predicted that “PLS path

modeling would be more suitable to more complex models including models with hierarchical

constructs (with a total disaggregation approach), mediating effects and moderating effects”.

The study illustrated step-by-step procedures on how to integrate the mediating and moderating

effects into a PLS model. The findings confirmed that PLS estimates the true effects of

mediation and moderation in a nomological network by accounting for the measurement error

that attenuates the estimated relationships and improves the validation of the theory. This

contribution successfully addresses Chin et al.’s (2003) concerns that “… it indeed might be the
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case that theoretical advancement of moderators has been impaired more by analytical

techniques than by the lack of conceptualizing contingent factors”.

Finally, the study contributes to the methodological rigor by introducing power analysis,

predictive relevance and the GoF index as key indicators to assess the findings of a PLS-based

hierarchical model. The study demonstrated how power analysis can be used to estimate the

probability of finding significant associations among the latent variables in the structural model

when the relationships are there. The study also showed how to use predictive relevance (Q2) to

establish the predictive validity of a large complex model using the blindfolding procedure.

Finally, the study presented the goodness of fit (GoF) index to confirm the global validity of a

PLS-based hierarchical model. Through these demonstrations of assessment techniques, the

study contributes to the advancement of PLS as more robust for real-world applications and more

advantageous when models are complex. Thus, the study concludes its methodological

contribution by citing that:

“PLS SEM path modeling can indeed be a “silver bullet” for estimating causal models in many

theoretical model and empirical data situations”.

Hair et al. (2011, p. 148)
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The implications of this research are highly relevant to mHealth service providers, health care

management and society in general. The findings indicate that customers evaluate the service

quality of mHealth at an overall level, a dimensional level (platform quality, interaction quality

and outcome quality) and at subdimensional level (systems reliability, systems availability,

systems efficiency, systems privacy, responsiveness, assurance, empathy, functional benefit and

emotional benefit). These findings clearly improve the understanding of a manager on how

customers evaluate mHealth service quality. In particular, these findings suggest that managers

of mHealth should focus on improving the quality of the services they provide across the three

primary dimensions, which can be achieved through nine subdimensions. For example, managers

could improve customers’ perceptions of platform quality by improving systems reliability,

systems efficiency, right-time systems availability and maintaining privacy of information

services. In a similar vein, interaction quality could be improved by serving customers with

sincere responses, adequate assurance and a proper empathetic attitude. Finally, outcome quality

could be enhanced by informing customers about functional (utilitarian) and emotional (hedonic)

service benefits (e.g., convenience, fulfillment, positive support etc.) attached to the mHealth

platform.

The proposed service quality model provides managers with a tool for conducting an integrated

analysis and design of service delivery systems. It underscores that only having a good

technological platform (e.g., information systems and a good wireless network) is not enough to

deliver the desired levels of service quality. Thus, managers need to address, in a coordinated

manner, the quality of a platform, the quality of patient-provider interaction and above all, the
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quality of service benefits associated with the service systems. These findings provide a useful

road map for making interventions in the service delivery systems targeting the improvement of

a particular quality dimension at different levels. The findings highlight that quality issues

arising in the dimensions of mHealth service systems have different natures, such as, platform

quality deals with ‘human–technology interaction’, interaction quality deals with ‘interpersonal

interaction’ and outcome quality deals with ‘service benefits’ derived from service delivery

systems.

The model developed in this study offers managers an understanding of how an individual

service quality dimension and overall service quality interact in the formation of satisfaction

(SAT), quality of life (QOL) and intention to continue using (ICU). The findings of the study

support the importance of service quality as a decision-making variable in predicting individual

outcome (i.e., SAT), economic outcome (i.e., ICU) as well as social outcome (i.e., QOL).

Continuance is the ultimate outcome variable, which is identified as one of the critical challenges

to identify and replicate the best mHealth practices around the world. Therefore, the findings on

‘continuance’ and its antecedents (i.e., SQ, SAT and QOL) will facilitate the scalability of this

new health care paradigm. Managers can now consider mHealth implementation as a success

when a significant number of users will move beyond the initial adoption stage and use this

service on a continued basis. In addition, through QOL assessment, the findings offer managers a

tool to track the level of societal welfare caused by mHealth implementation, which is a new

paradigm to ensure sustainability of the B2C mHealth model in developing countries. The

findings of the study also confirm the strong mediating role of ‘satisfaction’ in predicting ICU

and QOL. These findings suggest that managers should consider ‘service quality’ and
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‘satisfaction’ as important strategic objectives to ensure better quality of health life perception

and positive continuance intentions. Thus, the mHealth service quality model proposed in this

study can help providers achieve patronage for firms, better health outcomes for patients and

above all, an improved quality of life for the community.

The findings of the study extend the scope of service systems research for practitioners by

modeling the impact of quality-dominant logic on satisfaction, intention to continue using and

quality of life through an expanded theory-based framework. As discussed above, the

implications are highly relevant to practitioners as they improve the overall understanding of

how service quality is linked to critical service outcomes in developing countries. The findings

provide critical insights to practitioners on mediating, moderating and contextual variables which

are fundamental to scale and sustain mHealth business models in a developing country. These

findings will certainly create efficiencies within mHealth service systems in developing countries

by positively influencing health outcomes. According to Jia et al. (2008, p. 311), “[e]quipped

with a deeper understanding of the IT service quality phenomenon, IT managers will be enabled

to improve customer service, increase customer satisfaction, and achieve stronger business-IT

alignment”. Overall, the findings on service quality dynamics will help practitioners to improve

the mHealth service systems in developing countries by facilitating service continuance,

enhancing workflow and promoting evidence-based practice to make informed and effective

decisions directly at the point of care.
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Several limitations are worth noting. Firstly, this research was conducted within the specific

domain of the mHealth service and in one country. Although service quality research by its

nature is context-specific, replications in other contexts would increase confidence in the

research model. Secondly, the labeling of some constructs (e.g., platform quality, systems

efficiency) is entirely based on the research context of the study, that is, mHealth hotline services

in Bangladesh. Future research can further explore and differentiate such constructs from other

related constructs (e.g., systems adaptability) or add some new constructs based on the dynamics

of the research context. Thirdly, data were collected under a cross-sectional design, so the study

contains typical limitations associated with this kind of research methodology. For example, the

model represents the static nature of service evaluation as the findings are confined to a single

point of time. To gain deeper understanding, future study could undertake a longitudinal study to

evaluate users’ perceptions and evaluations of mHealth service quality over time. Finally, the

sample only represents consumers from a developing country (i.e., Bangladesh), thereby there is

a limitation regarding the generalizability of findings to other consumers in developed countries.

There might be a variation in the perceptions of the components and consequences of service

quality in Eastern and Western countries, developing and developed nations, and individualistic

and collectivist communities.

Methodologically, although the study applied PLS path modeling to estimate a hierarchical

model, PLS path modeling needs to address some critical challenges to reap its full benefits as

the ultimate technique for complex hierarchical modeling. For example, firstly, PLS path

modeling should have the flexibility of imposing constraints on model coefficients (weights,

loadings, path coefficients) in order to specify any information or conjectures available a priori
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in estimating model parameters (Vinzi et al. 2010). Secondly, this approach should allow specific

treatment of categorical variables, outliers, non-linearity and mutual causality both in

measurement and structural models. The study believes that these challenges represent

fascinating areas for researchers to establish PLS as a predominant paradigm for complex

hierarchical modeling.

“If implemented strategically and systematically, mHealth can revolutionize health outcomes,

providing virtually anyone with a mobile phone with medical expertise and knowledge in real-

time. This is a boon particularly to those marginalized or living in remote areas, who would

otherwise not have access to this information or care” WHO (2011, p. 77). Aligned with the

same spirit for better implementation of mHealth, future research could take several new

directions:

 Future work can investigate the present study in cross-cultural settings by incorporating

respondents from both developed and developing countries. There is always a difference

between developed and developing countries with regard to the level of educational and

communication systems, financial and technological sophistication, and the level of

service expectation (Malhotra 1994; Raajpoot 2004; Reynolds & Smith 2010; Witkowski

& Wolfinbarger 2002). Information on these differences across cultures might be of

considerable interest and significance to both researchers and practitioners for critical

managerial decision making (Reynolds & Smith 2010). However, some issues should be

taken into account, such as, consistency in instrument development and validation,
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response bias with regard to measurement equivalence, demographic profile of

respondents and response style.

 Although the variance explained by the research model is quite high for the study, future

work should attempt to identify and test additional boundary conditions of the model with

a view to present an even richer understanding of mHealth service quality and

continuance behavior. This extension might be shaped in terms of additional contextual

variables, moderating influences, new technology, new user groups (physicians) and

other contexts (e.g., a hospital setting). Findings from such studies might enhance the

overall generalizability of mHealth service quality to explain further variance in usage

behavior.

 Future work could adopt a dyadic approach in which perceptions of service providers and

consumers will be taken into account. This approach might reveal some interesting

findings by evaluating perceptions of different groups in one study.

 Subsequent studies need to assess the impact of service quality on other consequential

latent variables (i.e., value co-creation) and on other quality-of-life domains (e.g., other

technology-mediated health services).

 Future studies can extend the present research model by adding the “service recovery

dimension” in order to address the concern of frequent service failures. It would be

interesting to compare the results of such an approach with other established service

quality models in e-service domains, such as, E-S-QUAL (Parasuraman et al. 2005) that

have tried to incorporate recovery as a separate dimension.
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 Methodologically, it would be useful for future research to evaluate hierarchical

modeling by comparing the performance between component-based SEM (PLS) and

covariance-based SEM under different research conditions.

The objective of this study was to identify the dimensions of mHealth service quality and model

the impact of overall quality on satisfaction, continuance intentions and quality of life in the

context of developing countries. In order to serve the objective, a systematic literature review of

IS, services marketing and health services was undertaken. Using the literature on service

quality, satisfaction, continuance intentions and quality of life, a conceptual framework and a set

of hypotheses were developed. The research model was specified as a hierarchical-reflective

model which was then tested in the context of a B2C mHealth service in Bangladesh. A total of

104 samples were analyzed to develop and validate an instrument and 283 samples were

analyzed to test the conceptual model. The study applied PLS path modeling to estimate the

hierarchical model and test the relationships among constructs. The findings of the study

confirmed adequate measurement and structural properties of the research model, proving six

core hypotheses. In addition, the study confirmed the significant impact of satisfaction as a

mediator and situational factors as a contextual variable; however, the study did not support the

hierarchical service quality construct as a moderator and demographic factors as a contextual

influencer.

The most significant contribution of the study lies in providing critical insights in service quality

research in mHealth service systems by reframing service quality as a third-order, hierarchical-

reflective construct and modeling its overall effects on individual (i.e., satisfaction),
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organizational (i.e., intention to continue using) and social (i.e., quality of life) outcomes. These

relationships of the research model are based on adequate logical (i.e., theory is internally

consistent), epistemological (i.e., rigor in research design) and empirical (i.e., robust findings)

evidence. The findings of the study are highly valuable to managers to capture users’ service

quality perceptions which have been evidenced as hierarchical, multidimensional and context-

specific. This knowledge provides an important step on the path to providing conceptual clarity

and practical solutions to the service quality challenges of mHealth service systems in

developing countries. Although proposed in the context of mHealth services, this model may be

of interest to any service system which deals with providing a vast network of customers with

right-time services. The study hopes that this research will serve as a catalyst for action by

encouraging both researchers and practitioners to embrace service quality as a core concept in

service systems research.

Overall, the findings make it evident that mHealth will be the ultimate societal application in

developing countries to address the pressing health care needs. However, the overall

development of this ubiquitous health care platform will be driven by service quality perception

and its effects on service satisfaction, continuance intentions and quality of health life. As such,

the findings of the study suggest an integrated quality assessment approach in order to create an

enabling environment for mHealth in developing countries. In this regard, the mHealth service

quality model will play an instrumental role in evaluating service satisfaction, quality of health

life perception and service continuance in developing countries. Overall, the study believes that

the findings will help transform the mHealth service systems in developing countries by serving

the majority of unserved people and opening novel opportunities for global access to health

services and medical knowledge.
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Appendix 6. B: Placement ratio, inter-judge raw agreement scores & associated kappa scores

Placement Ratios Round 1 Round 2 Avg. ( 2 Rounds)

Systems Reliability 0.82 0.84 0.83
Systems Availability 0.80 0.84 0.82
Systems Efficiency 0.74 0.78 0.76
Systems Privacy 0.86 0.92 0.89
Responsiveness 0.82 0.76 0.79
Assurance 0.84 0.88 0.86
Empathy 0.72 0.84 0.78
Functional Benefit 0.82 0.88 0.85
Emotional Benefit 0.75 0.81 0.78
Average 0.80 0.84 0.82

Raw Agreement

0.86 0.82 0.84
0.84 0.86 0.85
0.88 0.94 0.91
0.84 0.92 0.88
0.86 0.86 0.86
0.78 0.92 0.85
0.85 0.88 0.87
0.82 0.86 0.84

Average 0.84 0.88 0.86

Cohen’s Kappa

)(1
)()(

epr
epraprK






* Pr (a) = The observed
percentage agreement, Pr (e)
= The probability of random
agreement.

0.83 0.79 0.81
0.81 0.82 0.82
0.84 0.91 0.88
0.8 0.89 0.84

0.82 0.82 0.82
0.75 0.82 0.79
0.83 0.86 0.84
0.79 0.82

0.81
Average 0.81 0.84 0.83
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Rotated Component Matrixa

Component

1 2 3 4 5 6 7 8 9

SQ1 .688

SQ2 .899

SQ3 .838

SQ4 .888

SQ5 .831

SQ6* .368

SQ7 .835

SQ8 .853

SQ9

SQ10*

.791

.331

SQ11 .928

SQ12

SQ13* .421

.906

.451

SQ14* .425 .410 .493

SQ15 .828

SQ16 .890

SQ17 .885

SQ18 .596

SQ19 .520

SQ20* .439

SQ21 .600

SQ22 .817

SQ23 .839

SQ24 .713

SQ25* .323

SQ26* .660

SQ27 .773

SQ28 .682

SQ29 .640

SQ30* .346

SQ31 .848

SQ32 .823

SQ33 .820

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged  in 8 iterations.
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Rotated Component Matrixa

Component

1 2 3 4 5 6 7 8 9

SQ1 .700

SQ2 .905

SQ3 .851

SQ4 .908

SQ5 .896

SQ7 .854

SQ8 .866

SQ9 .807

SQ11 .946

SQ12 .932

SQ15 .868

SQ16 .907

SQ17 .892

SQ18 .731

SQ19 .662

SQ21 .628

SQ22 .831

SQ23 .861

SQ24 .738

SQ27 .805

SQ28

SQ29

.719

.680

SQ31 .851

SQ32 .859

SQ33 .890
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Rotated Component Matrixa

Component

1 2 3

SA1 .845

SA2 .881

SA3 .796

SA4 .787

IC1 .881

IC2 .656

IC3 .743

QL1 .644

QL2 .680

QL4 .711

QL5 .879

Extraction Method: Principal Component

Analysis.

Rotation Method: Varimax with Kaiser

Normalization.

a. Rotation converged in 5 iterations.
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Approval No (09703)
THE UNIVERSITY OF NEW SOUTH WALES

User Perceived Service Quality of mHealth Services in Developing Countries: A study in Bangladesh

You are invited to participate in a study of your perceptions regarding service quality of mobile health services. The
objective of this study is to explore the dimensions of service quality of mHealth services and their impact on user
satisfaction, intention to continue using and quality of life in Bangladesh.  Here, we define mHealth services as a
personalized and interactive service whose main goal is to provide ubiquitous and universal access to medical advice
and information to patients over mobile phone, such as, mobile health line service (789) provided by Grameen
phone in your country. You have been selected as a possible participant in this study because you are one of the
users of such services in Bangladesh.

If you decide to participate, I will provide you with a copy of a questionnaire to be completed which will take
approximately 15 minutes. There are no foreseeable discomforts and inconveniences associated with the
procedure and I cannot and do not guarantee or promise that you will receive benefits from participating in this
study.

It may be noted that completion and return of the questionnaire will be regarded as your consent to
participate in the survey. Any information that is obtained in connection with this study and that can be identified
with you will remain confidential and will be disclosed only with your permission, except as required by law.  I plan
to publish the results in my PhD thesis that will be submitted to The University of New South Wales. In any
publication, information will be provided in such a way that you cannot be identified.

If you would like feedback on the study, please provide your preferred contact address at the end of the
questionnaire.

Your decision whether or not to participate will not prejudice your future relations with the University of New South
Wales. If you decide to participate, you are free to withdraw your consent and to discontinue participation at any
time without prejudice. If you have any questions, please feel free to ask me.  If you have any additional questions
subsequently, A/P John D’Ambra, (Tel: + 61 2 93854854, email: j.dambra@unsw.edu.au) will be happy to answer
them.

You will be given a copy of this form to keep. Your assistance is greatly appreciated. Thank you for participating in
this study.

Regards,

Md. Shahriar Akter
phD student
School of Information Systems, Technology and Management
Australian School of Business
The University of New South Wales

Appendix 6. F: English Questionnaire

mailto:j.dambra@unsw.edu.au
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Screening Questions

1. Are you aware of health services through your mobile phone?

Yes No

2. Do you use mobile health services?

Yes No

3. Did you use mobile health services in the last one year?

Yes No

If your answer is ‘NO’ to any of the above mentioned questions, you are NOT required to fill the
thequestions in the following pages. Please return the questionnaire back to instructor. Otherwise,
please continue.
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Instructions: Please rate the following statements under 1-7 point scale where ‘1’
refers to the lowest degree of agreement and ‘7’ refers to the highest degree of
agreement.

SECTION A
Strongly
Disagree

Neither
Agree
Nor

Disagree

Strongly
Agree

SQ1. This service platform works smoothly. 1 2 3 4 5 6 7

SQ2. This service platform performs reliably. 1 2 3 4 5 6 7

SQ3. This service platform is dependable. 1 2 3 4 5 6 7

SQ4. This platform is always available. 1 2 3 4 5 6 7
SQ5. I can receive medical service right away. 1 2 3 4 5 6 7

SQ6. It does not have long waiting time. 1 2 3 4 5 6 7

SQ7. This service platform can be adapted to meet
variety of needs.

1 2 3 4 5 6 7

SQ8. This service platform can flexibly adjust to new
conditions.

1 2 3 4 5 6 7

SQ9.This service platform is versatile in addressing
needs as they arise.

1 2 3 4 5 6 7

SQ10: This service platform is well organized. 1 2 3 4 5 6 7

SQ11.This platform protects information about my
personal problems.

1 2 3 4 5 6 7

SQ12.This platform does not share my personal
information with others.

1 2 3 4 5 6 7

SQ13. This platform offers me a meaningful guarantee. 1 2 3 4 5 6 7

SQ14. Physicians of mHealth platform provide prompt
service.

1 2 3 4 5 6 7

SQ15. Physicians are never too busy to respond to my
requests.

1 2 3 4 5 6 7

SQ16. Physicians are willing to help me 1 2 3 4 5 6 7

SQ17. They provide the service by a certain time. 1 2 3 4 5 6 7

SQ18.The behavior of physicians instills confidence in
me.

1 2 3 4 5 6 7

SQ19. I feel safe while consulting with Physicians. 1 2 3 4 5 6 7



A p p e n d i c e s | 359

SQ20. Physicians have the knowledge to answer to my
questions.

1 2 3 4 5 6 7

SQ21. Physicians are competent in providing service. 1 2 3 4 5 6 7

SQ22. Physicians give me personal attention. 1 2 3 4 5 6 7

SQ23. Physicians give me individual care. 1 2 3 4 5 6 7

SQ24. Physicians understand my specific needs. 1 2 3 4 5 6 7

SQ25: Physicians have my best interests at heart. 1 2 3 4 5 6 7

SQ26. It serves my purpose very well. 1 2 3 4 5 6 7

SQ27. I believe having service from this platform has
been worthwhile.

1 2 3 4 5 6 7

SQ28: It is convenient to use this health service. 1 2 3 4 5 6 7

SQ29. Overall this service is useful to me. 1 2 3 4 5 6 7

SQ30: I feel positive using this health service. 1 2 3 4 5 6 7

SQ31. I feel hopeful as a result of having this service. 1 2 3 4 5 6 7

SQ32. I feel encouraged as a result of having this
service.

1 2 3 4 5 6 7

SQ33. I feel confident using this service. 1 2 3 4 5 6 7

SECTION B

(SA1-SA4)

I am ------------with my use of mobile health for
primary medical information service.

Very
dissatisfied

1 2 3 4 5 6

Very Satisfied
7

Very
frustrated

2 3 4 5 6

Very contented
7

Very
Displease

d
1

2 3 4 5 6

Very
Pleased

7

Absolutely
terrible

1 2 3 4 5 6

Absolutely
delighted

7
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SECTION C
Strongly
Disagree

Neither
Agree
Nor

Disagree

Strongly
Agree

IC1. I intend to continue using mobile health service
to get medical information services.
IC2. My intention is to continue using this service
rather than use any alternative means (e.g., going to
local clinics)
IC3. I will not discontinue my use of this service.

1 2 3 4 5 6 7

1 2 3 4 5 6 7

1 2 3 4 5 6 7

SECTION D
Strongly
Disagree

Neither
Agree
Nor

Disagree

Strongly
Agree

QL1. Getting services from this platform have enabled
me to improve my overall health.

1 2 3 4 5 6 7

QL2. In most ways, my life has come closer to my
ideal since I started using this service.

1 2 3 4 5 6 7

QL3. I have been more satisfied with my health life,
thanks to this service.

1 2 3 4 5 6 7

QL4. So far, this service has helped me to achieve
the level of health I most want in life.

1 2 3 4 5 6 7

SECTION E
Please provide your degree of importance with
regard to the following mHealth service. Here ‘1’
refers to ‘not important at all’ and ‘7’ refers to
‘very important’.

Not
important
at all Neutral

Very
Important

TM1. Help and advice during medical emergency 1 2 3 4 5 6 7

TM2. Information on medicine 1 2 3 4 5 6 7

TM3. Medical  consultation with physicians 1 2 3 4 5 6 7

TM4. Information on specialized physicians 1 2 3 4 5 6 7

TM5. Information on medical facilities 1 2 3 4 5 6 7

SECTION F

SF1.  Media influenced you to use mHealth service? 1. Yes      2. No

SF2. People around you influenced to use this service? 1. Yes      2. No

SF3.  What is your opinion about the cost of this service? 1. High                2. Medium             3. Low

SF4. How many times did you use this service in the last one year? 1. One    2. Two   3. Three   4. More than 3 times
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Respondent’s Profile

Gender: 1. Male                                    2.  Female

Occupation
1. Education, Teaching & Research
2. Domestic workers / Housewife
3. Personal business
4. Public organization
5. Private organization
6. Others

Age
1. 18-25
2. 26-33
3. 34-41
4. 42-49
5. 50+

Income (in Taka)
1. Below 5000
2. 5001-10000
3. 10001-15000
4. 15001-20000
5. 20001-25000
6. 25001 -30000
7. 30000 +

Location:
1. Urban

2. Rural

Time of Service:

1. 9:01 AM–5: 00 PM (Day)
2. 5:01 PM–10:00 PM (Evening)
3. 10:01 PM- 5:00 AM (Night)
4. 5:01 AM- 09:00 AM (Morning)
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Appendix 8. A: Path coefficients, STDER, t-values of the research model

Hierarchical Model Path
coefficients

Standard
error

t statistic

Platform quality                                    System Reliability
Platform quality                                    System Availability
Platform quality                                    System Efficiency
Platform quality System Privacy

Interaction quality                                Responsiveness
Interaction quality                                Assurance
Interaction quality                                Empathy

Outcome quality Functional Benefit
Outcome quality                                   Emotional Benefit

Service quality                                     Interaction quality
Outcome quality                                  Functional Benefit
Service  quality                                    Platform quality

0.772
0.681
0.845
0.642

0.856
0.885
0.912

0.931
0.959

0.874
0.944
0.931

0.0388
0.0379
0.0190
0.0583

0.0271
0.0196
0.0133

0.0108
0.0054

0.0188
0.0090
0.0093

19.8969
17.9683
44.4736
11.0120

31.5867
45.1530
68.5714

86.2037
177. 5925

46.4893
104.8888
100.1075

Structural  Model

Service quality                                 Satisfaction
Service quality                                 Intention to continue using
Service quality                                 Quality of life

Satisfaction                                      Intention to continue using
Satisfaction                                      Quality of life
Quality of life Intention to continue using

0.780
0.206
0.409

0.294
0.427
0.365

0.0356
0.0671
0.0580

0.0646
0.0594
0.0689

21.9101
3.0700
7. 0517

4.5510
7.1885
5.2975



Appendix 8. B: Calculating Z v

Structural  M

Service quality                                 Sat
Service quality                                 Int
Service quality Qu

Satisfaction                                      Int
Satisfaction                                      Qu
Quality of life                                   Int

222222 ++ baba sssasb
ba






=  0.78

=  0.22

= 0.22

= 4.44

2222 ++ da ssasd
da





= 0.33

= 0.33

= 0.33

= 6.82

ZSQ-ICU Link

ZSQ-QOL Link

A p p e

value for mediation analysis

Model Path
coefficients

Standar
error

tisfaction
tention to continue using
uality of life

tention to continue using
uality of life
tention to continue using

0.780
0.206
0.409

0.294
0.427
0.365

0.0356
0.0671
0.0580

0.0646
0.0594
0.0689

80*0.294/ 0.0864 * 0.0013 + 0.6084*0.0042

2932/ 0.00011232 + 0.0025552

2932/ 0.05165

42

22
da ss 

3306/ 0.182329 * 0.0013 + 0.6084*0.003528

3306/ 0.000237+ 0.002146

3306/ 0.04882

22
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rd T statistic

21.9101
3.0700
7. 0517

4.5510
7.1885
5.2975
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Structural  M

Service quality Sa
Service quality                                 Int
Service quality                                 Qu

Satisfaction                                      Int
Satisfaction Qu
Quality of life                                   Int

SAT * SQ                                          In

SAT * SQ                                          Qu

A p p e

nalysis

Model Path
coefficients

Standar
error

tisfaction
tention to continue using
uality of life

tention to continue using
uality of life
tention to continue using

0.780
0.193
0.437

0.288
0.444
0.367

0.0348
0.0694
0.0606

0.0608
0.0661
0.0657

ntention to continue using

uality of life

0.023

0.062

0.0641

0.0932
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rd T statistic

22. 3901
2.7862
7. 2005

4.0617
6.7148
4.8541

0.3797

0.6614



Appendix 8. D: Impact of contr

Structural  M

Service quality                                 Sat
Service quality                                 Int
Service quality Qu

Satisfaction                                      Int
Satisfaction                                      Qu
Quality of life                                   Int

A p p e

rol variables

Model Path
coefficients

Standar
error

tisfaction
tention to continue using
uality of life

tention to continue using
uality of life
tention to continue using

0.780
0.166
0.408

0.308
0.428
0.354

0.0340
0.0704
0.0573

0.0666
0.0599
0.0740

e n d i c e s | 365

rd T statistic

22.8956
2.3828
7. 1141

4.5859
7.1402
4.7867
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Appendix 8. E: Significance of loadings (First-order model)

Constructs Items Loadings t-stat

System
Reliability

SR1. This service platform works smoothly.
SR2. This service platform performs reliably.
SR3. This service platform is dependable.

0.891
0.938
0.927

41.946
81.434
66.690

System
Availability

SA1. This platform is always available.
SA2. I can receive medical service right away.

0.876
0.899

53.722
70.460

System
Efficiency

SE1. This service platform can be adapted to meet variety of needs.
SE2. This service platform can flexibly adjust to new conditions.
SE3.This service platform is versatile in addressing needs as they arise.

0.937
0.956
0.934

94.582
141.687
83.202

System Privacy SP1.This platform protects information about my personal problems.
SP2.This platform does not share my personal information with others.

0.977
0.976

254.519
240.609

Responsiveness RE1. Physicians of mHealth provide prompt service.
RE2. Physicians are never too busy to respond.
RE3. Physicians are willing to help me.

0.927
0.920
0.917

61.479
64.397
56.823

Assurance AS1.The behavior of physicians instills confidence.
AS2. I feel safe while consulting with Physicians.
AS3. Physicians have the knowledge to answer to my questions.

0.899
0.903
0. 841

61.470
61.254
32.964

Empathy EM1. Physicians give me personal attention.
EM2. Physicians give me individual care.
EM3. Physicians understand my specific needs.

0.942
0.946
0.880

94.197
90.911
39.322

Functional
Benefits

FB1. It serves my purpose very well.
FB2. Having service from mHealth has been worthwhile.
FB3. Overall this service is useful to me.

0.834
0.844
0.845

39.067
30.043
29.579

Emotional
Benefits

EB1. I feel hopeful as a result of having this service.
EB2. I feel encouraged as a result of having this service.
EB3. I feel confident using this service.

0.961
0.952
0.945

120.091
115.590
94.146

Service
satisfaction

SAT1. I am satisfied with my use of mHealth service.
SAT2. I am contented with my use of mHealth service.
SAT3. I am pleased with my use of mHealth service.
SAT4. I am delighted with my use of mHealth service.

0.950
0.953
0.951
0.942

111.984
117.084
123.048
99.171

Intention to
continue using

ICU1. I intend to continue using mHealth.
ICU2. My intention is to continue using this service.
ICU3. I will not discontinue my use of this service.

0.944
0.929
0.972

87.781
66.298
202.870

Quality of
health life

QOL1. mHealth enabled me to improve my overall health.
QOL2. In most ways, my life has come closer to my ideal.
QOL3. I have been more satisfied with my health life.
QOL4. So far, this service has helped me to achieve the level of health
I most want in life.

0.905
0.905
0.881
0.916

63.012
61.362
76.660
43.107
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Appendix 8. F: Significance of loadings (Second-order model)

Second order constructs First order Constructs Items Loadings t-stat

Platform Quality

(10 items)

System Reliability SR1
SR2
SR3

0.792
0.831
0.828

16.272
15.003
17.203

System Availability SA1
SA2

0.770
0.781

11.982
11.546

System Efficiency SE1
SE2
SE3

0.857
0.830
0.820

30.673
35.209
35.045

System Privacy SP1
SP2

0.864
0.853

11.534
11.763

Interaction Quality

(9 items)

Responsiveness RE1
RE2
RE3

0.821
0.824
0.818

21.022
22.659
28.213

Assurance AS1
AS2
AS3

0.800
0.776
0. 761

24.847
21.760
19.087

Empathy EM1
EM2
EM3

0.848
0.860
0.816

40.149
38.461
28.575

Outcome Quality

(6 items)

Functional Benefit FB1
FB2
FB3

0.787
0.771
0.780

22.823
25.801
20.690

Emotional Benefit EB1
EB2
EB3

0.917
0.910
0.915

66.337
70.784
70.881
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Appendix 8. G: Significance of loadings (Third-order model)

Third order
construct

Second order
constructs

First order
Constructs

Items Loadings t-stat

Service Quality
(25 items)

Platform Quality

(10 items)

System Reliability SR1
SR2
SR3

0.722
0.761
0.758

11.133
10.870
13.331

System Availability SA1
SA2

0.710
0.720

07.467
06.661

System Efficiency SE1
SE2
SE3

0.767
0.770
0.751

22.224
21.958
21.202

System Privacy SP1
SP2

0.793
0.753

10.102
11.133

Interaction Quality

(9 items)

Responsiveness RE1
RE2
RE3

0.714
0.735
0.768

16.499
19.664
21.514

Assurance AS1
AS2
AS3

0.788
0.772
0. 711

24.612
26.301
14.614

Empathy EM1
EM2
EM3

0.792
0.789
0.760

25.149
26.987
20.604

Outcome Quality

(6 items)

Functional Benefits FB1
FB2
FB3

0.746
0.716
0.760

19.227
19.923
06.661

Emotional Benefits EB1
EB2
EB3

0.846
0.832
0.838

34.285
33.575
35.599
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Appendix 8. H: Cross loadings of the measurement model

Assurance
Intention to

Continue Using
(ICU)

Emotional Benefit
(EB)

Empathy

ICU1 0.492873 0.943698 0.469314 0.587120

ICU2 0.434707 0.929000 0.486034 0.495029

ICU3 0.419853 0.972264 0.469952 0.584105

EM1 0.400555 0.568048 0.455058 0.941635

EM2 0.450863 0.542357 0.467657 0.945512

EM3 0.412448 0.514494 0.456258 0.879906

AS1 0.899377 0.557085 0.588721 0.544428

AS2 0.902617 0.586737 0.660302 0.440335

AS3 0.840691 0.482172 0.601652 0.586167

EB1 0.511035 0.446828 0.960912 0.579787

EB2 0.481118 0.425032 0.951506 0.481146

EB3 0.418331 0.466035 0.945212 0.481523

Quality of Life
(QOL)

Responsiveness
(RE)

Systems
Availability

(SA)

Satisfaction
(SAT)

RE1 0.506952 0.927499 0.314789 0.527944

RE2 0.476074 0.919649 0.403210 0.509352

RE3 0.547352 0.916629 0.302966 0.592548

SA1 0.308836 0.335521 0.911798 0.287688

SA2 0.283542 0.334112 0.906549 0.289340

QOL1 0.904641 0.458781 0.239014 0.581957

Q0L2 0.904722 0.473485 0.279836 0.544852

QOL3 0.881095 0.540271 0.321122 0.490143

QOL4 0.915789 0.526012 0.333752 0.572798

SAT1 0.414159 0.575007 0.298593 0.949643

SAT2 0.358128 0.581207 0.290605 0.952962

SAT3 0.310229 0.541276 0.302124 0.951126

SAT4 0.499776 0.546550 0.313154 0.942096
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Systems
Efficiency

(SE)

Systems Privacy
(SP)

Systems Reliability
(SR)

Functional
Benefit

(FB)

SE1 0.937188 0.395978 0.434997 0.414159

SE2 0.956329 0.418843 0.445152 0.358128

SE3 0.934199 0.460984 0.423225 0.310229

SP1 0.435471 0.977096 0.289238 0.499776

SP2 0.446226 0.976231 0.253907 0.298593

SR1 0.440260 0.249724 0.890143 0.290605

SR2 0.401454 0.256019 0.927021 0.302124

SR3 0.427867 0.321122 0.937816 0.313154

FB1 0.335521 0.333752 0.414159 0.834355

FB2 0.334112 0.298593 0.358128 0.843777

FB3 0.458781 0.321122 0.310229 0.844660
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Appendix 8. I: Power analysis (using the program G*Power 3.3.3)

T tests - Linear multiple regression: Fixed model, single regression coefficient

Analysis: Post hoc: Compute achieved power

Input: Tail(s) = One

Effect size f² = 0.10

α err prob = 0.05

Total sample size = 283

Number of predictors = 3 (SQ, SAT, QOL)

Criterion Variable                  =   1 (ICU)

Output: Noncentrality parameter δ = 6.5153665

Critical t = 1.6503335

Df = 279

Power (1-β err prob) = 0.9999994
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Appendix 8. J: Predictive relevance (using the program PLS Graph 3.0)

Constructs CV Redundancy CV Communality

Service Quality (SQ) 0.502 0.502

Satisfaction (SAT) 0.549 0.871

Quality of Life (QOL) 0.500 0.792

Continuance Intentions (ICU) 0.546 0.745

Appendix 8. K: GoF index estimation

Endogenous Constructs AVE R2

Systems reliability 0.844 0.596
Systems availability 0.788 0.464
Systems efficiency 0.889 0.714
Systems privacy 0.954 0.412
Responsiveness 0.849 0.733
Assurance 0.777 0.783
Empathy 0.852 0.832
Functional Benefit 0.707 0.867
Emotional Benefit 0.907 0.919
Satisfaction 0.901 0.609
Intention to continue using 0.900 0.629
Quality of life 0.813 0.622

Average 0.848 0.682

682.0848.0 GOF 0.760
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Appendix 8. L: Bangla Questionnaire
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IC1. (

IC2. ,
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IC3.
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QL1.

QL2.

QL3.
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QL4. ,

-

খ ুব

TM1 . স ম য় ১ ২ ৩ ৪ ৫ ৬ ৭

TM2. ঔ ষ ধ িব ষ য় ক ১ ২ ৩ ৪ ৫ ৬ ৭

TM3. স ােথ ১ ২ ৩ ৪ ৫ ৬ ৭

TM4. িব েশ ষ ািয় ত ১ ২ ৩ ৪ ৫ ৬ ৭

TM5. স ুিব ধ া িব ষ য় ক ১ ২ ৩ ৪ ৫ ৬ ৭
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-
SF1.

?

১ . ২ . ন া

SF2 . আ েশ প ােশ র িক আ প ন ােক

?

১ . ২ . ন া

SF3 . এ ই খ র েচ র আ প ন ার অ িভ ম ত িক ? ১ . ২ . ম াঝ াির ৩ . ক ম

SF4. গ ত এ ক ব ছ ের ক ত ব ার আ প িন এ ই ক ের েছ ন ? ১ . এ ক ২ . দ ইু ৩ . িত ন ৪ . িত ন ব াের র

: ১ . ২ .

1.
2. গ ৃিহ ণ ী

3.
4. স র ক াির  চ াক ির

5.
6.

ব য় স

1. ১৮ -২ ৫
2. ২৬ -৩ ৩

3. ৩ ৪ -৪ ১
4. ৪ ২ -৪ ৯
5. ৫ ০+

আ য় ( ট াক ায় )

1. ৫ ০ ০ ০ -

2. ৫ ০ ০ ১ -১ ০ ০ ০ ০
3. ১ ০ ০ ০ ১ -১ ৫ ০ ০ ০
4. ১ ৫ ০ ০ ১ -২ ০ ০ ০ ০
5. ২ ০ ০ ০ ১ -২ ৫ ০ ০ ০
6. ২ ৫ ০ ০ ১ -৩ ০ ০ ০ ০

1. শ হ র

2.
3.

1. স ক াল ৯ :০ ১ – িব ক াল ৫ : ০ ০
2. স ক াল ৫ :০ ১ – র াত ১ ০ :০ ০
3. র াত ১ ০ :০ ১ – ৫ :০ ০
4. ৫ :০ ১ - স ক াল ০ ৯ :০ ০
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