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ABSTRACT
Advances in technology and people’s changing lifestyles are the factors driving organizations
to implement innovations for their businesses. However, only a certain percentage of the
innovations are being accepted by customers and the rest of them are not enjoying proper
acceptance as expected.

In 2011 the Australian federal government allocated $466 million to a personally controlled
health record system where hospitals, medical professionals and patients shared their medical
records. Through this innovation Australians can access a summary of their health record at
any time or anywhere, Australians can receive coordinated and holistic care because the
patients’ medical records can be viewed by any medical professionals when it is needed. Less
paper-based records and errors, access to health care by remote communities and less
hospitalization will emerge due to integrated care and improved management of chronic
diseases.
Innovation in the healthcare sector will improve the quality of health care services in Australia.
This initiative does not guarantee that people will adopt it immediately. The success of this
government initiative relies on the willingness of people to accept this facility. Therefore, this
research investigates the factors influencing the behavioural intention of people to adopt Mhealth services in Australia.

The purpose of this research is to identify the determinants of adopting this innovation
empirically and to develop a new theoretical framework which explain the decision of
Australian to adopt mobile health services. This research study provides and validates an
enhanced model of mobile health adoption by considering the strength and weakness of
existing previous research models. The theoretical framework for this proposed research is
based on the theory of reasoned action (TRA), Technology acceptance model (TAM), theory
of planned behavior (TPB), decomposed theory of planned behavior (DTPB), Model of
adoption of technology in the household (MATH) and Model of broadband adoption (MBA).
These research models have their own limitations and some were developed to examine only a
particular type of innovation. Therefore, the enhanced model of this research include many
modifications which were not in these previous models.

xiv

The enhanced model of this research include numerous factors found in previous research
models in innovation adoption and combines those factors which were suggested through
previous research models. In addition, the enhanced model of this research include more
variables from the studies which were considered as innovation acceptance-related studies to
develop it as a comprehensible model of innovation adoption. Therefore, the prediction
strength of this model may goes beyond the previous research models.

Quantitative research method has been used and the data has been collected through
questionnaires. The empirical results indicate that the proposed research model of this thesis is
supported and capable to identify the behavioural intention of the users in adopting M- health
services.

The findings show that the Utilitarian outcome, Service quality, knowledge, ease of use,
Federal government policy, social media influence, social network and peer influence are the
main variables to explain the adoption of this innovation. Moreover, the result shows that the
demographic factors such as age, gender, education and income has influenced innovation
adoption. The theoretical framework has been developed in this research offers a complete
theoretical base to improve the understanding of innovation adoption by users. This study
provides contributions to knowledge and practice for the government body who is in charge to
implement and monitor mobile health services in Australia.
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CHAPTER ONE
INTRODUCTION
1.1 Background of the Problem
In the last ten years, information and communication technology has progressed significantly
and exerts a great influence on people’s lives and on their day-to-day activities. This has
happened to such an extent that people have become technologically dependent (Sun,
Bhattacherjee & Ma, 2009; Wu, Li & Fu, 2011). Mobile health (or M-health) is a new way of
operating healthcare services using information and communication technology (Chan, 2000).
Wireless technologies have grown rapidly and become increasingly popular in businesses and
their clients for a variety of reasons (Wu, Li & Fu, 2011). Mobile technologies have led to the
creation of various applications in businesses and they have changed peoples’ lifestyles (Liu,
Zhu, Holroyd & Seng, 2011) and the way they work. Wu, Li and Fu (2011) assert that the health
sector has embraced mobile technologies for over a decade after other sectors of society did.
M-health offers opportunities to use health services in a most convenient way. General health
care and emergency care services in many countries utilize mobile technologies to provide more
efficient services to patients (Haux, 2006; Aggarwal, 2012).
Wireless networks and mobile computing have been added to ambulances in Finland and
Sweden (Jelekainen, 2004; Alsos, Das & Suanoes, 2012). Through these mobile technologies
the information concerning the patients, location of the ambulance, and estimated arrival time
can be viewed by the hospital staff, who can then make the necessary arrangements before the
ambulance arrives at the hospital (Jelekainen, 2004). Furthermore, M-health enables the public
to access their medical health records, manage their appointments, make referrals through
electronic messaging and manage their prescriptions using mobile devices. Moreover, medical
professionals (general practitioners, pathologists, physiotherapists, specialists, etc.) can
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transmit their patients’ electronic records through a secure network to the database of patients.
These can then be viewed by medical professionals and patients (Ammenwerth, Graber,
Herrmann, Burkle, & Konig, 2003; Alsos, Das & Suanoes, 2012).
In 2011 the Australian federal government allocated $466 million to a personally controlled
health record system where hospitals, medical professionals and patients shared their medical
records. Residents in the Australian Capital Territory and southern New South Wales could
register for this service format at the end of 2011, and it was estimated that residents elsewhere
in Australia could have this facility by July 2012 (Fleming, 2008; Nehta, 2011). The Australian
federal government’s initiatives mean that patients can access their health records through selfmanaged portals where all their health information is stored. Medical records include the notes
and prescriptions from general practitioners, pathology reports, information about referrals and
notes from specialists. This self-managed portal that the patient can use will improve the quality
of healthcare (Nehta, 2011).
These types of facilities considered as innovation which is defined as the development and
implementation of new ideas by people (Nelson, 1990). Through this innovation Australians
can access a summary of their health record at any time or anywhere. Australians can receive
coordinated and holistic care because the patients’ medical records can be viewed by any
medical professionals when it is needed; Australians are not required to take their paper-based
prescriptions to the chemist. The prescribed medicine will pop up on the screen once a patient’s
barcode has been scanned through a barcode reader. Less paper-based records and errors, access
to health care by remote communities and less hospitalization will emerge due to integrated
care and improved management of chronic diseases (Fleming, 2008; Nehta, 2011; Alsos, Das
& Suanoes, 2012).
Advances in technology and people’s changing lifestyles are the factors driving organizations
to implement new products for their businesses and better quality services. However, only a
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certain percentage of the new products are being accepted by customers and the rest of them
are not enjoying proper acceptance as expected (Zeithaml, Parasuraman & Malhotta, 2002;
Abulrub, Yin & Williams, 2012). Therefore, it is vital to understand users’ acceptance of
technological innovation because the efficiency, effectiveness and productivity of products and
services rely on their acceptance. Innovation in the healthcare sector will improve the quality
of health care services in Australia (Fleming, 2008; Nehta, 2011). This initiative does not
guarantee that people will adopt it immediately in their day-to-day lives (Hong & Zhu, 2006;
Gerpott, 2011). Untouched innovations have been described by Bhattacherjee (1998) as
evidence of “Shelf-ware syndrome” because those innovations become idle on the shelves and
not used by the people they are intended for. The success of M-health services depends on each
user’s willingness to accept it and use it (Gerpott, 2011). There are many reasons why users
adopt M-health services or otherwise.

Consequently, the acceptance of innovations is an important issue in any organization (DeLone
& McLean, 2004; Gerpott, 2011) particularly those specializing in healthcare (Guglielmo,
2001; Rampersad, Plewa & Troshani, 2012). Some new innovations have failed because they
did not receive acceptance by users (Ahn, 2010). The success of this government initiative relies
on the willingness of people to adopt this facility. Therefore, this research investigates the
factors influencing the behavioural intention of people to access M-health services in Australia.
This study proposes a new theoretical framework through an empirical study conducted in the
Australian Capital Territory. The theoretical framework for this proposed research is based on
the theory of reasoned action (TRA), Technology acceptance model (TAM), theory of planned
behavior (TPB), decomposed theory of planned behavior (DTPB), Model of adoption of
technology in the household (MATH) and Model of broadband adoption (MBA). These
research models have their own limitations and some were developed to examine only a
particular type of innovation (Venkatesh & Brown, 2001; Shyu & Huang, 2011).
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The theoretical model developed for this thesis includes some modifications which were not in
the original model, the aim being to produce a better understanding of the factors influencing
Australians’ intention to use mobile health services. Using the factors with a certain number of
variables in this research will provide a greater understanding of the degree of acceptance of
the new innovation. Moreover, this study tests the factors influencing the behavioral intention
of Australians to adopt mobile health services. This has not been researched previously because
the innovation began in 2011 and was not extended Australia-wide until 2012.
Recommendations will be made to government policy-makers to identify what customers
prefer, and to make necessary changes which will lead to their full acceptance by customers.

The key terms utilised in this thesis are outlined here so that the reader can understand the
subject clearer. The definitions of these terms extracted from the published literature are
referred to in Chapter Two. The following table summarizes the key terms and explanations for
those terms.
Table 1.1
Definition of key terms utilized in this study
Key Terms

Definitions

Actual usage of M-health
services

The amount of mobile health services utilized by the respondents.

Attitude

A pre-disposition towards to an object, event or technology positively
or negatively.
Willingness to embrace new ideas, new technology or new habits

Adoption

Hedonic Aspect

Perceived usefulness. Users decide to adopt an innovation based on its
usefulness or utility.
The fun, enjoyment or pleasure obtained when using the technology.

Service quality

The quality of the services provided through M-health services.

Knowledge

Knowledge about the innovation may influence the user to adopt
particular innovation.
The users decide to adopt the innovation based because it is easy to
use.
The policy of the federal government on new innovations it wants to
implement.
The influence of friends, colleagues or relatives on a particular
behavior.

Utilitarian Aspect

Perceived ease of use
Federal government policy
Peer influence

page 4

1.2 Research Questions
This research study aimed to seek answers to the following questions to enhance our
understanding of the subject being researched in this thesis:
(1) How do the Attitudinal constructs - utilitarian outcomes, hedonic outcomes and service
quality - influence Australians to adopt mobile health facilities?
(2) Do the Control Constructs - knowledge, perceived ease of use, and federal government
policy - influence Australians to adopt mobile health facilities?
(3) How do the Normative Constructs - social media influence, peer-influence and social
network – influence the intention of Australians to adopt mobile health facilities?

1.3 Significance of the study
This study aimed to develop a research model which is considered to be an extended model of
previous research models on innovation adoption. The previous research models have been
tested empirically. The mobile health service is an innovation launched by the Australian
government in 2011. The success of a newly introduced innovation is based on users’
acceptance of it. Acceptance is based on how much the users know about the innovation and
what are the benefits for them when they adopt it. Therefore, the comparison between the
traditional way of using health services and using innovative health services may help users to
better understand it and to determine their choices. This research explored and explained the
innovation, specifically mobile health services and used the research model to test the opinions
of the users empirically. Through this study, users will become aware of the benefits of using
mobile health services.
This research is considered as an unique and important because of the nature of the study even
though there were few studies conducted in various parts of the world such as china, brazil and
India. There are few reasons why this study is important which are:
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1. The mobile health services in Australia is implemented such a way which is very
different than the implementation of mobile health in other countries.
2. The participants of this research who are the users of mobile health services in Australia
has different social and cultural background than the participants in other countries.
3. Only a few research studies have been conducted on mobile health services and research
on such services in the Australian context is rare.
The outcome of this research indicates that the theory on innovation adoption can be extended,
according to Whetten (2006) and Whetten and Mackey (2002). Therefore, the outcome of this
research may fill the gap in the theoretical knowledge of the factors influencing the adoption of
mobile health services by Australians. Consequently, the outcomes of this research study will
make an important contribution to knowledge. Moreover, the findings will provide a better
understanding for government organizations on how Australians like to use mobile health
facilities. These findings will generate feedback to government organizations, namely the
National e-Health Transition Authority of Australia. This study will influence government
organizations to alter their strategies so that users accept them.

1.4 Contributions of the study
This study is structured in such a way to produce the outcomes that will greatly contribute to
theoretical knowledge, which can extend the boundaries of previous studies in this area of
research. The method of implementing this particular innovation may be modified through the
outcomes of this research so that more users approve of it. The contributions of this study in
theory and practice are explained in more detail below.

1.4.1 Theoretical Contribution
This research study has developed a research model titled the Mobile Health Adoption Model
(MHAM) which correlates the influence of certain factors on usage and attitude to adopting
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mobile health services. The theoretical contributions of this research are explained in more
detail below.
Firstly, the research model for this study includes the core themes of previous research studies
such as: theory of reasoned actioned (TRA) (Fishbien & Ajzen, 1975), Technology acceptance
model (TAM) (Davis, 1989), Unified theory of acceptance and use of technology (UTAUT)
(Venkatesh, Morris, Davis & Davis, 2000), theory of planned behavior (TPB) (Ajzen, 1991;
Ajzen & Fishbein, 1980), decomposed theory of planned behavior (DTPB) (Taylor & Todd,
1995), Model of adoption of technology in households (MATH) (Venkatesh & Brown, 2001)
and Model of broadband adoption (MBA) (Dwivedi, 2005). These theories have been combined
and validated to explain the adoption of mobile health services by the Australian public. This
enhanced research model demonstrates that the theories of innovation adoption or technology
adoption can be extended to include different types of consumers. As shown in Table 3.2,
previous research theories were based on the context of employees’ adoption of innovation
introduced by their employer. Throughout this research, this context has been modified from
the organization to the individual level. The extension has widened the theory of innovation
adoption. Employees may feel pressure from workplace management to utilize and adopt new
innovation introduced by their company because it has invested huge amounts of money to
boost the organization’s income. However, the adoption and usage of MHAM is generally
voluntary and is influenced by other factors which are explored in this thesis. Moreover,
MHAM is based on previous research models especially the similar model known as Mobile
broadband adoption (MBA).
Even though these two models are similar we are able to notice differences in the nature of user
groups. The MBA aims to explain mobile internet usage which is service that has to be paid
for. On the other hand, mobile health services are not a paid service even though this service is
made available through the internet. Consumers pay for the mobile internet plan and they use
the internet to utilize many services such as social network, live chat, video conversation, online
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banking, sending and receiving emails, etc. The cost of mobile internet in using mobile health
services is not immediately known to the users and not something they are interested in finding
out. MHAM has addressed this situation so that is more appropriate in this milieu. MHAM is
considered as making a contribution to theory by developing literature which combines all of
these concepts into a single model to explain the usage and adoption of mobile health services
in Australia. A replication of an empirical study with different users may extend the parameters
of the literature (Tsang & Kwan, 1999).
Secondly, the constructs which are connected with social relationships such as peer, social
network and social media are often included in various research studies on innovation adoption
(Talukder, 2011). These constructs were tested empirically but the outcomes were insignificant.
The lack of statistical significance appears to be ignored by researchers. A proper effort to
explain the contribution of the constructs relating to the link between social relationships and
innovation adoption research may enhance our theoretical understanding of this research topic.
This research explains why these constructs lack significance in innovation adoption research.
The details can be found in Chapter Seven.
The MHAM developed theories of innovation adoption. The empirical evidence for MHAM
has been collected from Canberra, which is the capital of Australia. This research model
contributes to the theory of innovation adoption which can explain and predict the adoption of
mobile health services by people. The influential factors in the adoption of mobile health
services are as follows: utilitarian aspects, service quality, knowledge, perceived use of use,
federal government policy, social media influence, social network influence and peer influence.
These variables are moderated by the demographic characteristics of users. The theoretical
contributions of this research are highlighted in Chapters Six and Seven which discuss the
results.
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1.4.2 Practical contributions
Apart from the contributions to knowledge, this study will be very useful for innovators in the
healthcare sector and especially for the National e-Health Transition Authority of Australia and
federal government. It may guide senior management to change the process of implementing
an innovation so that it would be accepted by users. This research will increase the possibility
of acceptance by identifying the factors which influence the intentions (or otherwise) of
Australians to use mobile health services.
According to the marketing perspective, Tikkanen et al. (2009) stated that successful marketing
of new innovations is based on best understanding of the marketing implications of those
innovations. Literature on the marketing relationship between customers and a business has
emphasized the degree of trust between two parties (Morgan & hunt, 1994). To achieve this
aim, there should be a two-way communication system in place between customers and
businesses that make and sell products (Tikkanen et al., 2009). Identifying and understanding
the determinants what influences the users to adopt mobile health services help the marketers
to build strong relationship with customers.
The success of innovations lies in getting the acceptance of users. Therefore, the outcome of
any research on innovation adoption may help the developers of a particular innovation or the
organization that implements those innovations. It is envisaged that strong feedback to the
authorities who are charge of implementing mobile health services and the federal government
of Australia, will inform them of Australians’ desire to use this innovation and what encourages
them to do so. On the other hand, the Government of Australia has initiated implementing
mobile technologies across government departments and public sectors (APSMR, 2013). This
initiative is aimed to cater the digital trend of this era and to provide a better service to the
Australian public. The outcome of this research gives strong feedback to the government to
make the service more effective which can achieve the targeted milestone in implementing the
digital mobile services across the public service sector.
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1.5 Structure of the thesis
This thesis has been structured according to the requirements of the institution in which it has
been completed. This thesis adopts the guidelines of Cresswell (2000) and Perry (1998), to write
the chapters in past tense except the discussion chapters which should be in the present tense.
The thesis consists of seven chapters and they are explained in more detail below.
Chapter: 1 Introduction
Chapter One provides an introduction to the research problem. It explores the research questions
and identifies those factors influencing the behavioral intention of Australians to adopt mobile
health services. The rationale of this research is also important: what are the contributions of
this thesis to the existing knowledge and practice and the significance of this research.
Moreover, this chapter explores the three factors and its variables which make a great impact
on the behavioral intention of Australians to use and adopt mobile health services.
Chapter 2: Literature Review
Chapter Two reviews the relevant published literature on this topic. This chapter begins with a
definition of mobile health services, its significance and suitability for the Australian
community. This chapter explains the subject through the published literature. The subject of
this research is mobile health services. To provide a better understanding to the reader, the
chapter explains and defines services in general and the definition of health care. The next part
of this chapter explores the literature on health care services, and it combines the first two parts
of the literature review. The following section of this chapter evaluates the literature on how
M-health works and different types of mobile health services implemented in various parts of
the world. This chapter concludes with an analysis of the literature on how M- health services
are utilized in Australia.
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Chapter: 3 Theoretical framework
This chapter explores the literature on research frameworks which have been used in the past
to measure the acceptance of innovations. The success of certain innovations is based on their
general acceptance by users. The innovation is considered to fail if it is not adopted by users.
The theory of reasoned actioned (TRA) (Fishbein & Ajzen, 1975), Technology acceptance
model (TAM) (Davis, 1989), The Unified theory of acceptance and use of technology
(UTAUT) (Venkatesh, Morris, Davis & Davis, 2003), the theory of planned behaviour (TPB)
(Ajzen, 1991; Ajzen & Fishbein, 1980), the decomposed theory of planned behaviour (DTPB)
(Taylor & Todd, 1995), Model of adoption of technology in the household (MATH) (Venkatesh
& Brown, 2001) and Model of broadband adoption (MBA) (Dwivedi, 2005), were developed
by researchers working in the discipline of information technology. This chapter brings together
all the previous theoretical frameworks on innovation adoption and reveals their strengths and
weaknesses when measuring their level of adoption by users.
Chapter: 4 Research Model and hypothesis development
This chapter concentrates on the theoretical research model which is an extension of the existing
models on acceptance of the innovation. The limitations and suitability of the theory of reasoned
actioned (TRA), Technology acceptance model (TAM), the theory of planned behaviour (TPB),
the decomposed theory of planned behavior (DTPB), Model of adoption of technology in the
household (MATH) and Model of broadband adoption (MBA) are reviewed in this chapter. The
model of broadband adoption (MBA) has been considered a suitable one for examining the
critical factors. This model has been customized by adding a few variables and removing others.
The fourth chapter illustrates the research model developed for this study. Initially Chapter Four
describes in detail the structure of the proposed research model. The research model for this
proposed research was developed with 13 variables and 4 categories including demographic
variables. This model has been designed based on extending the MBA to investigate the
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adoption of M-health by Australians. This extended research model is aimed to examine the
acceptance of mobile health services. It includes four factors and sixteen variables which have
been tested empirically in the Australian Capital Territory (ACT). This proposed research
model has many modifications made to it, adding different factors and variables and replacing
those of other models. It is noted that the model MBA is based on previous research models
(Theory of reasoned action, Technology Acceptance Model, Theory of Planned Behaviour,
Decomposed Theory of Planned Behaviour and Model of Adoption of Technology in
Household).

The last part of this chapter explores the literature about the four factors and sixteen variables
which influence the behavioral intention of Australians to use mobile health services. This
section looks at literature concerning: four variables of attitudinal construct (relative advantage,
utilitarian outcomes, hedonic outcomes and service quality); four variables of control construct
(perceived knowledge, perceived cost, perceived ease of use and self-efficiency); and four
variables regarding normative construct (primary influence, secondary influence, social
network and image). Additionally, this chapter explores the published literature on
demographic characteristics (gender, age, academic, qualifications and occupations) and the
importance of those characteristics for this study.
Chapter: 5 Methodology
The methodology chapter explores the methodologies utilized in this research. It begins with
an introduction to the research, purpose, location and research questions posed in this thesis.
This chapter also emphasizes how these approaches were used specifically in this research and
justifies why they were employed. A quantitative approach was utilized to examine the data for
this research. Data was collected from paper-based surveys. Participants’ opinions and
statements, perspectives, etc., were investigated using this approach.
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In addition, this chapter describes the quantitative approaches in detail with the techniques of
data analysis. The software Statistical Package for the Social Sciences (SPSS) serves to analyse
the quantitative data. Correlations, cross-tabulations, descriptive statistics, ANOVA (Analysis
of Variance) and multiple regressions are techniques for quantitative data analysis. Quantitative
data analysis of this study uses the regression approach.
Chapter 6: Data analysis and discussion
Chapter Six concentrates on the analysis of quantitative data and discusses the responses of
participants. To achieve this purpose, this chapter starts with the demographic characteristics
of the participants in detail. The following section examines the independent variables using
the demographic characteristics of the participants. Moreover, multiple regression analysis,
ANOVA test, correlation and reliability test serve to describe the process of analysis. At the
end of this chapter, the researcher discusses the results and interprets how they are significant
for the proposed research model.
Chapter: 7 Conclusions and Implications
The concluding chapter begins with a summary of the research problem and the answers to the
research questions. This chapter also articulates the successful outcomes of the whole research
process. The second section of this chapter explores the impact and implications of the research
model and how it can contribute to theoretical knowledge of this topic. The extended research
model has been used as a framework to find the answers to the research problem through
empirical data. This empirical study offers valid connections between the behavioral intention
of Australians to use mobile health services and what influences them to do so. This chapter
ends with a recognition of the limitations of the research and suggestions for future research.
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1.6 Conclusion
This chapter has documented the background information concerning the research problem and
the topic being explored. It described the significance of this research and summarized methods
that will be employed. The last part of this chapter describes what the following chapters will
cover and how they are organized.
The next chapter explores and assesses the published literature and it will evaluate the past
studies on factors influencing the intention of people to use innovations of information
technology that apply to mobile health services. Mobile communication technologies have been
accepted widely by other countries in the healthcare sector. Mobile networks have been used to
provide advanced services in the healthcare sector in many developed countries. However, only
in recent years has the Australian federal government begun a project to provide Australians
with access to their medical records, receive electronic referrals and electronic prescriptions.
On the other hand, the success of this initiative is based on the willingness of users to adopt this
facility.
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CHAPTER TWO

LITERATURE REVIEW
2.1 Introduction
This chapter presents a review of the published literature related to the research problem being
investigated in this study. Specifically, discussed in this chapter are the studies on mobile health
services and the factors influencing people’s behavioral intentions to use them (Sofaer &
Firminger, 2005). Furthermore, this chapter documents the definition, nature and facilities of
mobile health services. This type of innovation may enhance the lifestyle of users because the
services are delivered in real time. The success of the innovation depends on the willingness of
the people to embrace it. However, there is no assurance that this will actually happen. Thus,
part of this literature review is to explain why mobile health services to some extent are resisted.
The influences of this new innovation on people’s lives in the modern world are discussed and
described here. To identify the exact factors which influence the intention of Australians to
embrace mobile health services, this research uses a theoretical framework which is based on
previous research models. These are as follows: theory of reasoned actioned (TRA),
Technology acceptance model (TAM), Unified theory of acceptance and use of technology
(UTAUT), theory of planned behavior (TPB), decomposed theory of planned behavior (DTPB),
Model of adoption of technology in households (MATH) and Model of broadband adoption
(MBA). These are explained in more detail in Chapter 3.
Following the detailed discussion of the literature on mobile health services that are currently
globally available, this chapter looks at how mobile health facilities are being implemented in
Australia. The final section of this chapter explores the major research studies on mobile health
services to highlight the literature gap in this subject. Previous major studies have shown that

page 15

there is a lack of literature on mobile health services in Australia. Mobile health services were
only introduced to the Australian public on a nation-wide basis in 2014.

2.2 Definition of service
In defining the term ‘services’ scholars have a wide range of views. The Oxford Online
Dictionary defined service as an act of assistance. Many scholars such as Zeithaml (1981),
Kotler and Bloom (1984) and Kotler and Keller (2006) agreed that the act of assistance must
be intangible (explained further in section 1.2.1) in order to be eligible as a service. Similarly,
Berry (1980) asserted that services are activities which seek to fulfil the needs of people. These
types of services are not tangible and have no ownership (Edwardsson, Gustafsson & Roos,
2005). According to Vargo and Lusch (2004) services can be classified as the opposite of goods
which can be tangible. Services are series of activities which can satisfy particular human needs,
and Gronroos (2001) defined services as interactive processes which lead to outcomes that are
acceptable to customers.
According to Shostack (1977) a service is a process-based activity which will produce a better
enjoyment or solution that people require or aspire to. Siau and Shen (2003) defined a service
as an intangible experience for a customer offered by a person or organization acting as a service
provider. According to Arnould’s (2006) definition a service is the transformation of a
transaction between two parties; the service received by the customer from the provider cannot
be exchangeable and intangible. To sum up, the aim of services is to provide and fulfil the needs
of others or enhance their lifestyle and cannot be exchanged or refunded (Maglio & Spohrer,
2008).
According to Spohrer, Maglio, Bailey and Gruhl (2007) services are actions which can be
utilized for the benefit of others. This type of action may require specialized skills and
competencies of others who want to contribute to their wellbeing (Shemebri, 2006). Penaloza
and Venkatesh (2006) defined service as the interaction between two parties such as provider
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and consumer aiming to produce a benefit for the customer. In summary, services are economic
activities which are special, skilled and can contribute to people’s needs being fulfilled (Kotler
& Keller, 2008).
According to Lusch and Vargo (2006) service is defined as passing on the knowledge and skills
from one party to another. Services are classified as the sources which can contribute to
enhancing others’ lifestyles (Lusch, Vargo & O’Brien, 2007). Michel, Stephen and Gallen
(2000) defined services as acts which are conducted to fulfil the needs of others freely or on a
monetary basis. Lovelock, Patterson, and Walker (2001) noted the purpose of services is to
solve the problems that others are experiencing. The following section describes the
characteristics of services in more detail.

2.2.1 Characteristics of Services
The current literature highlights many characteristics of services. Intangibility, variability,
customer participation, perishability, inseparability and ownership are the main traits found in
the literature, and the following section will explore them in more detail.
Intangibility has been mentioned as one of the characteristics of services by Zeithaml,
Parasuraman and Berry (1985). In fact, Deluca and Enmark (2000) considered intangibility to
be a prime characteristic of health services specifically. Intangibility refers to what we cannot
touch and feel is the opposite of goods which we can touch and feel (Dagger, Sweeney &
Johnson, 2007). According to Lovelock, Patterson, and Walker (2001), and Zeithaml and
Bitner (2009) intangibility is an important characteristic of services which can be classified as
highly intangible, moderately intangible or less intangible. Services can be evaluated and
graded after they have been used (Dagger & Lawley, 2003; Arnould, 2006). In addition, Akter,
D’Ambra and Ray (2010) stated that services cannot be smelt, touched or felt. Moreover,
services can be provided face-to-face or from a distance using modern communication devices
and technologies (Dagger, Sweeney & Johnson, 2007). Satisfaction with a service can vary
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from customer to customer because each person is different (Shemebri, 2006). It is
understandable that the person who compares two or more services should experience them in
different ways and degrees (Zeithaml & Bitner, 2009).
The second characteristic of the services is variability. Variability is defined as differences in
outcome (Berry & Bendapudi, 2007). Originally, humans produce services and a person or
persons have ownership of the services. This is why the term Human Resources (HR) has been
developed to indicate this trend. However, modern technology is now being used as a service
provider. Stand-alone machines have the capacity to provide services. The background and
attitude of the person may affect the services provided by other people. The outcome of services
provided by people differs from one person to another because the service provider comes from
a different background. The same type of service can vary in terms of quality (Gronroos, 1988).
The personality of the provider, the transaction speed, the attitude and manners are the main
reasons why the outcomes of services vary (Fitzsimmons & Fitzsimmons, 2006). Moreover, it
is obvious that the service outcome will never be identical. There is evidence that the personal
attitude of the person has a considerable effect on the service he or she provides (Gronroos,
1988). Furthermore, customers’ evaluations of the service will vary (Kotler & Keller,2006).
Customer participation is one of the characteristics of services. As mentioned earlier the
purpose of the service is to fulfil people's needs. The service to fulfil human needs is considered
to be an essential factor and the service aimed to enhance human life is considered to be a nonessential service (Berry & Bendapudi, 2007). Therefore, human involvement is indispensable
for a service regardless of whether it is essential or non-essential (Vargo & Lusch, 2004).
Moreover, the service is live and customers should be involved at the time of participation
(Alter, 2008). Services cannot be preserved for future business (Zeithaml, 2000). In other
words, a service is a sort of benefit received by an individual or a group from an individual or
a group through the involvement of human resources.
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The next characteristic of services is perishability. Perishability is the opposite of preservation
and it refers to something that cannot be saved or stored for future consumption (Berry, 1998).
Zeithaml (2000) stated that a service is a live act and should be consumed at the time it is
executed. Therefore, two parties should be available to consume the service, i.e. the service
provider and receiver. It will not be considered a service if the receiver is not available while
the provider is available (Berry, 1998). Likewise, the service cannot be employed if the receiver
is available while the provider is absent (Zeithaml & Bitner, 2009). According to Lovelock,
Patterson and Walker (2001) the nature of the service may not allow the customer to return
goods or demand a refund if he or she is not satisfied with the goods or services offered. This
is one of the major differences between the service and goods (Zeithaml, 2000). Lovelock,
Patterson and Walker (2001) stated that it is difficult to manage the demand and supply in
providing a service by increasing the stock in a business because the service cannot be stored
or counted according to the level of demand. However, demand and supply can be managed by
increasing the number of service providers. According to Zeithaml and Bitner (2009),
customers need to wait in a queue to consume the service. To sum up, the service cannot be
stored or saved for future consumption; it should be consumed at the same time when the
receiver and service provider are both available. Furthermore, it is not possible to manage
demand and supply by simply increasing the inventory.
Inseparability is another characteristic of the service. Services cannot be separated from the
person who is providing it. Services cannot be transferred to another person such as a third
party, unlike goods which can be transferred to shops or supermarkets for sale (Berry, 1980).
The ownership of the service belongs to the person who provides it, and this person needs to be
present at that time to produce or conduct any services. The person who provides a service
should have thorough knowledge or expertise in the particular area that the service has been
established for. This is the reason why the licensing authorities in particular industries or sectors
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in many countries have legislative and regulatory requirements for service providers (Zeithaml
& Bitner, 2009).
This particular characteristic can differentiate goods from a service because the person who
sells the goods does not need to have deep or expert knowledge about the goods he or she sells
(Zeithaml & Bitner, 2009). On the other hand, the customer needs to cooperate with the provider
and any equipment which is involved in the production of a service so that it is efficient and
effective (Lovelock, Patterson & Walker, 2001). Furthermore, Berry (1980) stated that the
active interaction between the customer and the service provider will lead to a better outcome.
In summary, the service cannot be separated from the person who provides it, the person should
have deep knowledge of the service he or she provides and the service cannot be transferred to
others to deliver it.
The ownership of the service cannot be transferred to another person. The person who provides
the service should be in the place of business where the service is being offered (Lovelock &
Yip, 1996). The authority and skills of the service provider cannot be transferred to another
person who does not have the knowledge and competence to provide the services. This is
another major difference between goods and a service. The person should have good and
updated knowledge on the services when he or she provides it to others but the person does not
need to have deep knowledge about the product when he or she sells the product to others.
Business owners can buy the ownership of the product from the original owner and he or she
can sell it whenever they want but the service cannot be bought from the original owner and
then be transferred whenever needed (McColl-Kennedy, 2003). For this reason, Kotler and
Bloom (1984) claimed that the ownership of a service cannot be transferred to another party
without proper skills, training and knowledge. In summary, services are the actions or
interaction between two parties with the intention to fulfil their needs or enhance their lifestyle.
Many characteristics of services have been documented in the published literature. The most
important characteristics were discussed in this section. Table 2.1 below summarizes the
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characteristics of a service. The following section will compare health care services with the
characteristics of services in general and define what health care services should be.
Table 2:1
Summary of the characteristics of services

No. Characteristics

Explanation

Reference

1

Intangibility

Cannot be seen, smelled and touched

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

2

Variability

The outcomes of the services
will differ

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

3

Customer

Customer should be in the place
where the service is being
consumed or transacted

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

Participation
4

Perishability

Service cannot be stored
for future consumption

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

5

Inseparability

Services cannot be separated
from the person providing it

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

6

Ownership

The ownership of the service
cannot be transferred to others

Lovelock et al. (2011) ; Kotler
& Bloom (1984); McCollKennedy (2003); Zeithaml &
Bitner (2009)

2.2.2 Health Care Services
The previous section explored the characteristics of services and their impact. This section
compares the characteristics of a service with health care and from there describes what health
care as a service should consist of. Health services constitute an essential and rapidly growing
industry. Health care is classified predominantly as a service category (Lovelock, Patterson &
Walker, 2001). Health care services are provided by medical, physician and nursing people with
the appropriate skills, knowledge and workplace experience (Shostack, 1977). Health care is
considered to be a service because its nature of intangibility, variability, compulsory customer
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participation, perishability, inseparability, and ownership cannot be passed on to other person
(Zeithaml, 2000).
Intangibility has been mentioned as one of the characteristics of the services by Zeithaml,
Parasuraman and Berry (1985). Intangibility which we cannot touch and feel is the opposite of
goods which we can touch and feel (Dagger, Sweeney & Johnson, 2007). According to
Lovelock, Patterson, Walker (2001): Zeithaml and Bitner (2009) the intangibility is an
important characteristic of services which can be classified as highly intangible, slightly
intangible or lower intangible. Services being offered can be evaluated and graded after they
have been used. It is impossible to grade or evaluate a service before it is being utilized (Dagger
& Lawley, 2003). The services cannot provide any samples before it is used and it is difficult
for people to compare it with what is offered by another provider before they actually are
involved in the service (Arnould, 2006). Akter, D’Ambra and Ray (2010) stated that services
have no smell and no ability to be able to touch and feel. For this reason, health care services
such as medical consultation, surgery or other types of treatment cannot be touched and felt
during the treatment time or after it. Furthermore, the service cannot be compared with other
service before it is consumed.
The second characteristic of the services is variability. Variability is defined as a trait where
outcomes vary (Berry & Bendapudi, 2001). People produce services and have ownership of
them and this why Human Resources (HR) has been developed to indicate it. However, modern
technology has been used as a service provider. Stand-alone machines have the capacity to
provide service these days (Gronroos, 1988). The background and attitude of the person may
affect the services provided by people. The outcomes of services provided by people differ from
one person to another because the providers of services come from different backgrounds and
have different attitudes and assumptions (Berry & Bendapudi, 2007). The same type of service
can vary from provider to provider in terms of quality (Cronroos, 1988). Likewise, the services
provided by machines will differ. Moreover, some services from particular providers fail
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because of poor human performance in providing the service (Berry & Bendapudi, 2007). The
personality of the provider, the transaction speed, the attitude and manners and method are the
main reasons why the outcome of the service varies (Fitzsimmons & Fitzsimmons, 2006).
Variability is a why the basic characteristic of health care services because the services’
outcome varies across medical professionals. The background, attitude and manners of health
professionals reflect the services they provide to their customers or clients. Berry and
Bendapudi (2007) claimed that variability is an important characteristic of health services
because the skills, knowledge and competencies of the service provider vary from person to
another. The variability of the medical service provider is based on delivering the service,
technical skills and quality of communication between medical or health care staff and their
patients (Silvestro, Fitzgerald, Johnston, & Voss, 1992).
Customer participation is one of the characteristics of the services. As mentioned earlier, the
purpose of the service is to fulfil people’s needs or enhance their lifestyle or expectations. The
service to fulfil humans’ needs is considered as an essential service and the service aimed to
enhance the human life is considered to be a non-essential service (Sofaer & Firminger, 2005).
Therefore, human involvement is indispensable for services regardless of whether the outcome
is essential or non-essential (Vargo & Lusch, 2004). Referring to health care services, human
participation is essential because the medical service provider and the service receiver should
be in the same place. The receiver (patient) cannot send someone instead of himself or herself.
Likewise, a medical practitioner cannot appoint someone in his or her place without proper
qualifications (Akter, Hani & Upal, 2008). Thus, the patient and the medical professional
should participate in a health care service on an equal basis. Berry and Bendapudi (2007) stated
that participation is one of the characteristics of health care services where a patient and the
medical practitioner or professional should participate at the time of use.
The next characteristic of the services is perishability. Perishability is the opposite of preserving
which cannot be saved or stored for future consumption (Berry, 1998). As Zeithaml (2000)
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stated the service is a live act and it involves two parties. A service provider and receiver should
be available at the same time to participate in the exchange. It will not be considered a service
if the receiver is not available while the provider is available. Likewise, the service cannot be
used if the receiver is available while the provider is absent (Zeithaml & Bitner, 2009). As
Lovelock, Patterson and Walker (2001) stated, the nature of the service does not allow the
customer to return it. This is very different when the customer is not satisfied withgoods which
can be returned and a refund demanded. Perishability in the context of health care is a prime
characteristic where the health care service cannot be stored away for future consultation or
use. The medical professionals who are helping a patient should be in the same place when the
service is transacted and the service cannot be returned and a refund demanded (Kahn, Yang,
& Kahn, 2010).
Inseparability is one of the characteristics of the service. Services cannot be separated from the
person who is providing it. Services cannot be transferred to another person to be transferred to
a third party unlike goods which can be transferred to shops or supermarket for sale (Berry,
1980). The ownership of the service belongs to the person who provides it. The provider needs
to be present in that time to produce any services. The person who provides the service should
have thorough knowledge of the sector or industry in which the service is being provided. This
is the reason why the licensing authorities of countries have legislative and regulatory
requirements before, during or after services are provided (Zeithaml & Bitner, 2009).
Inseparability is one of the characteristics of health care services in that the service offered by
medical professionals cannot be separated from the person who provides it. Medical
professionals who provide such services should be present in the place where it is occurred
because the services cannot be separated from the owner to another party and then passed on to
the customers who are the patients.
The ownership of the service is not transferable to another person. The person who provides
the service should be in the place where the service is being provided (Lovelock & Yip, 1996).
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The authority and skills of the service provider cannot be transferable to another person who
does not have the knowledge and competence to provide the services. This is one of the major
differences between goods and service. The person should have much knowledge about the
service when he or she provides a service to others but the person does not need to have deep
knowledge about the product when he or she sells it to others. Business owners can buy the
ownership of the product from the original owner and he or she can sell it whenever they want,
however, a service cannot be bought from the original owner to be transferred whenever needed
(McColl-Kennedy, 2003). With reference to health care services, the ownership of the service
belongs to the person who is authorized to provide it. The authority to provide the service cannot
be transferred to others without proper skills, training, debriefing, etc. Therefore, the ownership
of health care service cannot be considered transferable to another party without proper skills
and knowledge (Kotler & Bloom, 1984).
The characteristics of services defined in this chapter, namely intangibility, variability,
customer participation, perishability, inseparability and non-transferable ownership are
replicated in health care services. It is evident that health care services cannot be preserved for
later use, cannot separate the service from the person who provides it and the ownership of the
service cannot be transferred to another person without proper skills and competencies (Kahn,
Yang, & Kahn, 2010). Table 2.2 below highlights the connection between health care services
and the significant characteristics of a service.
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Table 2:2
The connection between health care services and characteristics of services

No.

Characteristics

Reference

Connection with health care services

1

Intangibility

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

Health care services cannot be felt or
touched because they can be in the
form of a consultation.

2

Variability

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

The health care services transaction
between the patient and medical
practitioner vary depending on the
practitioner’s skills. Different levels of
skills and knowledge of the
practitioner will influence the service
they provide and this can lead to
different outcomes.

3

Customer
Participation

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

Customer participation is essential in
health care services because the patient
and the medical practitioner should be
present at same time in the same place.

4

Perishability

Zeithaml & Bitner (2009); Health care services should be
Lovelock et al. (2011); Berry consumed or transacted at the time
(1980); Zeithaml (1985)
they are offered. They cannot be saved
for future consumption.

5

Inseparability

Lovelock et al. (2011); Berry Health care services cannot be
(1980);
Zeithaml
(1985); separated from the person or persons
Zeithaml & Bitner (2009);
providing it.

6

Ownership

Lovelock et al. (2011); Kotler & The ownership of health care services
Bloom (1984); McColl-Kennedy cannot be transferrable to others.
(2003); Zeithaml & Bitner
(2009).

2.2.3 M-health Services
Information technologies have made rapid advances in the last two decades to improve people’s
lifestyles in almost all facets. Information technologies have enriched our daily activities such
as banking, business, transport and postal telecommunications (Liu, Zhu, Holroyd & Seng,
2011). However, Wu, Li and Fu (2011) assert that the health sector is embracing information
technologies only recently while other industries have already utilized this technology for at
least a decade if not more.
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Mobile health is a term covering a broad subject which includes mobile computing,
communication technologies, sensors and networking. It has been explained by Istepanian,
Jovanov and Zhang (2004), and Kharrazi, Chisholm,VanNasdale and Thompson (2012), that
mobile health refers to modern mobile communications and networks being used in the health
care industry. Norris, Stockdale and Sharma (2009), and Kaelber, Jha, Johnston, Middleton and
Bates (2008) have noted that M-health facilities are a modern development in the health sector
and they are making health care more effective and efficient.
M-health allows patients to access their medical health records, manage their appointments and
manage their prescriptions through mobile devices. In addition to this general development in
health care, mobile health is being widely used for emergency care in many countries
(Ammenwerth, Graber, Herrmann, Burkle & Konig, 2003; Dunnebeil, Sunyaeu, Blohm,
Leimeister, & Krcmar, 2012). For example, wireless networks, mobile computing and global
positioning systems are utilized in Sweden’s ambulance network (Scott, 2007; Dunnebeil,
Sunyaeu, Blohm, Leimeister, & Krcmar, 2012). Through this facility all the necessary
information concerning the patient, and the estimated arrival time of the ambulance can be sent
to the hospital immediately. In this way the hospital staff can make the necessary arrangements
before the ambulance arrives. Likewise, in the Netherlands, mobile devices are being used in
emergency trauma care (Duis & Werken, 2003; Etchemendy, Banos, Botella, Castilla, Alcaniz,
Rasal & Farfallini, 2011). With these modern technologies and facilities of mobile health, it is
necessary to identify the factors that influence individuals to adopt these facilities (Nelson,
1990; Dunnebeil, Sunyaeu, Blohm, Leimeister, & Krcmar, 2012). Consequently, the purpose
of this thesis is to develop an enhanced research model that measures Australians’ intention to
use mobile health facilities. Theory of Reasoned Action (TRA), Technology Acceptance Model
(TAM), Unified Theory of Acceptance and use of Technology (UTAT), Theory of Planned
Behavior (TPB), Decomposed Theory of Planned Behavior (DTPB), Model of adoption of
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technology in households (MATH) and Model of broadband adoption (MBA) have been used
as the basis for this research. The latter part of this chapter explores these models in more detail.

2.2.4 M-health
Mobile health refers to the introduction of electronic services to improve health services. This
means sharing medical records with other interested parties electronically through a secured
network (Burton, Anderson & Kues, 2004; Aggarwal, 2012). The patient’s health information
is kept in a centralized database where all the interested parties such as general practitioners,
pathologists, specialists and hospital staff can access the medical records to provide effective
and life-saving services (Tang, Ash, Bates, Overhage & Sands, 2006; Jen, Chao, Hung, Li &
Chi, 2007). The term mobile is used in this research to indicate these services because patients
can receive medical services while they are on the move and through their mobile devices, such
as phones, I-pads, etc. Through mobile health, patients do not need to carry all the paper-based
prescriptions, pathology reports, summary of the medical practitioners and referrals because all
of these are exchanged electronically (Hillestad, Bigelow, Bower, Girosi, Meili, Scoville &
Taylor, 2005; Lorenz & Oppermann, 2009). This type of service will improve medical services
so that they are more efficient with fewer errors. Chan (2000) has stated that mobile health may
incorporate smart card systems in the form of a credit-card sized device where customers can
swipe the card in chemists, at specialists and medical practitioners. Medical specialists can also
access the relevant medical information in this way.
People’s lifestyles have become much more mobile. It is no longer surprising that people move
across states and different countries because of the growth in the global economy and advances
in information technology (Dunnebeil, Sunyaeu, Blohm, Leimeister, & Krcmar, 2012; Alos,
Das & Suanoes, 2012). The mobile lifestyle of people is the reason why businesses are now
available on mobile phones and make possible online banking, online ticketing, online learning,
online communication (email) and online shopping. Consequently, there are no barriers for
people who want to move to a different state, region or country. Health factors constitute a
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major issue, however, that can reduce the freedom of people to travel about in this way (Ilie,
Slyke, Parikh, & Courtney, 2009). Mobile health can remove these shortcomings from people
who are moving around freely or as part of their job. Without mobile health services people
need to carry their (often bulky) paper-based medical records with them and they can often be
misplaced easily during travel (Chan, 2000).
The facility of mobile health records can help to access patients’ documents in an emergency
situation and in case of any accidents (Maloney & Wright, 2010). Accessing the medical records
of patients by the hospital staff and medical practitioners in an emergency can help discover
people’s state of health such as allergies, making it possible to provide the right kind of medical
services (Wright & Sittig, 2007). Chan (2000) remarked that the smart card with a barcode can
carry the medical records of patients which can then be viewed by relevant parties by swiping
the card through a card reader. This swipe card system is very handy and convenient for carrying
medical records where ever patients go and it will help the health services in cases of
emergencies and accidents (Naszlady & Naszlady, 1998). Ambulances use this smart card to
retreive the medical records while they are travelling to the hospital; at the same time medical
practitioners can read about a patient’s medical condition and prepare the right treatment or
medication accordingly (Chan, 2000).
However, the federal government of Australia is implementing mobile health services in a
slightly different way. Through the Australian mobile health system, the medical records of
patients are stored in a centralized database where all the interested parties including the patients
can access them (Nehta, 2011). This system allows the user of this service to access it any where
and at any time. It is noted that the smart card only allows users to access health records
nationally unless other countries have a similar system (Nehta, 2011) . The following section
will explore in detail how the Australian federal government is implementing mobile health
concepts to deliver effective health care services.
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2.2.5 Definitions of M-Health Services
Mechael (2009) defines mobile health as an extension or growth of e-health. E-health is the
service delivered through fixed electronic devices. Mobile health services are delivered through
mobile devices when the e-health services are channelled through fixed electronic devices.
According to DeLuca and Enmark (2000) mobile health can be defined as employing wireless
communication technologies to deliver health services, which means transmitting and storing
data among medical practitioners, hospitals, pathologists and patients. Figure 2.1 below
summarizes how Ivatury, Moore and Bloch (2009) view mobile health services.

E-Health
(Delivery of health services via information and communications technology)
M-Health
(Delivery of health services via mobile communications technology)
M-Health hotline services
(Delivery of health information and consultation services via mobile)
phone)
Figure 2.1 Differences between e-health mobile health and hotline services

Source: Ivatury, Moore and Bloch (2009)
Figure 2.1 indicates the differences between e-health, mobile health and M-health hotline
services. According to Figure 2.1, all three services come under the category of electronic health
(e-Health) which applies electronic communication technologies. However, mobile health is
the latest development within the concept of e-health. Furthermore, the idea of a mobile health
hotline offers a different way of delivering mobile health services (Ivatury, Moore & Bloch,
2009). A mobile health hotline refers to using a dedicated mobile phone number to provide
health care services to individuals (Leong, Sirio, & Rotondi, 2005). The mobile health hotline
provides real-time solutions to patients through voice data and short message services (SMS).
Patients can receive services from anywhere but one patient at a time unlike mobile health
services which make it possible for many patients to receive health services all at one given
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time. Moreover, patients can receive the services more effectively through mobile health
services because they permit video, imaging, text, data and voice options (Ivatury, Moore &
Bloch, 2009).
The current global medical system is not providing quality services efficiently to customers
(Kharrazi, Chisholm, VanNasdale, & Thompson, 2012). In the current system, the personal
health records (PHRs) of patients are stored in the repositories of individual health care
providers (Kaelber, Jha, Johnston, Middleton, & Bates, 2008). Because individual health care
providers control the system, patients cannot access their health records individually or with
any degree of freedom. This practice becomes very complicated because patients’ health
records become scattered in different locations without any connections made between them
(Norris, Stockdale, & Sharma, 2009). Therefore, the patients face difficulties in obtaining
quality medical services when they are relocating themselves, in case of an emergency or
accident. Consequently, a person’s previous medical history is vital for medical practitioners if
they are to provide a better service and understand the patient’s illness (Alsos, Das, & Suanoes,
2012).
There have been recent developments in personal health record systems which can be accessed
by patients from anywhere and anytime in many countries (Kharrazi, Chisholm, VanNasdale,
& Thompson, 2012). It has now reached the stage where patients can receive more interactive
facilities (Iakovidis, 1998). Through such improvements, patients may use new facilities such
as online schedule and appointment, accessing their medical history, renewing prescriptions,
wireless medical visits (E-visit) and reading medical literature of a disease or illness they have.
Patients can find scientific developments about diseases and research articles electronically
(Maloney & Wright, 2010). The demand for mobile access to personal health records is rapidly
increasing (Sittig, 2002). At the same time, patients are increasingly keen to benefit from
developments in mobile facilities which make using mobile health services more convenient
(Iakovidis, 1998).
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2.2.6 Different types of M-health Services
Mobile health applications are growing as the technology rapidly advances day-by-day and
such services to patients are becoming more effective and convenient. These services are not
only limited to viewing medical records of patients but also reaching emergency care services.
Mobile health has served to educate patients, collect data, remind patients about medication,
diagnosis and treatment, sharing health information with interested parties and providing
medical services in an emergency (Ivatury, Moore & Bloch, 2009). The following section
explores the different types of medical services available on mobile health services.
Health Education
Mobile technologies have been used to educate patients about diseases and the latest
developments in that area. Knowledge about diseases and the latest developments in treatments
may provide a clearer picture about how to help patients plan and live their lives more safely
and effectively (Hamburg, Thij & Ionescu, 2005). Short message services (SMS) and other
alerts through hand-held equipment make it possible to deliver the necessary health education
to patients (Holtz & Whitten, 2009). People with chronicle diseases can benefit more through
these services because the service can send specific reading materials to the patient. People who
live in rural areas can benefit more than the people in metropolitan areas because the great
distances can be overcome by proper health education through SMS.
Collection of Data
Data collection concerning patients has now witnessed paper-based methods being replaced by
electronic forms. Patients’ personal information and, for example, their pathology results
obtained by diagnostic professionals can be entered into a central database directly to avoid the
errors made when two or three people or more enter the details. According to Blaya, Cohen,
Rodriguez, Kim and Fraser (2009) and Galliher, Stewart, Pathak, Werner, Dickinson and
Hickner (2008), direct data entry by patients and professionals may reduce the number of errors,
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delays and workloads. This type of data entry method is cost-effective, reliable, very convenient
and the data is available in real time (Yu, De Courten, Pan, Galea, & Pryor, 2009; Buck,
Rochon, & Turley, 2005). Yu, De Courten, Pan, Galea and Pryor (2009) show that electronic
data entry of medical records saved more than 93% of data entry time. Additionally, 62% of
participants remarked that electronic data entry is faster than the normal traditional method.
Diagnosis and treatment
Telemedicine and health direct (Health hotline) currently serve to enhance medical services
offered to patients. According to these facilities the medical services come to patients through
mobile technologies and these patients are not required to travel far to obtain treatment.
Telemedicine and mobile health hotline services may provide effective services for patients
who live in remote locations. Chronic diseases can be better monitored through mobile health
facilities (Galea & Pryor, 2009). Also, patients can receive reminders for their medication on
their mobile devices, which can help them in their treatment or at least ensure their chronic
diseases are maintained in a stable state. This is an overwhelmingly popular development for
users of this facility. Ivatury, Moore, and Bloch (2009) noted that this facility has been used by
over 10 million people around the world.
Sharing health information
Sharing health information is one feature of mobile health services. This characteristic can be
analysed in two different ways. One is through the secured channel undertaken and managed
by the department of health in various countries. The second one is the online platform where
patients share their information twith each other as web communities.
In the first way, the information about the patient will be kept in a central database (Ivatury,
Moore & Bloch, 2009). The pathology reports, notes taken by the general practitioner and
reports from specialists are stored and kept in this database (Ivatury, Moore & Bloch, 2009).
The relevant parties such as general practitioners or specialists can access this database when
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they treat their patients. This overcomes the problem of geographical boundaries. Patients can
consult any general practitioner at any time without needing to take their medical history
documentation with them. In normal practice, each and every patient has their own family
doctor who keeps personal medical records and the hospital’s or clinic’s pathology department
sends its reports to the particular doctor. Nobody can access the medical history and the
pathology reports except the particular doctor or any other authorized doctor in the same clinic.
There is no other way to get access when the doctor is absent or the clinic is closed and another
authorized person or persons do need to see these records. Also, it will be very difficult to
diagnose an illness if someone becomes sick while he or she is away from his or her own place
of residence. Therefore, sharing health information provides an opportunity for authorized
parties (medical professionals and others) to access and evaluate a patient’s medical
information.
The second way of sharing information is for people to share their experiences. In other words,
this means sharing the experiences of patients so that they can inform and educate others. In a
normal practice situation, medical practitioners allocate on average around 15 minutes for each
patient (Mechanic, McAlpine & Rosenthal, 2001). This short time will not allow the patient
and his/her medical practitioner to make a collaborative decision (Braddock, Edwards,
Hasenberg, Laidley & Levinson, 1999). Medical terms or jargon that medical practitioners or
doctors use will not generally be understood by their patients (Cesar, Clifford, Frances & Dean,
2007). Therefore, the internet is considered to be the best platform to solve all of these issues.
Patients can search for the answers to their health concerns and access web communities to
share their health issues and experiences with other people (Fox & Jones, 2009).
In summary, mobile health services are providing opportunities to improve health care services.
Customers can access health education about diseases and the latest developments, patients’
medical data can be stored in a centralized and accessible database, and diagnosis for treatment
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and sharing medical information are possible. Table 2.3 below summarizes the types of health
care services that are available.
Table 2:3
How M-health works

No.

1

Types of mobile health

How the system works

Health education &

Using SMS and emails to educate customers about a disease

Alert

and the latest development in the area. Emergency medical
alert and the seriousness of particular alerts.

2

Collection of data

Using a centralized database to store and access data of
patients so it can be used whenever needed.

3

Diagnosis and treatment

Consultation service from a remote location while a medical
practitioner stays in another location. Chronic diseases can be
monitored remotely and patients instructed by medical
practitioner on what to do about them.

4

Sharing health information

Health information may be shared with other medical and
authorized parties to provide an effective service.

2.2.7 Mobile Health Services in Australia
In 2011, the Australian Federal government allocated $466 million to a personally controlled
health record system where hospitals, medical professionals and patients share their medical
records. Residents in the Australian Capital Territory and southern New South Wales could
register for this service at the end of 2011 and this facility was made available throughout
Australia by July 2012 (Fleming, 2008). Through the Australian government’s initiatives,
patients can access their health records through self-managed portals where all their health
information is stored. The medical records including the notes and prescriptions from general
practitioners, pathology reports, referrals and specialists’ notes. This self-managed portal by
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the patient may improve the quality of health care. Through this innovation, Australians may
access summaries of their health records at anytime from anywhere, and Australians may
receive coordinated and holistic care because their medical records can be viewed by any
authorized medical professional when it is required. Australians will not be required to take
their paper-based prescriptions or documentation to the chemist, and prescribed medicine will
pop up on the computer screen once the patients’ barcode has been scanned through the barcode
reader. This means there will be less paper-based records and errors, better access to health care
for remote or rural communities and less hospitalization because care and management of
chronic diseases are better integrated (Fleming, 2008).
This federal government initiative will produce information about patients such as notes from
the general practitioner, immunizations, test results, allergies, prescribed medications,
specialists’ letters, referrals to a specialist and hospital discharge summaries, etc. (Nehta, 2010).
These records can be accessed by the patient and other interested, authorized parties with the
patient’s consent at anytime and anywhere. Interested parties include, for example, general
practitioners, pharmacists, specialists, dentists, physiotherapists, pathologists, community
nurses, emergency doctors, dieticians, psychologists, surgeon and speech pathologists. Patients’
medical records will provide a thorough description of the medical condition of people.
Therefore, it is vital for the interested parties to have access to this information so that effective
health care services can be provided. The following section will explore the implementation of
mobile health services in Australia in more detail. These initiatives are aimed to deliver health
services effectively and cater for the needs of the modern digital era.
How M-health services will affect Australians
Mobile health services are a new experience for Australians because the service was introduced
only in a few places in 2011 and became available to the rest of Australia in July 2012. Through
this service, the medical records will be stored in a centralized database where Australians can
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access their medical records anywhere and anytime. Also, the interested and authorized parties
can access medical records only with the permission of patients to deliver health services in an
effective way. The following section will describe in more detail how the mobile health services
will operate.
Visiting a medical centre
Normally, patients visit a non-designated medical centre after hours and on weekends when
their regular general practitioner is not available. The medical practitioner in a medical centre
asks questions about the medical history of a person such as allergies, vaccinations and current
medications. Sometimes patients cannot provide accurate information because of their inability
to talk. However, through mobile health facilities, a medical practitioner can access a summary
of the health information electronically with the patient’s consent. This will provide up-to-date
accurate health information concerning the patient which will help the doctor to diagnose the
problem and deliver health services accurately (Nehta, 2011).
Pathology and diagnostic imaging examinations
According to the current health system in Australia, patients are using paper-based referrals for
pathology and diagnostic imaging examination requests. Normally, the general practitioner
request tests through paper-based documents and patients need to take them to pathology
centres for their tests. Then patients need to return to the diagnostic imaging centres to collect
their x-rays and take them to the doctor. Approximately 16 million people in Australia have
diagnostic imaging examinations every year (Britt, Miller, Charles, Henderson, Valenti &
Harrison, 2012). Around 33.6 million pathology tests take place each year in Australia (Britt,
Miller, Charles, Henderson, Valenti & Harrison, 2012). Approximately 17% of pathology and
diagnostic tests are duplicated and this percentage can be calculated as one in six (Nehta, 2011).
Mobile health can manage pathology and diagnostic imaging examinations in a different way.
The general practitioner sends the request for pathology and diagnostic imaging examinations
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electronically. The examination results can then be transmitted to the doctor electronically. The
examination results will be available on a centralized database under the relevant patient’s
account where he or she and other authorized parties can access it at anytime from anywhere.
This mobile health service will reduce the duplicate testing, lost or mismatched results, improve
the method of test request, reporting and secure patients’ privacy through a secure electronic
transfer and storage system (Nehta, 2011).
Visiting specialists
In Australia’s current health system, patients need to fax referrals from the doctor or call the
specialists by telephone to make an appointment. Patients need to take all the test reports and
the referral letter with them when they visit their specialist. However, through mobile health
services, a general practitioner can send the referrals electronically to the specialist. All the test
results can be accessed by the specialists through a secure database with the consent of patients.
Patients do not need to take paper-based referrals or test results. Mobile health services will
guarantee that the referrals cannot be misplaced, will ensure that the specialist receive and
respond accordingly, will reduce the administrative work of specialists, and will reduce
inconvenience to the patient. Lastly, these services will provide safe health care because the
specialists can view all the background information regarding the patients more quickly (Nehta,
2011).
Hospital discharge summary
Currently in Australia’s health care system, the summary of discharge can be given to patients
for them to take to their general practitioner. This discharge summary includes the diagnosis,
prescribed medications and follow-up recommendation. This discharge summary should reach
the general practitioner in a timely manner for follow-up treatments. The follow up procedures
will become complicated if patients lose or misplace it (Clare & Valenti, 2009). However, with
mobile health services the hospital’s discharge summary will reach the centralized database
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where patients’ GPs may access and understand the diagnosis, prescribe medications and issue
recommendations in order to deliver effective treatment.
The discharge summary through mobile health services will indicate the latest diagnostic
information concerning patients, ensure their privacy because the information is transmitted
through a secure network. It will also improve ongoing care by providing accurate information
in a timely manner to all interested parties, reduce hospitalization and reduce the number of
medical errors and mistakes (Nehta, 2011).
Visiting the chemist and prescriptions
In Australia’s health care system, patients need to take their prescriptions to the chemist to
obtain medicine. Chemists need to enter the data into their databases but these are not linked to
other chemists. The GP or other doctors who prescribe the medicines are unable to know if their
patients have purchased the medicine or not. In Australia, nearly two hundred million scripts
are dispensed in an average calendar year (Britt, Miller, Charles, Henderson, Valenti &
Harrison, 2012). These paper-based prescriptions require much paperwork such as repeated
data entering and manual signing. Also, there may be confusion about the medicines or the
prescriptions being misplaced for some reason.
In the past 75 years, one in three unplanned hospital admissions are related to prescription errors
(AIHW, 2012). These errors cost around $380 million per year for public hospitals only (Clare
& Valenti, 2009). Through mobile health services, doctors are able to prescribe the correct
medicines electronically. Patients can carry their health services card to the chemists who can
then locate the medication by scanning the card’s barcode. However, in Australia, electronic
prescriptions are implemented in a different way. Patients may take the barcode for each
prescription and the chemist will locate the medicine by scanning it through the barcode reader.
This type of electronic prescription may reduce dispensing errors, develop a process of efficient
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prescribing, will remain as a record on a patient’s entry in the database, and chemists will not
need to re-enter the name of the medicine again in the computer system (Nehta, 2011).
Visiting the general practitioner
In the Australian health system almost every patient has their own regular general practitioner.
All the medical records about patients are stored in that particular doctor’s database. This
information cannot be accessed by any other doctor or interested party. Patients need to
communicate their medical condition such as immunization and allergies again if they see
another doctor in the same state, different state or another country. Doctors do not have access
to any other information about the patients such as pathology, x-ray results or discharge
summary. These test results will be very helpful in delivering health services effectively.
Through mobile health services in Australia, patients’ medical records are stored in a
centralized database which can be accessed by patients and other authorized parties with the
consent of patients. Therefore, patients can receive consultation advice and treatment
effectively at any time because the medical practitioner can view all the medical history at the
time of consultation and treatment. Knowing a person’s medical history and acting quickly is
vital for effective treatment (Studdert, Britt, Pam, Fahridin, Bayram & Gurrin, 2010).
The Current development of mobile health services in Australia
The mobile health services in Australia achieved major milestones between 2011 and 2016.
Mobile Health services have been initiated in 2011 (Nehta, 2016). Through this innovation, the
communication between clinicians, health care providers and hospitals are established. This is
the efficient way to exchange clinical data securely between the interested parties. The second
milestone of this initiative is to develop and implement the national health care identifier
(Nehta,2016). The health care identifier (HI) allows a unique lifelong identification for every
individual (Individual Health care identifier-IHI). Health care provider: Individual (HPI-I), and
health care provider: Organization (HPI-O) are participating in mobile health services. As of
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the 29th February 2016, there were 9117 organizations have registered to obtain a health
identifier. The following figure 2.2 illustrates the organizations registered for health identifier.

Figure: 2.2 Organizations registered for health identifier
Source: Nehta (2016)
The third milestone of the mobile health services implementation in Australia is the National
Authentication Scheme for Health (NASH). Through NASH, the heath care participants can be
connected through the national health infrastructure. The HI and NASH provide security for
the confidential medical records (Nehta, 2016). Therefore, only the authorized organization and
registered individual may access the medical data.
According to the report by Nehta (2016), As of 23 March 2016, there was a total number of
2,642,278 active users registered with mobile health services. This number represents 11% of
the Australian population. At the same time, 8139 organizations, general practices and retail
chemists registered with Mobile Health services. The following table illustrates the number of
organizations who are connected with Mobile Health services as of the 4th February 2016.
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Table: 2.4 Organizations who are connected with mobile health services
Source: Nehta (2016)

2.3 Major Studies in M-Health
Mobile health services have been researched widely in the past. Each and every study has
focused on different aspects of this topic. Akter and Ray (2010) have researched the challenges
encountered in the mobile health environment by focusing on the quality assurance aspects of
mobile health services. The outcome of this study identified the challenges such as assuring the
quality of: service benefit, service delivery and the interaction between the patient and medical
professionals.
Norris et al. (2008) documented the key attributes of mobile health services in their analysis of
the sustainability of mobile health services. They concluded that mobile health services can
enhance medical practices by reducing costs, improve quality and reducing hospitalization.
However, they pointed out there are a few issues when implementing a successful mobile health
service. They listed that the privacy, security, network coverage, affordability and adoption
aspects of an innovation are considered by users to be the challenges.
Ivatury et al. (2009) did a research study on M-health services in developing countries. They
stated that the successful mobile health service can be measured by following three areas:
overall service benefits, information systems and interaction between the medical practitioner
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and the patient. They include call tracking, call monitoring capacity, quality of electronic
record, medical database, privacy and security under the information system. The research
study concluded that the interaction between the medical practitioner and patient should be
completed properly to avoid medical errors in mobile health services. The diagnosis will be
incomplete due to the also incomplete interaction between the medical practitioner and patient
in mobile health service environments.
Varshney and Vetter (2000) have explored the successful factors which can improve the service
provided in mobile health service environments. They claimed that mobile health environments
provide convenient services to cities and rural areas, these services are productive and lead to
less stress service, and are low cost. The mobile coverage, features and reliability of hand-held
devices, call tracking methods and administration will need to be updated from time to time.
This particular research study concentrates on managerial issues, the implications of
information system and the interpersonal interaction between the health professionals and
patients. The system’s ability to track calls, capacity of the system to retrieve the information
on time, privacy and data security has been researched in terms of the overall information
system. Varshney and Vetter (2000) included legal issues, skills and training needed for mobile
health and integrating the wireless system under managerial issues.
Mechael (2009) investigated mobile health services in developing countries. The author
highlighted that the literacy level of users, level of technology availability, society’s awareness
of the facility and cultural factors should be considered when the mobile health service is
evaluated in developing countries. In addition, the author emphasized that two-way
communication of the service is very important to improve interaction between the patient and
the medical practitioner in rural areas.
A research study has been conducted recently by Fritz, Tilahun and Dugas (2015) on the
electronic medical record (EMR) in settings where resources are low or of poor quality. The
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authors reviewed literature on success criteria in implementing EMR in these environments and
suggested how it could work well. The electronic medical record system (EMR) is a supportive
tool for clinical work because it can provide real time and up-to-date accurate information about
the patient without any delay. The authors suggested that effective project management,
technical architecture, technical infrastructure, reliable data handling system and human
resource management are the essential criteria to implement a successful EMR in a low resource
environment. This conclusion was reached after reviewing around 381 criteria from 47 research
studies.
Ajay and Prabhakaran (2011) stated that mobile phones can be used as a tool to maintain and
monitor patients who have diabetes. They consider that mobile phones can support health
centers and health professionals in the follow up care for diabetic patients. Moreover, they can
help to educate patients about the seriousness of this particular disease and how to manage it.
As the results of their research reveal, the authors have suggested that mobile devices can
answer some of the challenges of effectively preventing and controlling diabetes in patients.
Anderson (2007) has investigated the situation regarding information technology in the health
care sector, and the benefits to the system if implemented successfully. The barriers which may
reduce the effectiveness of mobile health services have also been analyzed. The author has
indicated that the United States, European countries, Australia, New Zealand and Canada have
started using information technology in the health care sector. However, the general public of
these respective countries are not yet in a position to enjoy the full benefits of the system unless
problems are removed properly. Legal issues to access the data freely, privacy concerns, lack
of data standards and complex systems are the barriers identified by the author. Anderson
(2007) also suggested that removing or relaxing the laws on freedom of accessing the data,
guaranteed security on the privacy of medical data and standardization of the application will
permit the exchange of clinical data.
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2.4 Gap in the Literature on Mobile Health Services
The previous section explored the published literature on mobile health services. It is very clear
that research studies aimed to concentrate on certain aspects, implications and impacts of
mobile health services. There are analyses focusing on mobile health services in developed
countries and researchers have raised interest in mobile health services in developing countries.
Akter and Ray (2010) have researched the challenges encountered in the mobile health
environment by focusing on the quality assurance aspects of mobile health services. Norris et
al. (2008) documented the key attributes of mobile health services in their analysis of the
sustainability of mobile health services. They concluded that mobile health services can
enhance medical practices by reducing costs, improve quality and reducing hospitalization.
Ivatury et al. (2009) did a research study on M-health services in developing countries. They
stated that the successful mobile health service can be measured by following three areas:
overall service benefits, information systems and interaction between the medical practitioner
and the patient. They include call tracking, call monitoring capacity, quality of electronic
record, medical database, privacy and security under the information system. Varshney and
Vetter (2000) have explored the successful factors which can improve the service provided in
mobile health service environments. They claimed that mobile health environments provide
convenient services to cities and rural areas, these services are productive and lead to less stress
service, and are low cost. Mechael (2009) investigated mobile health services in developing
countries. The author highlighted that the literacy level of users, level of technology availability,
society’s awareness of the facility and cultural factors should be considered when the mobile
health service is evaluated in developing countries. Fritz, Tilahun and Dugas (2015) conducted
a study on the electronic medical record (EMR) in settings where resources are low or of poor
quality. Anderson (2007) has investigated the situation regarding information technology in the
health care sector, and the benefits to the system if implemented successfully
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However, not much research is being carried out on the factors influencing people to adopt
mobile health services in developing or developed countries. As they represent new services to
society, it is important to know the perceptions of customers concerning this service. The
innovation will fail if customers are unable to embrace it. There is in fact a literature gaps on
those factors that influence users to adopt mobile health services. This research marks a new
contribution to the knowledge and feedback on current mobile health care service practices.

2.5 Conclusion
This chapter aimed to provide a comprehensive literature review on mobile health services and
included the definition, nature, facilities and characteristics of such services. This chapter starts
with the definition, nature and characteristics of services. The characteristics, different types,
nature and facilities of mobile health services are demonstrated in this chapter. After the
detailed literature analysis of mobile health services that are currently available worldwide,
studies on how mobile health facilities are being implemented in Australia were described. The
final section of this chapter summarized the major research studies done on mobile health
services to highlight the literature gap in this discipline. It is evident that analyses on mobile
health services in Australia are lacking. Mobile health services were introduced to the
Australian public in 2012 and it is evident that Australian users of mobile health services are
still adapting to this new way of doing things. This explains why to date not many studies on
mobile health services in Australia have been done. The next chapter explores the research
models that have been used to test the innovation’s adoption in this thesis.
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CHAPTER THREE
THEORETICAL FRAMEWORKS
3.1 Introduction
The study of innovation adoption or acceptance is an important area of research in the
information technology (IT) sector (Venkatesh, Morris, Davis & Davis, 2003). Many research
models and theories have been developed and tested to understand the acceptance or adoption
of innovations by users (Benbasat & Zmud, 1999). These research models were based on
previous research models from various disciplines which include marketing, psychology or
sociology, following which they were adopted, integrated and extended to varying degrees. IT
adoption research has produced various theoretical models. Each and every model has different
variables and acceptance determinants (Venkatesh, Morris, Davis, & Davis, 2003).

Various theories or models derived from researchers working in IT have been developed in the
last few decades. They are the following: theory of reasoned actioned (TRA) (Fishbien & Ajzen,
1975), Technology acceptance model (TAM) (Davis, 1989), Unified theory of acceptance and
use of technology (UTAUT) (Venkatesh, Morris, Davis & Davis, 2003), theory of planned
behavior (TPB) (Ajzen, 1991; Ajzen & Fishbein, 1980), decomposed theory of planned
behavior (DTPB) (Taylor & Todd, 1995), Model of adoption of technology in households
(MATH) (Venkatesh & Brown, 2001) and Model of broadband adoption (MBA) (Dwivedi,
2005). Moreover, these research models have been modified or extended to cater for the rapid
growth in research on the subject of information technology. For example, the theory of planned
behavior was expanded so that it became the decomposed theory of planned behavior (Taylor
& Todd, 1995). Also, Venkatesh and Brown (2001) extended the TPB to measure the factors
which encourage and discourage households to incorporate personal computers. At about the
same time, Venkatesh and Morris (2000) extended the TAM model so that it incorporated
demographic characteristics and subjective norms.
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According to Venkatesh, Morris, Davis and Davis (2003), IT researchers are facing problems
of selecting an appropriate model for their projects. Venkatesh, Morris, Davis and Davis (2003)
argued that researchers can pick and choose the factors or variables from the various research
models to develop a suitable model for their own needs. For this reason, Venkatesh, Morris,
Davis and Davis (2003) reviewed the eight most popular research models and developed one
which they called the unified theory of acceptance and use of technology (UTAUT). This
theory’s basis constituted social cognitive theory, combined model of technology acceptance,
TPB, TRA, TAM, TPB, MATH and DI. Social influence, facilitating conditions, effort
expectancy and performance expectancy served as the main determinants of the UTAUT
approach (Park, Yang & Lehto, 2007). This model incorporates certain demographic factors
such as age, gender and experience as variables (Kijsanayotin, Pannarunothai & Speedie, 2009).
A research model can integrate, adopt or extend features of other research models from any
discipline.

Those popular research models have been tested and validated to measure users’ acceptance of
technology. Currently, information system researchers are analysing the impact of information
and communication technology in the health care sector (Haux, 2006). The research on
innovation adoption in this sector is fairly new and it is in its initial stages (Hikmet & Chen,
2003). This section will review all the popular IT research models to choose an appropriate
model for this research that applies to health care. It will review the strengths, weaknesses and
suitability of the model for this thesis. A review of various research models helps to develop a
recommendation for a particular model or models based on previous examinations of influences
on Australians’ use and embrace of mobile health services. A detailed discussion of the current
research model is undertaken in the following sub-sections.
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3.1.1 Theory of Reasoned Action
The theory of reasoned action (TRA) is considered to be the bedrock of all subsequent theories
on technology acceptance. Ajzen and Fishbien (1980) proposed the theory of reasoned action
in 1967. TRA emphasizes that the decision an individual makes about a specific behavior is
controlled by his or her attitude (Ajzen and Fishbien, 1980). The theory of reasoned actioned is
based on social psychology which identifies the differences between attitude, belief, intention
and behavior. Moreover, this model is considered to be a successful one for predicting people’s
behaviors in various disciplines (Kukafka, Johnson, Linfante, & Allegrante, 2003).

According to Ajzen and Fishbien (1980) people are normally very rational and their actions are
based on the information available to them. Also, they reflect on the implications of their actions
before they conclude whether to participate in that act or not. Thus, people try to find a reason
to justify any act or decision they make. In the theory of reasoned action people’s acts in a given
behavior are decided by their behavioral intention, which are in turn controlled by attitude and
subjective norms. Ajxen and Fishbien (1980, cited in Kukafka, Johnson, Linfante, &
Allegrante, 2003) stated that “behavioural intention is a measure of strength of one’s intention
to perform a specific behaviour” (p.6). The following diagram (Figure 3.1) illustrates the model
of reasoned action.
Attitude
toward
behavior
Behavioral
Intention

Actual
Behavior

Subjective
norm (SN)

Figure 3.1: Theory of Reasoned Action - Source: Ajzen and Fishbein (1980)

Attitude is an important tool in the decision-making process when participation in an act is
being considered. People use their attitude to judge whether the act is good or bad before the
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decision is made to implement it (Ajzen & Fishbien, 1980). Attitude is the reflection of what a
person believes in. An individual will have a positive attitude when he or she is involved in an
activity which he or she believes can have a positive outcome. Conversely, people with a
negative attitude when they are involved in any activities will experience a negative outcome
(Bhattacherjee, 2001). The attitude of an individual is based on the belief about the significance
of the particular behavior and assessment of the outcome (Hsu & Lin, 2008). People’s beliefs
are a subjective probability which will influence their attitude about engaging in a certain
behavior (Leonard, Cronan & Kreie, 2004). The term “behavioural beliefs” has been used in
this theory because it reflects the beliefs which influence the attitude of a person towards that
behavior.

The behavioral intention of a person is controlled by attitude and subjective norm. This
subjective norm is also motivated by the function of beliefs (Leonard, Cronan & Kreie, 2004).
This type of belief defined as an individual’s view on accepting other’s beliefs (Sheppard,
Hartwick & Warshaw, 1988). For instance, a person will execute the behavior in the belief that
most people do so in any case. Likewise, a person will avoid engaging in a behavior because of
his or her belief that most people are not doing it. This situation is known as normative belief
because it is one that depends on an individual’s subjective norms. People’s acts are influenced
by their beliefs which are based on wider social expectations, assumptions and customs (Lam,
Cho, & Qu, 2007).

This theory of reasoned action is considered a good model to predict and explain human
behavior. It has been employed as a tool in various disciplines to predict and understand human
behavior (Pavlov, 2003). However, the predictive power of this theory is limited in explaining
human behavior. Sheppard, Hartwick and Warshaw (1988) added that the predictive power of
TRA is valid only if the attitude, intention and behavior concerning a certain action are in
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agreement. In other words, this theory is based on the hypothesis that actions or behaviors are
controlled by human beings. Therefore, this theory only predicts actions or behaviors which
were engaged in by people. On the other hand, this theory cannot predict unintentional actions
such as habitual or irrational decisions.

The second limitation of this theory is that it does not include personality characteristics which
are external and demographic variables. In fact, external factors wield great influence on
people’s beliefs and assumptions, and acts or behaviors are driven by beliefs. Consequently
external factors have a great impact on how people behave (Ajzen & Fishbein, 1980). In
addition, Ajzen and Fishbein (1980) categorized the external variables into three types: firstly,
demographic variables (age, sex, occupation, religion, education and socioeconomic standing);
secondly, personality traits (introversion and extraversion, neuroticism, authoritarianism and
dominance); and thirdly, attitude to organizational objectives (attitude of the other people in the
society).

3.1.2 Technology Acceptance Model
The technology acceptance model (TAM) was developed by Davis in 1986 based on the Theory
of reasoned action (TRA) to explain individuals’ acceptance of information technology. TAM
is focused on the fundamental cognitive influences that lead to acceptance of technology
(Legris, Ingham, & Collerette, 2003). However, TAM is considered to have adopted certain
features of the theory of reasoned action (Davis, 1989). TRA believes that the beliefs and
attitude of humans influence their behavioral intentions to engage in any activity but TAM
replaced these factors with perceived usefulness (PU) and perceived ease of use (PEOU).
Perceived usefulness (PU) means that humans believe that using information technology will
improve workplace productivity. The other factor is perceived ease of use (PEOU) which refers
to the belief that using information technology is very easy and is free of effort (Davis, 1989;
Davis, Bagozzi & Warshaw, 1989). Figure 3.2 below summarizes the major TAM factors.
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Figure 3.2: Technology Acceptance Model - Source: Davis (1986)

Figure 3.2 displays the concept of TAM, the variables involved in it and how they are linked.
Following empirical testing, the final TAM model did not include the variable of attitude
because it is not fully supported by perceived usefulness (Davis, Bagozzi & Warshaw, 1989).
The link between perceived usefulness (PU) and behavioral intention (BI) is significant.
Furthermore perceived usefulness is influenced by perceived ease of use because something is
easy to use, which is also considered to be a sign of usefulness (Davis, Bagozzi & Warshaw,
1989).

TAM suggests that the actual adoption of technology is decided by users’ behavioral intention.
This intention is in turn influenced by their attitude to use the system. Attitude casts a strong
influence on the users’ perceptions in terms of the perceived usefulness and perceived ease of
using a system (Davis, 1989). Venkatesh and Davis (2000) stated that the subjective norm (SN)
has been added to the TAM model recently to explore the connection between perceived
usefulness and intention to use the system with cognitive instrumental processes and social
influences. Subjective norm is a reflection of how individuals are affected by the strong
influences around them (Tan & Teo, 2000). Such influences can lead consumers to either
accepting the system or rejecting it (Fishbein & Ajzen, 1975). The users prefer to heed the
opinions about the technology from people who are important to them or they can trust (Oh &
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Yoon, 2009). Even though subjective norms seem to have a small direct impact on behavioral
intention to do an act, they stay wield a strong indirect influence on the act (Bauer, Barnes,
Reichardt, & Neumann, 2005).

However, the original TAM model devised by Fishbein and Ajzen (1980) does not consider the
subjective norms as a factor influencing behaviors. Recent meta-analysis studies show that the
relationship between the variables in the original TAM model is significant. Schepers and
Wetzels (2007) are very certain that the relationship between the variables, namely perceived
ease of use and perceived usefulness, is very strongly based on their analysis of 51 research
studies. Moreover, Schepers and Wetzels (2007) found a correlation between subjective norms
and behavioral intention, and between subjective norms and perceived usefulness. Legris,
Ingham and Collerette (2003) argued that the TAM explains users’ technology acceptance but
not to any significant extent. Legris, Ingham and Collerette (2003) concluded after their review
of 21 research studies, that TAM only explained around 40% of system usage. The outcome is
not clear or consistent and moreover, they suggested that the reason for this is that the model
does not include some significant factors linked to social and human processes. Zhang and Mao
(2008) identified that the variables - perceived ease of use, perceived usefulness and subjective
norms - have a positive influence on behavioral intention.

According to Wixom and Todd (2005) the TAM has progressed from its original structure
during the last twenty years. They described the model’s growth through three approaches. The
first is to include the variables from other related models. The second is to introduce more
variables, for example compatibility, visibility and triability. The third approach is to examine
the external factors which affect the original variables (PU and PEOU) of the TAM, specifically
demographic characteristics and personality attributes. However, TAM finds that perceived
usefulness and ease of use derived from TRA are significant while the subjective norms are
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insignificant. Demographic characters were not part of the factors affecting the behavior of
individuals in accepting a technology. Additionally, TAM only includes two variables and we
may use more variables originating from other research models to measure the level of
acceptance of technology. Consequently, this model is not relevant to our study which
investigates the acceptance of mobile health services by Australians.

3.1.3 The Unified theory of acceptance and use of technology (UTAUT)
This technology adoption theory was developed by Venkatesh, Morris, Davis and Davis (2003)
and is based on eight previous models which they reviewed and compared empirically (Im,
Hong, & Kang, 2011; Lin & Anol, 2008). These models were the following: theory of reasoned
actioned (TRA) (Fishbein & Ajzen, 1975); Technology acceptance model (TAM) (Davis,
1989); motivational model (Venkatesh, Morris, Davis & Davis, 2003); theory of planned
behavior (TPB) (Ajzen, 1991; Ajzen & Fishbein, 1980); and a model combining the technology
acceptance model with that of theory of planned behavior (Venkatesh, Morris, Davis & Davis,
2003). The PC utilization model, innovation diffusion theory and social cognitive theory
(Venkatesh, Morris,Davis & Davis, 2003) have also helped to develop the unified theory of
acceptance and use of technology (UTAUT).

Venkatesh, Morris, Davis and Davis (2003) spent nearly six months using data from four
organizations to test the above-mentioned models to measure their significance and relevance.
Results show that the variance in user intention to adopt information technology is between
17% and 53% (Venkatesh, Morris, Davis and Davis, 2003). They developed the UTAUT model
using four basic determinants, i.e. four demographic variables to measure the intention to adopt
technological innovations (Wang & Shih, 2009). The validation process concerning the
variables from the previous models occurred in three different stages, i.e. one month, three
months and six months after the implementation. However, the data collected after six months
was considered to be the most relevant for the research (Sun & Zhang, 2006). Furthermore the
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data from eight organizations have been categorized into voluntary and mandatory (Venkatesh,
Morris, Davis and Davis, 2003). Figure 3.3 below illustrates the main features of the UTAUT
research model.
The researchers who developed the model observed commonalities existing in previous
research models. They find that there are seven variables that can influence the intention of the
individuals to adopt innovation to a significant degree. Moreover, they assumed four variables
that will have a direct impact on a user’s acceptance behavior. However, the outcome of their
comparative study shows that three of the variables (anxiety, attitude and self-efficacy) were
not significant and did not exert any influence on innovation adoption (Alzahrani & Goodwin,
2012). Their study indicates that social influences, effort expectancy, facilitating conditions and
performance expectancy directly influence innovation adoption (Zhou, Lu, & Wang, 2010).

Performance
Expectancy
Effort
Expectancy
Behavioral
Intention

Use
Behavior

Social
Influences

Facilitating
Conditions

Age

Experience

Gender

Voluntariness of Use

Figure 3.3: The Model of Unified Theory of Acceptance and use of Technology - Source: Venkatesh, Morris,
Davis & Davis (2003)

As illustrated in Figure 3.3, the UTAUT model proposes that variables such as social influence,
performance expectancy and effort expectancy have a direct influence on the behavioral
intention of users. The facilitating condition and the behavioral intention are the direct deciding
factors in users’ behavior. Social influence is based on subjective norms derived from the
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technology acceptance model (TAM) (Venkatesh and Davis, 2000; Ajzen, 1991; Fishbein and
Ajzen, 1975). The variable performance expectancy originated from relative advantages
(Roger, 1995) and perceived usefulness (Davis, 1989). The variable facilitating conditions is
derived from the theory of planned behavior (Ajzen, 1991). Perceived ease of use (Davis, 1989)
and complexity (Roger, 1995) serve as the basis for the variable effort expectancy.
The prime focus of the UTAUT research model is measuring the influence of the variables on
behavioral intention. The model indicates that the variables social influence, performance
expectancy and effort expectancy which have a direct influence on behavioral intention can be
exerted through age and gender. Also, social influence and effort expectancy can be moderated
through experience. Voluntariness of use can moderate social influence. According to
Venkatesh, Morris, Davis, and Davis (2003) the variable facilitating condition is a determinant
of use behavior but not behavioral intention. The facilitating condition can be moderated only
by age and experience (Venkatesh & Morris, 2000). However, the theory of planned behavior
argues that the perceived behavioral control which is similar to facilitating conditions in
UTAUT has the ability to influence user behavior and behavioral intention (Ajzen, 1991).
To sum up, this model is the best research model to measure the influences of factors which
induce users to adopt new innovations. This model has been developed based on eight previous
research models. However, the variables used in this model are not the only ones; there are
more variables which have been proved through other empirical studies. Demographic variables
such as education and income have not been included in this research model. Therefore, this
model is not suitable for this study which intends to investigate the factors influencing users’
adoption of mobile health services.

3.1.4 The Theory of Planned Behavior
The theory of planned behavior (TPB) was developed based on the theory of reasoned action
(TRA) to overcome its perceived limitations (Ajzen & Fishbien, 1980). According to Benbasat
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and Zmud (1999) the TPB has been accepted and widely used by information system (IS)
researchers to test live phenomena. This model includes three variables, namely attitude to the
behavior, subjective norm and perceived behavioral control. Ajzen (2002) believes that these
three variables may lead to the formation of behavioral intentions. This model does not include
the demographic characteristics of participants. The basic core theme of the theory of planned
behavior is individual intention where a person engages in a particular behavior as shown in
Figure 3.4.

Attitude towards
the Behavior

Subjective Norm

Intention

Behavior

Perceived
Behavioral
Control

Figure 3.4: The Theory of Planned Behavior - Source: Ajzen (1991)

The theory of planned behavior (TPB) focuses on explaining the behaviors that are not the
persons’ intentional decision. Even though TPB is based on the theory of reasoned action, TPB
has an additional component. This is known as perceived behavioral control (PBC) which
concentrates on individuals’ behaviors concerning their acts which they do not fully control
(Lin, 2008). As shown in Figure 3.4, the perceived behavioral control (PBC) influences the
behavior of individuals directly or indirectly through intention (Hsu, Yen, Chiu & Chang,
2006). According to Ajzen (1991) the influence of the behavioral intention on the behavior of
the individual is very small compared to perceived behavioral control (PBC). Intentions and
perceived behavioral control are considered important for predicting the behavior of people.
However, one may have more predictive power than the others in some situations. The priority
of the variables depends on the nature of the situations (Lee, 2009).
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According to Ajzen (2006) behavioral beliefs in the theory of planned behavior refer to sets of
beliefs where people believe that particular acts will produce a better outcome. These types of
beliefs motivate the individuals to engage in particular kinds of acts. Normative beliefs in the
model refer to behavioral influence emanating from individuals or groups. Other people can
motivate the intention of a person to perform a particular behavior (Venkatesh & Davis, 2000).
The third main factor of this model is control of beliefs which refers to the person’s control
over those factors impacting on behavioral intention. Performing a particular behavior is not
only dependent on a behavioral intention; it also relies on behavioral control (Pavlou &
Fygenson, 2006). According to Armitage and Conner (2010) the behavior of individuals does
not depend on behavioral intention only, as there are many other factors to consider such as
skills, convenience, possibility, ability, presence of mind, etc.

According to Ajzen (1991) perceived behavioral control is similar to the factor of self-efficacy.
He believes that the perceived behavioral control heavily relies on the confidence of individuals
because self-efficacy can stimulate choices in behavior. However, Armitage and Conner (2001)
differ from Ajzen in that where they argue perceived behavioral control and self-efficacy are
not similar. Self-efficacy is related to the cognitive aspects of people and this means internal
control, while perceived behavioral control is linked to external control factors.

However, this research model does not address a wide range of factors such as self-identity,
habits and perceived moral obligation which influence the behavioral intention of individuals.
TRA categorized the actions of individuals as planned and deliberate. One of the limitations of
TRA, however, is that it does not address the planning process used by individuals. Also the
theory of planned behavior did not explore the process of how humans plan their behaviors
(Eagly & Chaiken, 1993). Moreover, the theories of reason actioned and planned behavior are
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based on the assumption that individuals need to be motivated to perform a particular behavior.
This concept becomes problematic when discussing the concept of consumer adoption behavior
(Taylor & Todd, 1995). Therefore, this model is not suitable for analysing the adoption of
mobile health services.

3.1.5 Decomposed Theory of Planned Behavior
To overcome the limitations of TPB, Taylor and Todd (1995) introduced a theory called the
decomposed theory of planned behavior (DTPB). Their model is based on TPB and extends it
in certain ways. The DTPB has a few more variables that are based on three main variables of
TPB to increase predictability. Figure 3.5 illustrates the research model. Taylor and Todd
(1995) examined the factors influencing the behavior of consumers by testing the TRA, TPB
and DTPB research models. They concluded that TRA and TPB have the capacity to predict
the behavior of the consumer on their own. For this reason, Taylor and Todd (1995) asserted
that DTPB is based on TRA, TPB and TAM. The authors of the DTPB model argue that DTPB
is a better explanation than the original model. Pavlou and Fygenson (2006) reconfigured the
model in 2006 by adding more details to it.

The DTPB research model shown in Figure 3.5 below illustrates a better understanding for
predicting usage of technology. This model utilized factors which are not originally found in
TPB and TAM despite the fact DTPB is based on them (Fygenson, 2006). According to Taylor
and Todd (1995) the decomposed theory of planned behavior is an improved model because it
decomposes the variables which better explain the three main factors of theory of planned
behavior (TPB).
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Figure 3.5: The Decomposed Theory of Planned Behavior - Source: Taylor and Todd (1995)

Figure 3.5 summarizes the model for the decomposed theory of planned behavior with the
addition of more variables to the three main factors, which are attitude, subjective norms and
perceived behavioral control. According to Taylor and Todd (1995) the attitude factor has been
decomposed into compatibility, ease of use and perceived usefulness of a technological system.
The subjective norm has been divided into two variables and these are supervisor’s influence
and peer influence. The third factor has been explained through three variables: self-efficacy,
resource facilitation and technology facilitation. This decomposed theory has a competitive
advantage over the other models. Shimp and Kavas (1984) stated that the DTPB better explains
the factors which influence the behavioral intention of an individual to adopt technology.
According to Berger (1993) the DTPB is a stable research model which can be used to measure
the behavioral intention of the individual in any discipline, not only IT.
Moreover, Taylor and Todd (1995) claimed that the DTPB model is administratively important
because it has predictive strength to explain in more detail the factors which influence the
adoption of technology. The variables used in the DTPB approach explain the main three factors
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influencing technology adoption much better than the TAM and TPB models, particularly in
terms of predicted strength (Taylor & Todd, 1995). The DTPB model differs from other models
because previous ones have been developed based on comparative studies of previous
assumptions. The main difference between the DTPB and other models is that in the former,
attitude is the only factor which influences the behavioral intentions (BI), while the TAM model
asserts that perceived usefulness has a considerable influence on behavioral intention (BI) of
individuals. Also, DTPB concentrates on the normative control factors to explain technology
adoption while TAM emphasizes design characteristics. However, there are some similarities
between these research models which include attitude as part of both models. Attitude has been
explained through perceived usefulness, ease of use and compatibility in DTPB and through
perceived usefulness and perceived ease of use in TAM.
DTPB has been employed in a number of research studies to measure the behavioral intention
of people to adopt technology. Teo and Pok (2003) undertook a study on the adoption of mobile
phones by Singaporeans using the DTPB approach. Likewise, Hung, Ku and Chang (2003) used
the DTPB model to measure the influence of certain factors in wireless adoption by Taiwanese.
Both studies show that the attitude, subjective norm, perceived behavioral control, ease of use,
peer influence, self-efficacy, resource facilitating condition and technology facilitating
condition are better predictors. In addition, Hung and Chang (2005) researched mobile phone
adoption by individuals using the TAM, TPB and DTPB models. Their research shows that the
DTPB has better predictive power than the other models. Mathieson (1991) stated that the
DTPB is better at explaining technology adoption (Mahadeo, 2009; Hung, Chang & Yu, 2006).
The DTPB model has been used empirically and validated through research studies. These are
the reasons why the DTPB is a better predictor than the others (Brady & Cronin, 2003; Tan &
Teo, 2000).
This theory addressed the factors that influence the behavioral intention of people to adopt and
accept technology. However, this research model did not include the demographic
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characteristics of participants which would have helped it. Therefore, this model is not well
suited for analyzing mobile health adoption by Australians.

3.1.6 The Model of Adoption of Technology in Households
The model of adoption of technology in households (MATH) was developed to investigate the
nature of households’ adoption of PCs in the United States (Venkatesh & Brown, 2001). This
model has 14 variables under three over-arching categories, i.e. attitude, subjective norm and
perceived behavioral control. The structure of the MATH is similar to that of the decomposed
theory of planned behavior except for some minor differences (Brown & Venkatesh, 2005).
The MATH model contends that structure influences the behavioral intention of users from
previous research models on innovation adoption while the DTPB has been structured in a solid
belief structure (Stern, Greger, Martin, Goode, & Rolf, 2004). However, the belief structure of
the MATH model is very similar to that of the theory of planned behavior. This is because both
models are based on three beliefs - attitude, subjective norm and behavioral control (Brown &
Venkatesh, 2005). This model includes big number of variables to identify the nature of PC
adoption. This model has been validated by Brown and Venkatesh (2005) through their
empirical study among 5400 users of PC. The researchers received 1247 responses and of these
746 respondents out of the 1247 did not have PC in their homes. Therefore, a follow up survey
was conducted on these 746 respondents after six months to check whether they now had a PC
in their homes. 610 out of these 746 responded to the survey.
This theory addressed the factors that influence the behavioral intention of people to adopt and
accept technology. This model was particularly designed to measure experiences of the people
using PC in their homes (Venkatesh & Brown, 2001). Therefore, this model is not well suited
for analyzing mobile health adoption by Australians. Table 3.1 below summarizes the model in
detail.
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Table 3:1 Model of Adoption of Technology in Households
Source: Venkatesh and Brown (2001)
Belief Structure

Factors

Detailed Factors

Attitude

Utilitarian
Outcomes

Application for personal use
Utility for children
Utility for work-related uses
Reduced utility due to obsolescence of current PC

Hedonic
Outcomes

Application for fun

Social Outcomes

Status gain from possessing current technology
Status loss due to obsolete technology at home

Subjective Norm

Social
Influences

Influences of friends and family
Influences of information from secondary sources

Perceived
Behavioral Control

Barriers

Rapid changes in technology
Declining cost
High cost
Ease/Difficulty of use
Requisite knowledge for PC use

This research model explained the adoption of households’ use of PCs but it did not explore the
significance of such usage (Venkatesh & Brown, 2001). Neither does it include the
demographic characteristics of participants. The analysis of usage with the demographic
characteristics of the participants may have explored the preferences of users according to their
demographic characteristics. In fact, this model needs to be extended further if we are to use it
to investigate the adoption of mobile health facilities by Australians.
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3.1.7 The Model of Broadband Adoption
The model of broadband adoption (MBA) was developed to investigate the adoption, usage and
impact of broadband of the households in the United Kingdom (UK). This model which is based
on MATH (Venkatesh & Brown, 2001) is the extension of DTPB and TPB (Taylor & Todd,
1995; Ajzen, 1991). MBA includes 9 variables under 3 categories.

Attitudinal Constructs
Relative Advantages
Utilitarian Outcomes

Behavioral
Intention to
change service
provider (BISP)

Hedonic Outcomes
Service Quality

Normative Constructs
Primary Influences

Behavioral
Intention to adopt
Broadband (BI)

Secondary Influences

Broadband
Adoption
Behavior
(BAB)

Control Constructs
Knowledge
Self-Efficacy
Facilitating Conditions
and Resources

Figure 3.7: Model of Broadband Adoption –MBA - Source: Dwivedi (2005)

However, this model was developed to test the adoption of broadband in the UK. The research
focus and location of the tests differ markedly from the proposed research model. This model
should be extended if we are to use it to investigate mobile health services adoption in Australia.
The following chapter explores the extensive research model and those factors to be used in
this thesis.

The research model to research mobile health services adoption (MHAM) is based on previous
research models particularly the model of MBA. Mobile broad band adoption model (MBA)
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aims to investigate the factors influence behavioral intention of the users to adopt mobile
broadband in the United Kingdom. MHAM focuses on investigating the factors influencing the
behavioral intention of people to embrace and use mobile health services in Australia. Table
3.2 below summarizes the previous studies on innovation or technology adoption, while Table
3.3 explains the studies and research models on innovation adoption that are noted in this study.
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Table 3.2
Summary of the relevant previous studies
RESEARCH FOCUS

OUTCOME

AUTHORS

Software usage by business and computer
professionals

Perceived ease of use is considered
as the origin of perceived usefulness

Davis (1989)

Acceptance of Microsoft excel
sheet by junior managers

Attitude is considered as a strong
predictor of usage

Al-Gahtani & King (1999)

Theory of Planned Behavior

Behavioural control helps to explain the
behavior

Ajzen (1991)

Internet usage by professionals
and managers

Social factors are the influencing factors
of the intention

Chang & Cheung (2001)

Technology acceptance by professionals in
health care services

Subjective norms do not influence
the intention to adopt

Chau & Hu (2001)

Acceptance of personal computers by senior
management of the small business set-up in
New Zealand

Perceived usefulness effectively influences adoption of PCs

Igbaria, Zinatelli, Cragg &
Cavaye (1997)

PC usage by senior management
(Executives) and technical staff

Cognitivity is considered as predictive
validity

Compeau, Higgins & Huff
(1999)

RESEARCH FOCUS

OUTCOME

AUTHORS

The economic impact of internet facilities

The micro and macro-economic impacts have been validated

DePrince & Ford (1999)

Organizational innovation adoption

Innovation adoption framework which is compatible in
two ways

Frambatch & Schillewaert
(2002)

Online search behavior by US consumers

The review about the products has a heavy impact
on product sales

Huang, Lurie & Mitra
(2009)

The influence of social media on the
consumers’ choices

Research suggested that organizations
need to adopt social networks for the purpose of successful
marketing

Bernoff & Li (2008)

The impact of online forum and the
interest of the users

The cooperate customers prefer online forum

Bickart & Schindler
(2001)

The impact of social network sites

Research in this area is very scarce

Boyd & Ellison (2007)

Social relationships of students
through social media

The cultural background plays a
strong role in social relationships of students

Choi, Kim, Sung & Sohn
(2011)

A multi-stage model of word-of-mouth
influence through viral marketing

Awareness has been explored

De Bruyn & Lilien (2008)
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RESEARCH FOCUS

OUTCOME

AUTHORS

Focus is on measuring the impact of positive
and negative word of mouth on brand
purchase probability

Positive word of mouth is more
effective than negative word of mouth

East, Hammond & Lomax
(2008)

The factors motivating consumers to
articulate themselves on the internet: a
German context

8 different types of motives were
identified in this study

Hennig-Thurau, Gwinner,
Walsh & Gremler (2004)

Factors influencing managers to accept micro
computer technology

Perceived usefulness and experience
have strong effects on attitude to adopt microcomputer
technology

Igbaria (1993)

Usage of social network by the youths of
United States

55% of youth in the United States
are on social media sites

Lenhart & Madden (2007)

Perceptions of academic staff on internet
technologies and the factors influencing their
adoption of them

Social factors do not have any significant
influence on adoption

Lewis, Agarwal &
Sambamurthy (2003)

Usage of social medias by Australian
Youth

The usage level and adoption differs according to
age and gender

Luck & Mathews (2010)

Adoption of Microsoft Outlook by
academic staff

Social network has a positive impact
on adoption

Talukder & Quazi (2011)
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RESEARCH FOCUS

OUTCOME

AUTHORS

The factors influencing successful
marketing in virtual world

The community, value creation and the
interactivity are the influential factors

Tikkanen, Hietanen,
Henttonen & Rokka
(2009)

Enhancement and extension of Unified
theory of usage and adoption of
technology by consumers

Three new constructs have been identified
as contributors to behavioral intention to adopt the technology

Venkatesh, Thong & Xu
(2012)
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Table 3.3
Summary of theories incorporated in this study
THEORY

SUMMARY

Theory of Reasoned Action – TRA

TRA emphasizes that the decision an individual
makes about a specific behavior is controlled by
his or her attitude

Technology Acceptance Model- TAM

TAM focuses on the fundamental cognitive
influences that lead to acceptance technology
within an organization. Perceived usefulness and
perceived ease of use were used as external
variables

The Unified Theory of Acceptance
and Use of Technology (UTAUT)

The theory of Planned Behavior - TPB

COMMON VARIABLES





Attitude
Subjective Norm
Behavioral intention
Actual behavior





Attitude
Actual use
Behavioral Intention

UTAUT has been developed based
on eight previous models on innovation
adoption






Social influence
Behavioral intention
Age
Gender

TPB focuses on explaining the behaviors that
are not the persons’ intentional decision






Intention
Behavioral control
Behavior
Attitude
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THEORY

SUMMARY

Decomposed Theory of Planned
Behavior- DTPB

DTPB has developed based on three main factors,
namely attitude, subjective and behavior to explain
people’s adoption of innovation

Model of Adoption of Technology in
Household- MATH

The model of broadband adoption – MBA

COMMON VARIABLES







Perceived usefulness
Ease of use
Peer influence
Attitude
Behavioral intention
Usage behavior

This model explains the adoption of PC in households






Utilitarian outcome
Hedonic outcome
Social influence
Perceived behavioral control

MBA developed to investigate and explain the
adoption and usage of broadband in households in the
United Kingdom







Utilitarian
Hedonic
Service Quality
Knowledge
Behavioral intention
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3.2 Conclusion

This chapter evaluated the published literature on the adoption of innovative technology by
individuals. Innovation constitutes an improved service added to a current system. With this
innovation the services can be improved substantially. Adopting an innovation is a concept
which has been developed and researched in recent decades. The adoption of innovation is not
an automatic process and it has to pass a certain level of usability before it reaches a successful
adoption stage.

Moreover, this chapter examined innovation adoption models which have been researched
previously. The theory of reasoned action (TRA), technology acceptance model (TAM), unified
theory of acceptance and use of technology (UTAUT), theory of planned behavior (TPB),
decomposed theory of planned behavior (DTPB), model of adoption of technology in
households (MATH) and the model of broadband adoption (MBA) were described in detail.
They emerged as having some limited capacities in the context of mobile health services. The
following chapter explores the theoretical framework used in this research.

CHAPTER FOUR
RESEARCH MODEL AND HYPOTHESIS
DEVELOPMENT
4.1 Introduction
This chapter discusses and describes the theoretical framework which has been developed for
this thesis. Previous research models in innovation adoption were discussed in Chapter 3. The
strengths, weaknesses and limitations of those theoretical models in measuring the factors that
influence Australian users to adopt mobile health services have been discussed. This chapter
focuses on the enhanced research model employed in this thesis. The model is developed based
on previous theoretical frameworks. The identified factors of this research model will be
discussed throughout this chapter. Four factors including demographic factors have been
identified to investigate the research questions. These factors include: three Attitudinal
Constructs factors (utilitarian outcomes, hedonic outcomes and service quality); three
Normative Constructs factors (social media, social network and peer influence); three Control
Constructs factors (knowledge, perceived ease of use and federal government policy); and four
demographic factors (gender, age, education and income).

4.2 Proposed Research Model
The research model for this proposed research was developed based on 13 variables in 4
categories including demographic variables. This model has been designed based on previous
research models that have been expanded to investigate the level of adoption of M-health by
Australians. According to Dwivedi (2005) behavioral intention (BI) is driven by three
constructs and these are attitudinal, normative and control in character. The current research
model includes these three variables while demographic characteristics constitute the fourth
variable.
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Various theories or models derived from researchers working in IT have been developed in the
last few decades. They are the: theory of reasoned actioned (TRA) (Fishbein & Ajzen, 1975),
Technology acceptance model (TAM) (Davis, 1989), Unified theory of acceptance and use of
technology (UTAUT) (Venkatesh, Morris, Davis & Davis, 2003), theory of planned behavior
(TPB) (Ajzen, 1991; Ajzen & Fishbein, 1980), decomposed theory of planned behavior (DTPB)
(Taylor & Todd, 1995), Model of adoption of technology in households (MATH) (Venkatesh
& Brown, 2001) and Model of broadband adoption (MBA) (Dwivedi, 2005). Moreover, these
research models have been modified or extended to cater for the rapid growth in research on
the subject of information technology. For example, the theory of planned behavior was
expanded on so that it became the decomposed theory of planned behavior (Taylor & Todd,
1995). Similarly, Venkatesh and Brown (2001) extended the TPB to measure the factors which
encourage and discourage households to have personal computers. At about the same time,
Venkatesh and Morris (2000) extended the TAM model with demographic characteristics and
subjective norms.

This theory of reasoned action is considered a good model to predict and explain human
behavior. It has been utilized as a tool in various disciplines to predict and understand human
behavior (Pavlov, 2003). However, the predictive power of this theory is limited in explaining
human behavior. Sheppard, Hartwick and Warshaw (1988) added that the predictive power of
TRA is valid only if the attitude, intention and behavior on a certain action are in agreement. In
other words, this theory is based on the hypothesis that actions or behaviors are controlled by
human beings. Therefore, this theory only predicts actions or behaviors which were engaged in
by people. On the other hand, this theory cannot predict unintentional actions such as habitual
or irrational decisions.
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The second limitation of this theory is that it does not include personality characteristics which
are external and demographic variables. In fact, external factors wield great influence on
people’s beliefs and assumptions, and acts or behaviors are driven by beliefs. Consequently
external factors have a great impact on the behavior of people (Ajzen & Fishbein, 1980). In
addition, Ajzen and Fishbein (1980) categorized the external variables into three types:
demographic variables (age, sex, occupation, religion, education and socioeconomic standing);
personality traits (introversion and extraversion, neuroticism, authoritarianism and dominance);
and attitude to organizational objectives (attitude of the other people in the society) .

The original TAM model devised by Fishbein and Ajzen (1980) does not consider the subjective
norms as a factor influencing behaviors. Recent meta-analysis studies show that the relationship
between the variables in the original TAM model is significant. Schepers and Wetzels (2007)
are very certain that the relationship between the variables, namely perceived ease of use and
perceived usefulness, is very strongly based on their analysis of 51 research studies. Moreover,
Schepers and Wetzels (2007) detected a correlation between subjective norms and behavioral
intention, and between subjective norms and perceived usefulness. Legris, Ingham and
Collerette (2003) argued that the TAM explains users’ technology acceptance but not to any
significant extent. Legris, Ingham and Collerette (2003) concluded after their review of 21
research studies that TAM only explained around 40% of system usage. The outcome is not
clear or consistent and moreover, they suggested that the reason for this is that the model does
not include some significant factors linked to social and human processes. Zhang and Mao
(2008) identified that the variables - perceived ease of use, perceived usefulness and subjective
norms – do exert a positive influence on behavioral intention.
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According to Wixom and Todd (2005) the TAM has progressed from its original structure
during the last twenty years. They described the model’s growth through three approaches. The
first is to include the variables from other related models. The second is to introduce more
variables, for example compatibility, visibility and triability. The third approach is to examine
the external factors which affect the original variables (PU and PEOU) of the TAM, specifically
demographic characteristics and personality attributes. However, TAM finds that perceived
usefulness and ease of use derived from TRA are significant while the subjective norms are
insignificant. Demographic characters were not part of the factors affecting the behavior of
individuals in accepting a technology. Additionally, TAM only includes two variables and we
may use more variables originating from other research models to measure the level of
acceptance of technology. Consequently, this model is not relevant to our study which
investigates the acceptance of mobile health services by Australians.

The model concerning the Unified theory of acceptance and use of technology (UTAUT) is the
best one to measure the influences of factors which induce users to adopt innovations. This
model has been developed based on eight previous research models. However, the variables
used in this model are not the only ones; there are more variables which have been proved
through other empirical studies. Demographic variables such as education and income have not
been included in this research model. Therefore, this model is not suitable for this study.
The research model of planned behavior (TPB) does not address a wide range of factors such
as self-identity, habits and perceived moral obligation which influence the behavioral intention
of individuals. TRA categorized the actions of individuals as planned and deliberate. One of
the limitations of TRA, however, is that it does not address the planning process used by
individuals (Eagly & Chaiken, 1993). Moreover, the theories of reason actioned and planned
behavior are based on the assumption that individuals need to be motivated to perform a

page 76

particular behavior. This concept becomes problematic when discussing the concept of
consumer adoption behavior (Taylor & Todd, 1995). Therefore, this model is not suitable for
what is being investigated in this thesis.

The decomposed theory of planned behavior addressed the factors that influence the behavioral
intention of people to adopt and accept technology. However, this research model did not
include the demographic characteristics of participants which would have helped it. Therefore,
this model is not well suited for this study. Meanwhile the Model of Adoption of Technology
in Households explained the adoption of households’ use of PCs but it did not explore the
significance of such usage (Venkatesh & Brown, 2001). Neither does it include the
demographic characteristics of participants. In fact, this model needs to be extended further if
we are to use this model to investigate the adoption of mobile health facilities by Australians.
Lastly, the model of broadband adoption (MBA) was developed to test the adoption of
broadband in UK households. The research focus and location of the tests differ markedly from
the proposed research model. This model should be extended if we are to use it to investigate
mobile health services adoption in Australia.
These are the reasons why the proposed research model has been developed to identify the
influences on people’s adoption of mobile health services in Australia. The following section
explores the proposed research model in more depth.
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1. Attitudinal Constructs
- Utilitarian Aspect
- Hedonic Aspect
–Service Quality

2. Control Constructs
- Knowledge of ICT
- Perceived ease of use
- Federal Government Policy

3. Normative Constructs
- Social Media Influence
- Social Network Influence
- Peer Influences
-

Attitude
towards to
Mobile Health
Services (MHS)
Adoption

Individual
adoption of
M-health

Demographic Characteristics
- Age
- Gender
- Education
- Income

Figure 4.1: Mobile Health Adoption Model (MHAM)

The following section explores the importance of the variables used in this proposed research
model. It includes the reasons why these variables have been selected to be part of this model.

4.3 Factors that influence people’s intention to use mobile health services

4.3.1 Attitudinal Constructs
According to Taylor and Todd (1995), attitude is the feeling an individual has and how it
influences the behavioral intention to adopt an innovation like mobile health services. The
attitude can be either positive or negative and depends on the individual’s belief about the
outcome. Most theories on innovation adoption such as TRA, TAM, MBA and UTAUT focused
on the attitude of the individual in adopting innovations and the factors that affected the attitude
to engage in any given behavior. Tan and Teo (2000) stated that the intention of an individual
to embrace or accept an innovation will be positive if their attitude is positive and there is a
possibility that acting on it will create a benefit.
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The factor of attitudinal construct has been focused on in many studies because it is deemed to
be very important (Taylor & Todd, 1995; Venkatesh & Brown, 2001). To explain its relevance,
Taylor and Todd (1995) divided it into five variables, namely compatibility, visibility, risk,
relative advantage and complexity. Likewise, Venkatesh and Brown (2001) in their analysis of
PC adoption in US households, list three variables under attitudinal construct - social outcomes,
utilitarian outcomes and hedonic outcomes. This thesis utilizes four variables under the factor
of attitudinal construct: utilitarian outcomes and hedonic outcomes (Venkatesh & Brown, 2001)
and service quality (DeLone & McLean, 2003).
Three variables have been selected to predict the behavioral intention of Australians to use
mobile health services. The first two variables (hedonic outcomes and utilitarian outcomes)
measure the attitude in adopting mobile health services. The last variable is service quality
which is slightly different from the other variables. It gathers opinions from Australians about
the quality of the mobile health care services which they are now receiving. This variable can
help to understand the satisfaction and feedback users may have about this service.
4.3.2 Utilitarian Outcomes
Utilitarian outcomes are defined as perceived usefulness which is considered to be a valid
predictor for measuring innovation adoption. This is because people will decide to adopt an
innovation based on the usefulness of a particular technology (Davis, 1989). Kim, Chan and
Gupta (2007) define the full value the customer received through the innovation. Venkatesh
and Brown (2001) noted that utilitarian outcomes are a strong predictor and they authenticated
that such outcomes can be utilized to measure the behavioral intention of adopting technology
in household contexts. Venkatesh and Brown (2001) did an empirical study on the adoption of
PCs in US households, concluding that the variable of utilitarian outcomes is a strong predictor.
Furthermore, it can enhance lifestyle and make household activities easier and quicker to do.
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Likewise, Dwivedi (2005) did a study on UK households’ adoption of broadband. He found the
value of utilitarian outcomes in predicting the behavioral intention of users in adopting
broadband. Norris, Stockdale and Sharma (2009) stated that M-health facilities represent a
modern development in the health sector and can make health care more effective and efficient.
For example, M-health provides facilities for the public to access their medical health records,
manage their appointments, referrals through electronic means and manage their prescriptions
using mobile devices. Moreover, medical professionals (general practitioners, pathologists,
physiotherapists, specialists, etc.) can transmit medical reports of patients through secure
networks to the patients’ database. These documents can then be assessed through the patients’
portal by medical professionals and patients (Ammenwerth, Graber, Herrmann, Burkle &
Konig, 2003). It is therefore anticipated that the variable of perceived usefulness has a positive
impact on the lifestyles of Australians. The first hypothesis about utilitarian outcomes having a
great positive influence on the behavioral intention of Australians is as follows.
Hypothesis 1. Utilitarian outcomes have a positive influence on users adopting mobile health
services
4.3.3 Hedonic Outcomes
Venkatesh and Brown (2001) define hedonic outcomes as pleasure and enjoyment. For
example, using an innovation is enjoyable and fulfils the intended needs of people. The original
research models on research innovations, for example TAM and TRA, did not include this
variable. Venkatesh and Brown (2001) and Dwivedi (2005) used the term “Hedonic outcomes”,
Al-Ghatani and King (1999) employed the term “enjoyment” while Igbaria, Parasuraman and
Baroudi (1996) used terms like “fun and enjoyment”. This research chooses the term “hedonic
outcomes” as articulated by Venkatesh and Brown (2001) and Dwivedi (2005).
According to Heijden (2004) an innovation should be self-fulfilling and have the features of
user friendliness, fun to use and continuously functioning well. Thus, mobile health facilities
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provide opportunities for users to access their medical records at any time; they can receive
reminders through their mobile devices. They do not need to carry prescriptions and referrals;
neither do they need to communicate with their specialists over the phone. They do not need to
carry paper-based files with them when they move overseas or to other states, regions or
countries (Norris, Stockdale & Sharma, 2009). This is an enjoyable situation where the users
experience life free of problems. The hedonic outcomes are the driving force to adopt
innovation in people’s everyday lives. A user friendly self-fulfilling technological innovation
will enhance the lifestyle and enjoyable experiences of users. Therefore, this research developed
a hypothesis that hedonic outcomes will exert notable positive impacts on the behavioral
intention of Australians to use mobile health services.
Hypothesis 2. Hedonic outcomes have a positive influence on users adopting mobile health
service
4.3.4 Service Quality
Service quality has been investigated in other research especially in information systems, so
that the effectiveness of information systems can be measured (Pitt, Watson & Kavan, 1995).
Cronroos (1984) stated that service quality is a broad area and there are two ways to measure
this variable. The first way is to measure the quality between the expectations of customers and
their perceptions of the service. The second way is to measure the overall impressions of
customers about the service and the organization or business providing it. Zhao, Lu, Zhang and
Chau (2012) used the second method to measure service quality and customer satisfaction in
mobile services. Parasuraman, Zeithaml and Berry (1988) suggested five basic phenomena to
measure service quality: assurance, empathy, tangibility, reliability and responsiveness. They
used these five concepts to develop a framework with 22 items to measure the concept of service
quality. This framework was labelled SERVQUAL (Parasuraman, Zeithaml & Berry, 1988).
The SERVQUAL framework has become a popular instrument in measuring service quality in
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many economic sectors and contexts. However, Dyke, Kappelman and Prybutok (1997) argued
that SERVQUAL has its limitations in measuring service quality. Dabholkar, Thorpe and Rentz
(1996) proposed five primary dimensions, these being problem-solving, personal interactions,
physical interactions, reliability and policy. They also introduced six variables as subdimensions to assess the level of service quality, these being helpfulness, promises,
convenience, inspiring confidence, being courteous and doing it right.
Delone and McLean (2003) introduced the variable of service quality to their research. An
instrument developed by Yang, Cai, Zhou and Zhou (2005) to validate the perceived service
quality of the information published on websites. Brady and Cronin (2001) used a hierarchical
research model incorporating three primary dimensions to evaluate the service quality and each
primary dimension consists of three sub-dimensions. Caro and Garcia (2008) remarked that the
three dimensions introduced by Brady and Cronin have been used in many research studies to
measure the service quality in both virtual and physical environments. A decade ago a multiscale framework was developed by Parasuraman, Zeithaml and Malhothra (2005) to measure
electronic service quality. All of these studies highlight the importance and need to include
service quality in research especially in information systems. Moreover, the scale for measuring
the service quality differs from service to service (Zhao, Lu, Zhang & Chau, 2012).
Service quality is one of the most important variables that can encourage consumers to keep
using services and a system or otherwise discourage them. Consumers will use services many
times and consistently as long as their quality remains high.
Hypothesis 3. Service quality has a positive influence on users adopting mobile health services
4.3.5 Control Constructs
The theory of planned behavior proposed that certain control constructs can influence the
intention of the individual to perform any action (Ajzen, 1991). Ajzen (1991) called this
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variable perceived behavioral control (PBC) and he used the evidence he found from empirical
results. One study indicated that individuals’ control over external and internal constraints will
encourage them to adopt a new technology (Tan & Teo, 2000). Nevertheless, this will be less
likely to occur if the control of the individual over external and internal constraints is poor.
Taylor and Todd (1995) divided this aspect into three variables - knowledge, facilitating
conditions and self-efficacy.
Likewise, Venkatesh and Brown (2001) sub-divided the concept of behavioral control into five
variables in their study on PC adoption by households in the United States. These sub-divisions
are: high cost of PCs, declining cost, rapid changes in technology, ease of use, and difficulty of
use. This research used perceived costs, perceived ease of use, self-efficacy and perceived
knowledge, these being derived from the theories of both DTPB and MATH. Rapid changes in
technology and the declining costs of technical goods, as articulated in the analysis by
Venkatesh and Brown (2001), are not relevant to this study. The following sub-section explores
the significance of the variables used in this study in the context of control constructs.
4.3.6 Knowledge
Knowledge of a new innovation has a significant effect on people’s intention to adopt it in their
day-to-day lives (Roger, 1995). The knowledge about risks and benefits can directly contribute
to the adoption ratio because users are more likely to accept an innovation if they knew that
there are many benefits associated with it. On the other hand, the adoption rate will be less if
people do not have much knowledge about an innovation or are suspicious of it (Cheung, Chang
& Lai, 2000).
Earlier analyses used perceived risks and perceived benefits separately but this research
combines them into the variable of knowledge. This is because knowledge on benefit or risk of
the innovation has a significant impact on people’s behavior (Lin, 2008). Users of an innovation
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can compare the perceived loss when expecting the results they want (Featherman & Pavlou,
2003). Individual knowledge about the consequences and benefits of the innovation will affect
how much it has been adopted (Chang & Cheung, 2001). More people will adopt mobile health
services when users know the benefits of these services. Therefore, the hypothesis is that the
knowledge will have a positive impact on the intention of Australians to adopt mobile health
services.
Hypothesis 4. Knowledge has a positive influence on users adopting mobile health services
4.3.7 Perceived ease of use
According to Agarwal and Prasad (1999) the perceived ease of use is defined as a belief of the
user that the innovation is user friendly and free from mental or physical effort. Many other
studies support perceived ease of use as a valid variable which contributes significantly to
adopting the innovation (Yi & Hwang, 2003). However, ease of use can be affected by security
measures in place because businesses, corporations or government departments employ certain
procedures to protect users’ privacy and sensitive information (Stern, Royne, Staffort &
Bienstock, 2008). A web-based system, for example an e-business site, information accessing
system or online banking system can ask users to change their passwords regularly, instruct
them on how to use passwords, etc., to protect their private and sensitive information better.
Some web applications do not accept the password a user chooses because it has been designed
to accept the password as a combination of letters, numbers and special characters. Hasan and
Ahmed (2007) argued that these security measures required investing much mental effort which
can compromise or undermine the technology adoption level.
However, a user friendly web application will become more popular because it is very easy to
use (Lin, 2011). If the application is easier to use, it is more likely to be adopted or accepted
than the application which is not so (Davis, 1989). The adoption rate can be high if the
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innovation is user friendly and easy to use (Venkatesh, 1999). Therefore, this research has
developed a hypothesis where perceived ease of use will have a positive impact on the intention
to adopt innovation.
Hypothesis 5. Perceived ease of use has a positive influence on users adopting mobile health
services
4.3.8 Federal Government Policy
Government policy on ICT-based innovation is one of the factors influencing people’s adoption
of mobile health services. Bozeman (2000) described the successful ways in which a
government can implement innovation in their respective countries. The first way Bozeman
(2000) suggested was that governments should invest in tertiary research on projects which
encourage users to adopt ICT-based innovations. The second suggestion was that governments
need to initiate plans to encourage the public to support and embrace technological innovations.
The third suggestion is for governments to promote or start more innovations that the public
can use. The final and fourth suggestion was to develop technology-based economic policies
and programs.
Taylor and Todd (1995) researched the level of understanding of information technology usage.
They investigated the factors that influence users to adopt information technology. Superior
influence is one of the factors that has been added to conduct this research and tested. According
to Taylor and Todd (1995), superior influence is defined as the influence exerted by a superior
authority above the users who aims to provide the best service to the public without making any
profit.
Government policy is a factor which influences the public to use and adopt mobile health
services. People’s comprehension of the policy, and its accompanying rules and regulations
will encourage them to cooperate (Baum & Szivas, 2008). The public’s belief in the Australian

page 85

federal government’s policy will help users to embrace an innovation but this will decline if the
public does not support or believe in any given policy (Baum & Szivas, 2008).
According to Fernandez-Villavicencio (2010) ICT trends in recent times are forcing
governments to implement technological innovations to compete with the current development
in ICT. Bayo-Moriones and Lera Lopez (2007) asserted that the factors influencing users in
adopting innovations should be researched regularly because these factors are important.
Identifying these factors may help a government to make the necessary changes in its policies.
In addition, Baliamoune-Lutz (2003) suggested that the success of an innovation is determined
by government policies and how the law governs its implementation.
Hypothesis 6. Federal government policy has a positive influence on users adopting mobile
health services
4.3.9 Normative Constructs
Subjective norms are defined as a form of perceived pressure on an individual to do an act
(Fishbein & Ajzen, 1975). Normative construct is a reflection of how the individuals are
affected by strong environmental influences around them. Subjective norms have been used in
the theories of reasoned action and planned behavior as a single construct (Tan & Teo, 2000).
Subjective norms are directly connected with the behavioral intention of the customer because
motivating customers’ behavior is based on what others perceive (Tan & Teo, 2000). In this
way subjective norms are very important factors which can determine the behavioral intentions
of people (Yi, Jackson, Park, & Probst, 2006). The theory of reasoned action uses attitude and
subjective norms as prime determinants of behavioral intention. However, the technology
acceptance model does not include subjective norms as determinants of behavioral intentions
(Davis, Bagozzi & Warshaw, 1989). Additionally, Venkatesh and Davis (2000) used subjective
norms in their study using the technology acceptance model. They explained that subjective
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norms have the ability to explain the technology adoption behaviors of individuals. Yet, on the
other hand, the study by Werthner and Klein (1999) on TAM did not include subjective norms
as a factor.
Humans’ adoption behavior has been a research study topic for several years (Ajzen & Fishbein,
1990). The theory of planned behavior and theory of reasoned action explored the adoption
behaviors of people. These theories explained that their actions were determined by the
subjective norms which derived from their normative and behavioral beliefs. According to
Ajzen and Fishbein (1980), a normative belief refers to the social pressure or influences exerted
on human beings to perform a task or otherwise. A behavioral belief is an evaluation of the
negative and positive sides of certain behaviors.
According to Venkatesh and Davis (2000) the user’s perception of any innovation may affect
that person’s judgement and decision whether to use it or not. Moreover, Rogers (2003)
contended that the subjective norms and communication networks have a considerable
influence on customers’ decision-making processes. Many studies indicate that subjective
norms have a positive influence on technology adoption behavior of individuals (Venkatesh &
Davis, 2000). Taylor and Todd (1995) explained normative constructs by dividing them into
two parts, these being superior influence and peer influence. These influences include the roles
played by colleagues, peers, family members and friends. Rice, Grant, Schmitz and Torobin
(1990) described this influence as a form of social influence because the members of these
social structures do impact on each other’s behaviors. The decomposed theory of planned
behavior and model of adoption of technology in households have used normative constructs
as their primary and secondary influences. However, this research uses the influences wielded
by social media, peers and social networks under the normative category.
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4.3.10 Social media’s influence
Social media such as websites, television, radio, newspapers and posters influence individuals’
adoption of innovations (Nysveen & Breivik, 2005). Social media can significantly influence
the extent to which people change their minds about the adoption or rejection of any products
and services (Amen, 2011; Ricciardelli, Clow & White, 2012). People’s habit of wanting to try
something is part of the process of advertising and in particular stimulating them (Low,
Charanasomboon, Brown, Hiltunen, Long & Reinhalter, 2003). People living in the Australian
Capital Territory are already using other online services such as banking, making bookings and
in education. Online mobile health services represent a new initiative by the Australian federal
government which was introduced early in 2012.
Early research models such as the theory of planned behavior, decomposed theory of planned
behavior, theory of reasoned action, and technology acceptance model did not include social
media’s influence as a variable that affected the level of technology adoption. However, the
new research models such as conceptual model of broadband adoption and model of adoption
of technology in households did employ social media influences as a variable. It has been
validated through previous empirical studies.
Hypothesis 7. Social media has a positive influence on users adopting mobile health services
4.3.11 Peer Influence
The term peer influence refers to the degree to which members of a group influence the behavior
of other members in a certain environment or context. Therefore, members of a particular group
or community will experience pressure from it to perform particular tasks (Moore & Benbasat,
1991).
The theory of reasoned action identifies the influence of social norms on human behavior in
general. Behavioral changes occur in people when they obey group norms to enhance their
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image and place in society (Bearden et al., 1989). Tornatzky and Klein (1982) did a metaanalysis to identify the relationship between the characteristics of the innovation and the
adoption behavior. They found there was a significant amount of social influence in the
adoption process. Similarly, Webster and Trevino (1995) noted that social influence is an
important factor that explains the process of innovation adoption. As mentioned previously,
the theory of technology acceptance model grew out of the theory of reasoned action. These
theories have been utilized for the past 20 years to explain how innovation adoption occurs.
The technology acceptance model did not employ social influences, while others did (see, for
example, Venkatesh & Brown, 2001).
The outcome of recent empirical studies that included social influences indicates both positive
and negative outcomes. Taylor and Todd (1995), Venkatesh and Morris (2000) and Venkatesh
and Davis (2000) discovered that social influences wielded a significant effect on behavioral
intention. Likewise, Robinson (2006) found the relationship between the social influence and
innovation adoption through an empirical study involving students’ intent to adopt technology
for their studies. Lucas and Spitler (1999) discovered that social influence is a significant
predictor and more important factor than others such as ease of use and usefulness. On the other
hand, Mathieson (1991) argues that social influence has no effect or influence on innovation
adoption.
Empirical studies have indicated that social influence has a significant impact on innovation
adoption in the workplace as well as on consumers’ adoption. This social influence originates
from immediate family members, friends, relatives, neighbours and famous figures such as
cricket legends, sports heroes or movie stars. Moreover, the effect of social influence on the
consumer is much more than the effect of the workplace or education institution (Brown et al.,
2002). This is because humans believe that using an innovation will lead to better social status
and self-image (Dholakia & Talukder, 2004; Bearden et al., 1989). According to Rosen and
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Olshavsky (1987) and Childers and Rao (1992), social influence through peer-based groups and
families will positively affect the decisions that customers make. In addition, Moore and
Benbasat (1991) noted that social influence is a positive determinant of the innovation adoption
decision-making process. Throughout their empirical studies Skog (2002) and Pedersen (2003)
found that consumers are willing to adopt mobile facilities to show off and enhance their image
and standing in society.
Hypothesis 8. Peer influence has a positive influence on users adopting mobile health services
4.3.12 Social Network
Social network refers to the online platform where people share their experiences and opinions.
People involved in these networks can share their views and experiences across a variety of
media formats such as music, videos and photos (Chen, Gillenson & Sherrell, 2002). According
to Sin, Nor, and Al-Agaga (2012) social networking originally began with video games for
teenagers. Online games gained popularity in recent decades and e-commerce / e-businesses
developed in much the same way. The popularity and convenience of social networks compels
businesses to use them because many people around the world are connected to each other
through social media.
The members of these networks may influence the behaviors of other members. This can
happen between employees working in the same organization or outside it (Talukder, 2012).
Venkatesh and Brown (2001) used the term social network while Lewis et al. employed the
term “professional peers”. Communication between members on a social network may speed
up their decision to adopt an innovation (Talukder & Quazi, 2011). Rogers (2003) and
Frambach and Schillewaert (2002) argued that the amount of information shared through a
social network does make a difference because more information will compel the members of
a given network to accept the innovation and new ideas.
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Skyes et al. (2009) found evidence for a connection between the influences of social network
and adoption of an innovation. According to Lu, Yao and Yu (2005) the connection between
the social network influence and the adoption of mobile technology is a very casual one.
Furthermore, Khoumbati, Themistocleous and Irani (2006) discovered in their empirical study
that external influences are very important factors for innovation adoption.
Hypothesis 9. Social network has a positive influence on users adopting mobile health services
4.3.13 Demographic Characteristics
Demographic factors have been added to the proposed research model because they represent
a very crucial variable. Socio-economic variables such as gender, age, education and income
have a significant impact on the adoption of an innovation (Igbaria, 1993). Frambach and
Schillewaert (2002) asserted that this variable plays an important part in influencing the
behaviors of people. Igbaria (1993) discovered that the gender, age and level of education have
a significant effect on the decision-making process to adopt a certain innovation. The theory of
reasoned action and technology acceptance model does not include demographic characteristics
of users. However, there were few other studies in the information communication technology
discipline that value the demographic variables and include it. Studies that examined the
adoption of the following - computers (Carveth & Kretchmer, 2002; Venkatesh et al., 2000),
telephones (Anderson et al., 1999), broadband in households (Anderson et al., 1999) and the
Internet (Carveth & Kretchmer, 2002) included demographic variables. These demographic
variables have been employed to examine the acceptance level of e-government (Huang et al.,
2002), technology adoption (Venkatesh & Morris, 2000; Morris & Venkatesh, 2000; Venkatesh
et al., 2003; Chen et al., 2002), demographic differences between information system
professionals and software privacy (Chen et al., 2002).
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The adoption of telephones, computers and the Internet can be classified under the discipline
of technology (Rogers, 1995). According to Rogers (1995) the socio-economic variables (i.e.
demographics) which have been used to examine one innovation can serve to describe another
innovation from the same discipline. Consequently, gender, age, education and income were
used in this study to analyse the impact of mobile health services adoption. There are other
demographic variables such as marital status, ethnicity, geographic location and disabilities
(Rice, Grant, Schmitz and Torobin,1990) that are useful for investigating the depth of
innovation adoption. However, this research did not include these variables.
4.3.14 Gender
Gender is one of the most important and common variables in any research investigating the
behavior of people (Morgan & Hunt 1994). According to Jackson and Scott (2001) gender is a
sexual division between males and females. Morgan and Hunt (1994) stated that gender can be
used as an explanatory and descriptive variable. A number of empirical studies (Choudrie &
Lee, 2004; Lacohee & Anderson, 2001; Morris & Venkatesh, 2000; Venkatesh et al., 2003;
Venkatesh & Morris, 2000; Venkatesh et al., 2000) concluded that gender plays an important
part in innovation adoption because men and women’s opinions can often be very different.
Lerouge, Newton and Blanation (2005) discovered that more males and females engage in
innovation adoption. On the other hand, Bhavnagar and Ghose (2004) found the opposite to be
the case. Studies show that there are significant differences between males and females in the
level of innovation adoption in households and organizations as the analysis by Venkatesh et
al. (2000) reveals, where more males used computers compared to females. Anderson et al.
(1999) agreed that there is a significant difference between gender in terms of making telephone
calls and using computers. Lacohee and Anderson (2001) found differences between males and
females using telephones in day-to-day life.
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These all indicate that gender is one of the more critical variables which should be included in
an examination of innovation adoption. Therefore, gender has been added to this proposed
research model. However, the theory of reasoned action and technology acceptance does not
include gender as a variable.
Hypothesis 10. Male respondents have positive attitude towards to mobile health services than
female respondents
4.3.15 Age
Age can serve as an independent variable or a factor when exploring human behavior
(Venkatesh et al., 2003). In various empirical studies (Venkatesh et al., 2003; Morris &
Venkatesh, 2000) the percentages of age groups differ in terms of behavioral intention to adopt
an innovation. According to Venkatesh et al. (2003) the biggest age group that adopts personal
computers in the United States are adolescents aged between 15 and 17. The second biggest
group are young adults between 26 and 35. Likewise, another study on broadband adoption in
South Korea found that most students who want to adopt it were teenagers at secondary school
(Lee & Choudrie, 2002; Choudrie & Lee, 2004).
Similarly, Lerouge, Newton and Blanton (2005) unearthed that people between 20-29 and 4049 are more likely to embrace an innovation compared to the over-50 age group. Generally,
elderly people have very limited knowledge and experience of information technology
compared to younger people. Older people avoid learning about an innovation because of
anxiety about technology (Porter & Donthu, 2006). On this theme, Carveth and Kretchmer
(2002) discovered that the younger generations are more interested in using technological
innovations than older people in the United Kingdom. They found that 85% of the 16-24 age
group are using Internet facilities while only 15% of the people between 65 and 74 years do so,
and only 6% of people 75 years and above are using the Internet.
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Lerouge, Newton and Blanton (2005) categorized the users of innovation according to their age
group and preferences. The younger group aged 20-29 comprising fresh graduates likes to use
innovations because they want to apply their new skills. The second age group is between 3039 and these people want to learn much more about the innovation. The third age group is
between 40-45 and such people generally are professionals who like to adopt the innovation in
their second half of their career. Therefore, age plays a significant role in the intention to adopt
an innovation (Taylor & Todd, 1995).
Hypothesis 11. The older respondents have positive attitude towards to mobile health services
than younger respondents
4.3.16 Academic Qualification
According to Rogers (1995) and Burgess (1986) there are connections between the level of
education and attending qualification, and the intention to adopt an innovation. Venkatesh et al.
(2000) stated there is a positive relationship between ownership, usage of technology and
education level of people because those with a higher education level need to use technology
in their work and day-to-day lives. People with qualifications use computers much more than
those with less qualifications. Choudrie and Lee (2004) discovered that education is the prime
factor influencing the intention of people to adopt broadband in South Korea.
Porter and Donthu (2006) claimed that the decision to adopt a technology depends on people’s
knowledge about the benefits of the innovation and how to operate it. The users having more
knowledge are likely to adopt an innovation than the users with less understanding. Rogers
(2003) stated that users with more knowledge make decisions quicker than those with less
knowledge because of their background knowledge about an innovation and the perceived
benefits of using it.
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These empirical and theoretical studies indicate that the level of education does make a
difference in the decision-making processes of people who intend to adopt the innovation.
People with more or higher educational qualifications like to adopt and use innovations because
of their knowledge and experience with them. Therefore, this research employs academic
education level as a variable to analyse the responses of participants.
Hypothesis 12. The respondents with more qualifications have a positive attitude towards the
mobile health services compared to respondents with less qualifications
4.3.17 Income

Income is money which a business or an individual receives from exchanging goods or services
(Barber and Odean, 2001). Income has a huge influence on the behavior of people in their dayto-day activities such as investment or shopping (MacCrimmon & Wehrung, 1986). People with
a greater income like to be involved in activities with risks (MacCrimmon & Wehrung, 1986).
Similarly, income plays a crucial part in technology or innovation adoption. According to
Barber and Odean (2001) a higher level of income gives users the freedom to adopt innovation
because it develops the ability to bear losses. However, according to Strydom et al. (2009) a
few studies show that there is no connection between income level and risk taking.

Hypothesis 13. The respondents with more income have a positive attitude towards the mobile
health services compared to respondents with less income

4.4

Attitude To Mobile Health Services Adoption

Attitude has been defined in many ways by various philosophers and scholars. Attitude is
considered to be a reflection of human care about a person or object that is favourable or
unfavourable (Ajzen & Fishbein, 1980; Lam, Cho & Qu, 2007). Moreover, these authors stated
that attitude is the outcome of behavioral beliefs. Attitude towards adoption of information
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technology has been widely and thoroughly researched in the recent years. Most researchers
such as Ajzen and Fishbein (1980), Pavlou and Fygenson (2005) and Liao and Laundry (2000)
claimed that the attitudes of employees influence their behavioral intention to adopt information
technology through innovation. Any changes in attitude may affect the decision-making
processes of employees when considering to accept an innovation (Lam, Cho, & Qu, 2007).
Employees may perform an act if they have a positive attitude or on the other hand not, if they
have a negative attitude (Pavlou and Fygenson, 2005). According to our proposed research
model, the attitude towards adoption of information innovation is a cumulative belief that has
attitudinal, control and normative constructs. A positive attitude will encourage users to adopt
mobile health services.

4.5

Conclusion

This chapter explored the factors which influence users to adopt innovations. The variables in
this research model have been categorized into three main groups, i.e. attitudinal control and
normative constructs. In total nine variables were researched through these three variables,
namely utilitarian outcome, hedonic advantage, service quality, knowledge, ease of use, federal
government policy, peer influence, social media influence and social network influence. In
addition to this, demographical characteristics and outcome variables have been discussed in
detail. To replace the limitations that restrict older research models, the research model
developed for this study investigates a wider range of factors to evaluate the level of adoption
of innovation. These modifications help to make it much more comprehensive. The next chapter
in this thesis will explore the research methodology which has been used to collect and analyse
the data.
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CHAPTER FIVE
RESEARCH METHODOLOGY
5.1 Introduction
This chapter concentrates on the methodology utilized to investigate the research problem
articulated in this thesis. This chapter describes the process of data collection, research
instruments and methods involved in examining the data, etc. The five main sections of this
chapter are: introduction, research questions with hypothesis, detail of sampling, quantitative
research method and conclusion. The section which describes the quantitative research method
includes the definition of variables, measuring instruments, data collection, data analysis,
reliability and validity of this study.
To answer the research questions stated in the first chapter, the opinions of the adult residents
of the Australian Capital Territory (ACT) were collected. Many research methods described in
the literature on aspects of technology or innovation adoption have employed the quantitative
research method rather than qualitative methodology. The latter, however, is considered a
suitable strategy for researching and validating theories on innovation or technology adoption
(Bryman & Bell, 2011). This study sought to test and validate a research model based on
aspects of previous research models referring to the level of technology or innovation adoption.
This model is developed by combining attitudinal, control and normative concepts.
5.2 Research questions and hypotheses
According to Gray (2009) the effective research questions should be connected to a theoretical
framework, which should express the relationship between variables and the queries themselves
should be clearly expressed. Gray (2009) mentioned that the research questions should be fitted
into one of the following four categories: descriptive, impact, normative and correlative. The
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four research questions (see below) are connected to the theoretical framework, express the
relationships between variables and are in a clear question format. These questions met the
framework of Gray and were categorized as a correlative type of question. The three research
questions of this study are as follows:
(1)

How do the Attitudinal Constructs - utilitarian outcomes, hedonic outcomes and
service quality - influence Australians’ adoption of mobile health facilities?

(2) Do the Control Constructs - knowledge, perceived ease of use, and federal government
policy - influence Australians’ adoption of mobile health facilities?
(3) How do the Normative Constructs - social media influence, peer-influence and social
network – influence the intention of Australians’ adoption of mobile health facilities?
This research study attempted to answer the above three questions by expressing hypotheses
tested through empirical data collected using survey questionnaires. According to Gray (2000)
the best hypothesis should be predictive and measurable. Blumberg, Cooper and Schindler
(2011) stated that the hypothesis must have four following functions:
1. It should identify the facts which are relevant to the study those that are not relevant.
2. It should suggest which form of research design is more appropriate to the research.
3. It should guide the direction of the research.
4. It should provide a framework for organizing the research to its conclusion.
The research hypothesis met all of the criteria stated by Blumberg, Cooper and Schindler
(2011). The research hypotheses were described in Chapter Four.
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Table 5.1
Hypothesis for research question one – Attitudinal Constructs
Constructs

Hypothesis number and statement

Utilitarian outcome and attitude
towards mobile health services

H1

Utilitarian outcome has a positive influence
on attitude towards mobile health services.

Hedonic outcome and attitude
towards mobile health services

H2

Hedonic outcome has a positive influence on
attitude towards mobile health services.

Service quality and attitude towards
mobile health services

H3

Service quality has a positive influence on
attitude towards mobile health services.

Table 5.2
Hypotheses for research question two – Control Constructs
Constructs

Hypothesis number and statement

Knowledge and attitude towards
mobile health services

H4

Knowledge has a positive influence on
attitude towards mobile health services.

Perceive ease of use and attitude
towards mobile health services

H5

Perceive ease of use has a positive influence
on attitude towards mobile health services.

Federal government policy and
attitude towards mobile health
services

H6

Federal government policy has a positive
influence on attitude towards mobile health
services.

Table 5.3
Hypothesis for research question three – Normative Constructs
Constructs

Hypothesis number and statement

Social media influence and attitude
towards mobile health services

H7

Social media influence has a positive
influence on attitude towards mobile health
services.

Social network influence and attitude
towards mobile health services

H8

Social network influence has a positive
influence on attitude towards mobile health
services.

Peer influence and attitude towards
mobile health services

H9

Peer influence has a positive influence on
attitude towards mobile health services.
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Table 5.4
Hypothesis for demographic characteristics
Constructs

Hypothesis number and statement

Gender and attitude towards mobile
health services

H10 Male respondents have a more positive
attitude towards mobile health services
compared to female respondents

Age and attitude towards mobile
health services.

H11 The older respondents have a more positive
attitude towards mobile health services
compared to younger respondents

Qualification and attitude towards
mobile health services.

H12 The respondents with higher qualifications
have a more positive attitude towards mobile
health services compared to less qualified
respondents

Income and attitude towards mobile
health services.

H13 The respondents with higher income have a
more positive attitude towards mobile health
services than respondents with less incomes

5.3 Research Design
A quantitative research method was used to conduct this research. The survey has been used as
the primary method for data collection. The paper-based survey served to gather the data.
Questionnaires were sent to participants’ addresses which were found in the White Pages. The
purpose of the quantitative method in this study is to test the factors that influence users’
behavioral intention to adopt mobile health services in Australia.
5.4 Location of the Study
This study was conducted in the Australian Capital Territory (ACT). The e-health authority in
charge of implementing this innovation chose the ACT to initiate this project. The outcome of
this research is to document the willingness of ACT’s public to adopt mobile health services.
The Australian Commonwealth government allocated $460 million to mobile health services
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and their facilities have many advantages compared to current health care/medical services. The
principle aim of the government is to provide effective health services and avoid medical errors.
Mobile health services have already been implemented in many countries around the world
regardless of whether they are developing and developed nations. This is therefore a good
opportunity to gather data from users who have different levels of experience with mobile health
services and other innovations.
5.5 Quantitative Study
The quantitative method is one of the major research methods employed in educational and
commercial research. Qualitative and quantitative research methods have been deployed for
many decades in various research areas. Some studies have used the mixed method which
means combining quantitative and qualitative approaches. However, this research employs a
single method, i.e. the quantitative method. The quantitative method examines numerical or
statistical data to find answers to research questions. Aliaga and Gunderson (2000) stated that:
“Quantitative research is explaining phenomena by collecting numerical data that are analysed
using mathematically based method” (p.9). It is normal practice to collect numerical data
through paper-based or online surveys. This research used only a paper-based survey method
to collect data from participants. The quantitative method helps to measure variables used in
research (Creswell, 1994). As Creswell (1994) explains, “quantitative research is an inquiry,
based on testing a theory composed of variables, measured with numbers, and analyzed with
statistical procedures, in order to determine whether the predictive generalization of the theory
hold true” (p.2). The software SPSS (Statistical Package for the Social Sciences) helped with
the quantitative analysis of responses gathered from the survey.
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5.6 Sample size for this research
This study aimed to collect data from people who live in the Australian Capital Territory (ACT).
We sent questionnaires to nearly 1000 participants and took the addresses of participants from
the White Pages and received 296 responses. We were able to group the participants into
categories, based on those people who agreed to participate and completed the survey and
returned it quickly. Another category consisted of those people who highlighted privacy issues.
They sent emails to me and my supervisor asking who gave us their details and why we sent
the survey to them. Each and every time, we explained the legal and ethical aspects of this thesis
to them.
This research has used multiple regression analysis. Hair, Anderson, Tatham and Black (1998)
suggested that around 20 observations were needed for each and every variable in the research
model to have more statistical power. Likewise, Stevens (2001) claimed that there should be 15
observations to accompany each independent variable for cross-validation. The research model
for this thesis consists of ten independent variables and one dependent variable. If the
observation required is around 15 to 20, the required sample for this research will be
approximately 165-220.
5.7 Research Instrument used in this study
Paper-based printed questionnaires have been utilized to collect the quantitative data. The
survey includes questions to find answers that have been grouped under each factor used in this
research model. The enhanced research model for this thesis include three factors, each with
three variables but excluding demographic characteristics. The questions were adopted from
previous studies with minor modifications to test the research issues explored in this thesis,
specifically on issues related to the acceptance of mobile health services in Australia. The
survey questions were very clear and designed to attract participants’ attention. The survey is
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designed with a seven-part Likert scale answering system as follows: 1 = Strongly Disagree
(SD), 2 = Disagree (D), 3= Somehow Disagree (SD), 4 = Not sure (NS), 5= Somehow Agree
(SA) 6 = Agree (A), 7 = Strongly Agree (SA).
5.8 Variables of this research
Briefly, the variables are considered to be independent in this study. The following sections in
this chapter will explore them in more detail. The following table summarizes the variables
used.
Table 5.5
Variables of this study
Research Questions

Independent Variables

Dependent Variables

Research Question -1
How do the attitudinal
constructs (Utilitarian
Outcomes, Hedonic Outcomes
and Service Quality) influence
Australians to use mobile
health services facilities?





Utilitarian Outcomes
Hedonic Outcomes
Service Quality





Knowledge of ICT
Perceived Ease of Use
Federal Government
Policy

Research Question -2
Do the Control Constructs
(Knowledge of ICT, Perceived
Ease of Use, and Federal
government policy) influence
Australians to use mobile
health services facilities?

Individual adoption of
mobile health services.

Research Question -3
How do the Normative
Constructs (Social media,
social network and peers)
influence the intention of
Australians to use mobile
health services facilities?





Social media influence
Social network
influence
Peer influence
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5.9 Definitions of the variables and their measurement
5.9.1 Definition of the constructs to measure the variables
As stated earlier, the scope and information used to develop the questionnaires was modified
from previous research studies. These variables help to measure the experiences of participants
regarding mobile health services. As we noted in previous chapters the mobile health services
have been introduced to the Australian public only recently, and the participants do not have
much experience using them. The definitions of independent, dependent variables and the scales
to measure them are explained in the following sub-sections.
5.9.2 Adoption of web-based portal to access health services
The web portal and Internet usage were selected as dependent variables for this study. They
were borrowed from previous studies (Chang & Cheung, 2001; Cheung, Chang & Lai, 2000;
Al-Gahtani & King, 1999; Igbaria, Guimaraes & Davis, 1995; Yang, Cai, Zhou & Zhou, 2005;
Stern, Royne, Stafford & Bienstock, 2008). Five indicators served to measure the adoption of
mobile health services and they also originated from previous studies (Chang & Cheung, 2001;
Cheung, Chang & Lai, 2000; Al-Gahtani & King, 1999; Igbaria, Guimaraes & Davis, 1995;
Yang, Cai, Zhou & Zhou, 2005; Stern, Royne, Stafford & Bienstock, 2008). The responses to
these questions may provide a snapshot of people’s experience of mobile health services. The
indicators for dependent variables are described below.
Time spent on web portal to access mobile health services
Participants were asked to specify the time they spend on the web portal to access mobile health
services each week to measure their involvement in and use of mobile health services. This is
the first stage to measure how connected participants are with these services. A five-point Likert
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scale has been used to measure the time which ranged from (1) less than half an hour to (5)
more than 3 hours.
Frequencies of use
The participants have been asked to indicate how often they use the web portal. This may
provide another snapshot of how users are attached to the services. A five-scale system was
developed to measure the frequencies which were ranked from 1 (once a month or less) to 5
(many times a day).
Level of usage
The level of usage of different features is a good indication of the overall adoption of the
innovation. Mobile health services have different levels of usage. This may provide a clear
picture on how the participants use mobile health services to receive better health care
outcomes. Therefore, a five-point scale has been used to measure the usage level of the
participants, ranging between 1 (not used at all) and 5 (used extensively).
Features of the services accessed by users
The web portal to access health services has many features. The success of this innovation
depends on the willingness of users to adopt them by using different features of the innovation.
Questions have been asked to indicate how many features they normally use. A five-point scale
was used to measure the number of features they access. The scale ranges from (1) none to (5)
or more.
Sophisticated level of use
The health web portal has very advanced features. Patients can be referred to specialists by a
general practitioner electronically through the web portal and their medical records can be
downloaded from anywhere at any time. One good indication to measure overall adoption of
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mobile health is to measure the sophisticated use level of advanced features. A five-point scale
instrument has been used to measure this and it ranks between 1 (never used at all) and 5 (used
extensively).
5.9.3 Utilitarian Outcomes
Utilitarian Outcomes are defined as the full value the customer received through the innovation.
Perceived usefulness is considered a valid predictor to measure innovation adoption because
people will decide to adopt an innovation based on the usefulness of the particular technology
(Wilson & Lankton, 2004). Perceived usefulness is one of the driving factors for making
decisions to adopt an innovation. The adoption level will increase when people think that the
mobile health services bring lots of benefits but decrease when they decide it is not useful
(Yang, Cai, Zhou & Zhou, 2005).
Utilitarian outcomes were measured employing five items which have been adopted from many
sources: Lewis, Agarwal and Sambamurthy (2003); Wilson and Lankton (2004); Jones,
Reynolds and Arnold (2006); Venkatesh, Morris, Davis and Davis (2003); Taylor and Todd
(1995); Davis (1989); Venkatesh and Davis (2000); Kim, Chan and Gupta (2005); Heijden
(2004); Yang, Cai, Zhou and Zhou (2005); Venkatesh (2000); Stern, Royne, Stafford and
Bienstock (2008); and Yi and Hwang (2003). The questions were modified to fit in with the
themes covered in this study:
1) Using mobile health services will support critical aspects of my health care.
2) Using mobile health services will enhance my effectiveness in managing my
health care.
3) Using mobile health services saves me time and effort in receiving health
services.
4) Using mobile health services makes it easier to manage my health.
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5) Overall, mobile health services will be useful in managing my health care.
5.9.4 Hedonic Outcomes
Hedonic Outcomes is defined as the experience of pleasure and enjoyment. For example, using
the innovation is enjoyable as it fulfils certain intended needs. According to Heijden (2004) an
innovation should be self-fulfilling and strongly connected to themes of user friendliness, fun
of using it and people are encouraged to use it continuously. Thus, mobile health services
facilities provide opportunities for users to access their medical records at any time. They can
receive reminders via their mobile devices, they do not need to carry prescriptions and referrals,
they do not need to communicate with specialists over the phone and they do not need to carry
hard copy documents with them when they move overseas or to other states. Five questions
have been asked of the respondents about their joy in using mobile health services. The
questions have been adopted from Lankton and Wilson (2007) and Jones, Reynolds and Arnold
(2006). However, these questions have been modified as follows:
1) I find mobile health services to be enjoyable.
2) The actual process of using mobile health services is pleasant.
3) I have fun using mobile health services.
4) Using mobile health services is very exciting.
5) The time I spend on mobile health services is truly enjoyable.
5.9.5 Service Quality
Service Quality is defined as the overall impression of customers about the quality of the service
provided through innovation. Cronroos (1984) stated that service quality is a broad area and
there are two ways to measure it. The first is to measure the quality of services between the
expectation of customers and perception of the service. The second is to measure the overall
impression of customers about the service and the organization or business that provides it. It
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is obvious that the adoption level will increase when it is good but it will decline when the
service level drops (Pitt, Watson & Kavan, 1995). Five questions have been asked of the
participants concerning their opinions about the service quality of mobile health services. These
five questions are derived from: Venkatesh and Davis (2000); Pitt, Watson and Kavan (1995);
Zhao, Lu, Zhang and Chau (2012); and Brady and Cronin (2001). Questions have been modified
to fit to this study. The outcomes of these questions will indicate how people care about service
quality:
1) The quality of the output I get from mobile health services is high.
2) I have no problem with the quality of the outcome of mobile health services.
3) I believe that mobile health services offer excellent service.
4) I am satisfied with the outcome of mobile health services.
5) Mobile health services offer error-free medical records.
5.9.6 Knowledge
The knowledge people have concerning the risk, benefits and ICT of the innovation can directly
contribute to the adoption ratio because the user is more likely use it if they know that there are
many benefits arising from the innovation. On the other hand, the adoption rate will be less if
people do not know much about it. The outcomes of these questions will based on the
experiences and opinions of participants on how knowledge influences them to adopt this
innovation. In addition, the outcomes emphasize how people value the knowledge variable.
Five questions have been asked of the participants; they were adopted from Lankton and Wilson
(2007) and Venkatesh and Brown (2001) and modified for this study’s needs:
1) I am very knowledgeable regarding care for my health problems.
2) I need to know more about how to care for my health problems.
3) I understand my health issues and how to care for myself through mobile health services.
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4) I can communicate with others about the advantages and disadvantages of adopting
mobile health services.
5) I have no difficulty in telling others about the results of adopting and using mobile health
services.
5.9.7 Perceived ease of use
Perceived ease of use is defined as a belief of the user that the innovation is user friendly and
free from mental or physical effort. The comfortable use of the innovation is an important factor
for people to make decisions in adopting mobile health services. The outcomes of the survey
will show how people value the perceived ease of use. Believing in perceived ease of use will
positively encourage people to adopt the innovation but will not do so if or when they distrust
the claimed ease of use (Wilson & Lankton, 2004). Five items were adopted from Lewis,
Agarwal and Sambamurthy (2003), Venkatesh and Davis (2000) and Wilson and Lankton
(2004) to measure participants’ beliefs about perceived ease of use. The items were modified
for the purposes of this study:
1) My interaction with mobile health services will be clear and understandable.
2) Mobile health services will be easy to use.
3) I find it easy to get mobile health services to do what I want to them to do.
4) Interacting with the system does not require a lot of mental or physical effort.
5) Learning to use the mobile health services website is easy.
5.9.8

Federal Government Policy

The government policy on ICT-based innovation is one of the factors influencing users to
adopt these services. Bozeman (2000) described how a government can implement
innovations successfully. The first way Bozeman (2000) suggests is that the government
should invest in university-based research on projects which encourage users to adopt ICT-
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based innovations. The second suggestion is for a government to initiate plans to encourage
the public to accept an innovation. The third suggestion is that a government needs to initiate
and promote more innovations that will be accepted by the public. The fourth and final
suggestion is to develop technology-based economics policies and programs.

Taylor and Todd (1995) undertook research on understanding information technology
usage. They investigated those factors influencing users to adopt IT. Superior influence is
one of the factors which has been added in this research to test. According to Taylor and
Todd (1995) superior influence is defined as the influence wielded by a superior authority,
e.g. government department or agency, so that the best possible service is provided to the
public. Five questions were adopted from Taylor and Todd (1995) to gather information
from users living in the Australian Capital Territory (ACT). The questions were modified
for this study as follows:
1) The Australian government would prefer that I use mobile health services.
2) Generally speaking, I want to do what the federal government prefers I should do.
3) I like to use mobile health services to cooperate with federal government initiatives.
4) The Australian government policy on mobile health helps to improve health
services.
5) The Australian government policy on mobile health services encourages me to
adopt them.
5.9.9 Social Media Influence
Social media connects people in an online environment and it has become very popular with
the general public and especially the younger generation. Social media is a medium which
influences individual to adopt or reject products and services. Social media has significant
power to change what is accepted or otherwise over a short period of time. Respondents were
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asked to state the influence of social media in adopting mobile health services. It is obvious that
through the survey and analysis process, the outcomes of these questions will confirm how
people value social media. A positive belief in social media will encourage users to adopt the
innovation while a negative one will discourage adoption (Amen, 2011). Five questions were
used to measure the influence of social media and they have been adopted from Nysveen and
Breivik (2005) and Amen (2011):
1) The information presented in social media gave me the basis to make a good decision
to use mobile health services.
2) I feel that social media gave me good support in deciding to use mobile health services.
3) Social media influenced and changed my mind to use mobile health services.
4) Social media influenced me a lot to adopt mobile health services.
5) Social media encouraged me to adopt mobile health services.
5.9.10 Social Network
Social network refers to the online platform where people share their experiences and opinions.
The users of a social network can share their opinions with different types of media forms such
as music, videos and photos. Respondents were asked to indicate the influences of other people
in the social network when adopting a particular innovation. The outcomes of the questions
under this variable will reflect how people value social networks. It is obvious that the level of
adoption will increase when people are influenced positively through a social network. There
are five questions here that measure the influence of a social network. The questions were
adopted from Talukder and Quazi (2011) and Lewis, Agarwal and Sambamurthy (2003). These
questions were modified according to the demands of this research study:
1) People in my discipline think that using mobile health services is valuable.
2) I use mobile health services because people from related organizations also use them.
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3) I use mobile health services because many of my friends in other organizations are
using them.
4) I use mobile health services because many people in the Australian Capital Territory
are using them.
5) People in informal groups to which I belong think using mobile health services is
valuable for me.
5.9.11 Peer Influence
The term peer influence refers to the degree to which members of the reference group influence
the behavior of other members. Members of a group or community experience pressure from
society to perform particular tasks. Peer influence drives people to adopt or not to adopt an
innovation. The positive influence of peers in innovation adoption may encourage people to
adopt mobile health services. On the other hand, a negative influence will discourage them
when making decisions to adopt these services. The answers to these questions will show how
people value peer influences. The respondents have been asked about peer pressure to adopt
mobile health services. Five questions served to identify peer influence on the participants.
These questions were adopted from Talukder and Quazi (2011), Taylor and Todd (1995),
Venkatesh and Davis (2000), Moore and Benbasat (1991) and Venkatesh, Thong and Xu
(2012). These questions were modified so that they were relevant to the study:
1) People who are important to me think that I should use mobile health services.
2) People whose opinions I value prefer that I use mobile health services.
3) I learned from my friends how to use a mobile portal successfully.
4) Communicating with friends helped me to learn more about mobile health portals.
5) Observing my friends doing a task enhanced my intention to use the mobile health portal
to perform a similar task.
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5.10

Validity and Reliability of this research

Validity and reliability are the main indications of a good research instrument (Hair, Anderson,
Tatham, & Black, 1998). Validity and accuracy of a particular research study should be
achieved through a step-by-step process (Dielman, 2005). Validity refers to the measurement
of an intended outcome based on the research data while reliability is the accuracy of scientific
findings (Hair, Anderson, Tatham, & Black, 1998).
The research instruments were derived from previous research studies in a similar discipline.
The participants of this research project live in the Australian Capital Territory (ACT). In this
research the language in the questions put to them was very easy to understand. The questions
and themes covered are based on previous analyses written by already well-established
scholars. Those questions have been used here with only minor modifications to fit the local
context explored in this thesis. Furthermore, reliability is attained by measuring the numerical
outcomes while the coefficient is the indication of reliability. The data is considered to be highly
reliable when the coefficient is higher. The Cronbach alpha is the other main measurement of
reliability (Dielman, 2005). The researcher has followed strict and well regarded rules in
measuring data to ensure the method of measurement is free from bias or systematic errors. To
maintain reliability, this research reported the reliability coefficient of the findings.
5.11

Data Collection Process

The survey was sent to participants via Australian Post with a covering letter explaining the
overall research and its procedures. We selected approximately 1000 participants randomly
from the White Pages directory. The participants live in the Australian Capital Territory. We
enclosed a reply paid envelop for people to return their completed surveys. The covering letter
included all details about the research, the procedures we followed, the contact details of the
researcher and supervisor, all relevant information about the university and the name of the
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school the research was being conducted through. We did not request any personal information
from participants.
The first batch of 300 surveys was posted in one day and then another 300 were posted the
following week. The remaining 400 were posted in the third week to make processing easier.
We started receiving responses from the second week onward. We collected all the responses
and kept them in a secure bag. After 6 weeks we opened the bag and separated the surveys from
the covering letter. We then began putting the surveys in a file so as not to lose them.
We noted that participants were proactive in filling out the survey and supporting the aims of
this thesis. The participants took this survey seriously and they called us and sent us emails to
clarify a few things. A few mentioned that they would like to know more about this survey so
that they could contribute to the study correctly. A few participants requested us to send some
information or literature on mobile health services because of the newness of this subject. It is
worth noting that very few surveys came back stating that people did not want to participate in
this study. We entered the data into SPSS software (Statistical Package for Social Sciences) six
weeks after the surveys were posted. We received in total 296 fully completed surveys. The
following section explores the data analysis procedures in detail.
5.12

Data Analysis

The data was collected and analysed statistically utilizing SPSS. Cumulative percentages were
used to describe the findings. Also, the profiles of participants and the frequency distribution
with the percentages were calculated. The relationship between users according to their
demographic characteristics and willingness to adopt mobile health services was discovered
through cross-tabulation analysis. The age, gender, income and academic qualifications served
as demographic characteristics. A few other analysis tests such as linearity, correlation matrix
and internal reliability were performed on the data. A multiple regression analysis helped to
analyse the data which has been collected. The multiple analysis method is a statistical
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technique which can be used to establish the relationship between independent and dependent
variables (Hair, Anderson, Tatham, & Black, 1998). Throughout the multiple regression
analysis, a relationship can be identified between a single criterion which is the dependent
variable and many predictors which are independent variables (Hair, Anderson, Tatham, &
Black, 1998).

Regression analysis method has the capacity to assess the predictive ability of independent
variables. The depth of the relationship between the independent and dependent variables can
be identified through regression analysis technique (Hair, Anderson, Tatham, & Black, 1998).
The analysis identifies the importance of each independent variable and the kind of relationship
in the prediction of the analysis and the capacity of the relationship of each and every
independent variable. In summary, through multiple regression analysis the capacity and the
relative importance of each dependent and independent variable can be identified (Hair,
Anderson, Tatham, & Black, 1998).

Multiple regression technique leads to a better understanding of the relationship between
independent variables in predicting the dependent variables. This above-mentioned relationship
is considered an important step that has to be checked because the predictive capacity of the
independent variables will be indicated in this relationship test. Some of the independent
variables become redundant through this relationship test. The test for multicollinearity was run
through this data to identify any collinearity issues which may affect estimated coefficients.
The correlation matrix test on independent variables indicates the level of collinearity. A high
value of over .90 will be considered as evidence of collinearity (Hair, Anderson, Tatham, &
Black, 1998). A linearity examination of the relationship between dependent and independent
variables was conducted. The outcome of this examination will show the changes in the
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dependent variable which is associated with independent variables. Linearity is the basis for
correlation between variables and in this study and linearity was tested through residual plots
(Hair, Anderson, Tatham, & Black, 1998).

This study chose an approach known as the confirmatory approach which is part of the
regression analysis. The confirmatory approach specifies the regression model through
establishing the statistical significance of the complete research model to predict the dependent
variable (Dielman, 2005). With the confirmatory approach, a researcher confirms the
independent variables which are supposed to be included in the regression model (Hair,
Anderson, Tatham, & Black, 1998). In this particular research, there are nine independent
variables and they were all included in the regression analysis at the same time.

This study assessed R-Squared which is referred to as the correlation coefficient or coefficient
of determination. The coefficient of determination or correlation coefficient indicates the
percentage of total variation to the dependent variable as explained by the independent
variables. Furthermore, this study checked the accuracy in prediction by reporting the standard
error of estimate (SEE). The analysis reports regression coefficient, correlation coefficient (r)
of every independent variable to assess the importance of each variable in prediction. In
addition, this study concentrates on F ratio to check the overall acceptance of the research
model.

All of the above mentioned tests and examinations have confirmed the appropriateness of the
data and results. This is a good indication for the researcher to continue finding the answers to
the research questions on people’s adoption of mobile health services. The analysis in this
research identified the regression coefficient for the factors attitudinal construct, control
construct and normative constructs in people’s adoption of mobile health services. The
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regression coefficient indicates the relative importance of the factors in overall prediction of
the level of mobile health services adoption. Consequently, the analyses have tested the current
research model and the factors derived from previous studies in the context of mobile health
services adoption.

ANOVA (Analysis of variance) was conducted to find the different degrees of adoption based
on participants’ demographic characteristics. A hierarchical regression analysis was undertaken
followed by the ANOVA to detect the impact of demographic characteristics on the regression
model and how these characteristics influence and affect the adoption or acceptance of mobile
health services. The level of mobile health services usage has been tested before ANOVA on
demographic characteristics to find the differences in usage based on people’s demographic
characteristics, i.e. gender, age, income and educational qualification.

5.13

Ethical consent

An application for ethical consent was submitted to The Human Research Ethics Committee at
the University of Canberra in the latter half of 2013, prior to commencing these research
activities. Official approval was provided by The Human Research Ethics Committee in
November 2013. This committee’s guidelines were strictly followed throughout the process of
collecting data. Participants were fully informed about the research and the procedures and their
right to withdraw from the research at any time. The participants’ names, along with any other
personal or sensitive information, were not asked for in the survey.
5.14

Conclusion

This chapter has discussed the research methodology employed in this thesis. The research
design and rationale in selecting the research method have been discussed. The relevant
literature has been used to discuss the enhanced research model and suitability of the

page 117

methodology which is quantitative in character. The primary strategy for collecting the data via
the quantitative method was a paper-based questionnaire survey. This quantitative study aimed
to test the factors that influence users’ adoption of mobile health services. Moreover, the
quantitative study examines the enhanced model which has been developed to test the degree
of mobile health services adoption. The survey has been completed without participants’
personal details being included. The software package SPSS has been used to examine the data.
Finally, frequencies, descriptive analysis, correlations, cross-tabulation and the ANOVA test
were carried out with a regression analysis. The next chapter discusses the data that have been
collected and examined.
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CHAPTER SIX
DATA ANALYSIS AND DISCUSSION
6.1 Introduction
This chapter aim to explore and describe the data collected from people who are living in the
Australian Capital Territory (ACT). The proposed model which has been discussed in the
previous chapter has been tested empirically utilising the data collected through a survey
questionnaire. The statistical testing process supports to develop our proposed research model
into a coherent model. To achieve the aim of this chapter, the factors that influenced people to
adopt mobile health technologies were described and discussed. Also, the differences in
preferences and opinions in adopting mobile health services has been uncovered through the
analysis. Moreover, the differences in opinion based on the demographics characteristics of the
participants were described and discussed in detail. This chapter seals with the impact and
implications of the outcome of quantitative data analysis.
This chapter is categorised into sub sections to make it easier for the people to have a better
understanding. The results of the data have been explored in different sections in different ways
aimed to clarify the outcome of this research. The following section starts with demographic
characteristics of the participants. The second section describes the level of the usage of mobile
health by the respondents of the survey. The following section explains the cross tabulation of
the participants with their demographic characteristics. The correlation between the study
variables has been described in the next section. Reliability and validity of the instrument
deployed in this research is described in the following section. The next section explores the
regression analysis by using the usage as dependant variables. The following section displays
the ANOVA. The last part of this chapter provides hierarchical regressions with demographics,
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regression analysis using attitudes as dependant variables and discussion on quantitative results.
This chapter ends with a detailed conclusion.

6.2 Demographic data analysis
6.2.1 Demographic information of the participants
A frequency table (6.1) exploring the demographic data of the participants. Demographic data
analysis is an important source in the research of mobile health adoption. This demographic
analysis explores the basic characteristics of the participants and how they are willing to adopt
mobile health services. The willingness of the participants to adopt mobile health facilities may
differ between participants. Therefore, demographic analysis can snapshot the differences in
opinion and preferences.
A 66% of participants were males and the rest of the 34% were females. Among this
participants, 37% of the participants were 61 years or more, while 20% of them were between
51-60 years old, 15% of them were 41-50 years old, 21% of them were 31-40 years old and 9%
of them are the youngest participants who were between 20-30 years old. According to this
outcome, older people who are 61 years old and over participate more than younger people.
Among these participants, around 30% of them completed their HSC qualification. The HSC
qualified participants are the majority in this sample. The second majority of participants are
the people who have completed their undergraduates which was 25% of the participants. The
same percentage (25%) of the people completed their postgraduate qualifications. The
percentage of participants who have completed their PhD is 17%. In summary, half of the
participants were qualified with their under and post graduate qualifications. In another angle,
the majority of them at 67% were educated with their first degree, post graduate or PhD. Only
4% of them were less educated who have completed their SSC. Table 6.1 provides the summary
of the participants. This table includes gender, age, qualification and monthly income.
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Table 6.1: Demographic information of the participants

Characteristics

Gender

Age

Qualification

Monthly Income

Frequency

Percentage

Male

196

66.2

Female

100

33.8

20-30

20

6.8

31-40

63

21.3

41-50

44

14.9

51-60

58

19.6

61 and Above

111

37.5

SSC

12

4.1

HSC

88

29.7

Under Graduate

74

25

Post Graduate

73

24.7

PhD

49

16.6

Up to $3000

54

18.2

$3001- $4000

18

6.1

$4001- $5000

68

23

$5001- $6000

18

6.1

$6001 and More

138

46.6

296

100

Total

In income, the majority of participants (47%) have been categorized under the monthly earning
bracket of $6001 and more. Participants who are earning between $4001 and $5000 are 23 %
which is the second majority. An 18% percentage of the participants are earning up to $3000
per month. The participants who earn $3001- $4000 are 6%. Similarly, the participants who
earn $5001-$6000 are 6% as well.
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In summary, the majority of participants are from the male sex group. The younger age group
of participants are less than the older age group which is good indication that the participants
are well matured with lots of life experience. In addition to this, the majority are highly educated
and earn a high income.

6.3 Mobile health usage level- Frequencies distribution of usage
This section explores the descriptive statistics about the data of mobile health usage by
demographic characteristics of the participants. This section is an indication of how the users
utilize mobile health services in their day-to-day life. Also, this section provides a clear cut
picture of the preference of the participants in terms of their demographic characteristics. A
detailed analysis was undertaken on the level of usage of the participants in terms of time spend,
frequency of use, level of usage, features accessed and use of sophisticated elements.

Average time spent per week on mobile health services
Table 6.2 indicates the time spent by participants. The majority of the participants (98%) are
using the system less than half an hour per week. The very small percentage of less than 2% are
spending between 30 minutes to 1 hour per week. This is a good indication that the mobile
health is a new facility that has been introduced recently. The Common Wealth Government of
Australia is trying to promote this facility through various campaigns. Therefore, we are able
to understand through these samples that the people are still learning to use mobile health
services.
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Table 6.2: Time spent on mobile health per week
Time spent per week
Below 30 minutes

Frequency

Percent

291

98.3

Between 30 minutes and 1 hour

5

1.7

Between 1 hour and 2 hours

0

0

Between 2 hours and 3 hours

0

0

More than 3 hours

0

0

296

100

Total

Frequency of using mobile health services
A majority (85%) of participants are using mobile health system once a month or less. Of the
remaining 15% of participants, 13% of them are accessing mobile health system once a day and
2% were using it several times a day. This analysis indicates the familiarity of the participants
with mobile health facilities. As we mentioned earlier, this service is brand new to the users.
The following table 6.3 explores the data in detail.
Table 6.3: Frequency of using mobile health
Frequent of use

Frequency

Percent

Several times a day

5

1.7

Once a day

38

12.8

Few times a week

0

0

Few times a month

0

0

Once a month or less

253

85.5

Total

296

100
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Level of mobile health usage
In terms of usage level of participants, 87% of them were not using mobile health system at all.
A minority of 13% of participants rarely use it. There were no participants among these 296
participants who use mobile health system regularly, frequently or extensively. This doesn’t
mean that we cannot find proper participants but it is considered that the mobile health system
is very new to Australian public. The following table 6.4 shows this in detail.
Table 6.4: Level of mobile health usage
Level of usage

Frequency

Not used at all

257

86.8

Used rarely

39

13.2

Used regularly

0

0

Used frequently

0

0

Used extensively

0

0

296

100

Total

Percent

Features accessed on mobile health services
The following table 6.5 is exploring the details of mobile health features accessed by users. As
we mentioned earlier, this new facility has not been used by users extensively. Users are on the
early stage of using this facility. Around 89% of users did not access any of the features from
mobile health facility. Around 9% of users accessed one feature while 2% of users access two
features. In summary, different features of mobile health facilities weren’t used by users
because of the newness to the society.
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Table 6.5: Features accessed on mobile health services
Features accesses

Frequency

Percent

Nil

264

89.2

One feature

26

8.8

Two features

6

2

Three features

0

0

Four and more features

0

0

296

100

Total

Use of sophisticated elements of mobile health facilities
Among the 296 participants, 94% of the users had not accessed any sophisticated elements of
the mobile health systems. Around 4% of participants are using sophisticated elements regularly
while 2% of them are using them rarely. The percentage of people who did not use sophisticated
elements are the majority compared to people who use sophisticated elements regularly and
rarely. The following table 6.6 explores the data in detail.
Table 6.6: Using sophisticated elements on mobile health services.
Using sophisticated elements
Not used at all

Frequency

Percent

278

93.9

Used rarely

7

2.4

Used regularly

11

3.7

Used frequently

0

0

Used extensively

0

0

296

100

Total
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6.4 Cross- tabulations for level of usage according to the demographic

characteristics of the participants
This section explores the cross-tabulation of the level of usage against their demographic
characteristics. The level of usage includes frequency of time spent, frequency of usage, level
of usage, frequency of features accessed and frequency of accessing sophisticated elements of
mobile health services. The demographic characteristics such as gender, age, education and
income are considered in cross-tabulation analysis.
The data of mobile health usage for this research project have been collected and analyzed under
five categories which are mentioned in the previous paragraph. Each and every category has
been cross-tabulated by four characteristics (age, gender, education and income) of the
participants. The cross-tabulation include a number of the participants and the percentage value.
Frequency of time spent on mobile health services per week by gender
This section describes the frequencies of the time spent by the users in terms of demographic
characteristics. Around 34% of the total participants are from females and 66% of them are
male participants. Among the 66% of the male participants, 64% of them are spending below
30 minutes on mobile health services and 2 % of them are spending between 30 minutes to 1
hour per week. On the other hand, all of the 34% of female participants are spending less than
30 minutes on mobile health services per week. There are no considerable differences between
male or female in the time they spend on mobile health services each week.
Frequency of time spend on mobile health services per week by gender
Around 66% of the male population participated in this survey while 34% of the responder are
female. Among the male respondents, 64% of them are using mobile health services once a
month or less while 2% of them are using it several times a day. On the other hand, 21% of the
female participants were occupied with mobile health services once a month or less and 13%
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percent of them are utilising mobile health services once a month. The majority of the total
participants are using mobile health services once a month or less regardless of the gender
difference. However, there is significance different between male and female in the frequency
of using mobile health services. Around 98% of male participants are using mobile health once
a month or less. On the other hand, among the female respondent, the minority of them were
using mobile health once a month or less. Around 60% of them were using once a month and
around 40% of them were using mobile health once a day.
Frequency of the level of usage of mobile health services per week by gender
Around 87% of total participants did not use mobile health services at all and the rest
of them were used very rarely. No participants used the services regularly, frequently
or used extensively because of the newness of the service to the Australian society.
Among the 66% of the male participants, 54% of them did not use it at all and 12% of
them used it rarely. On the opposite side, among the 34% of the female participants,
33% of them did not use it at all and only 1% used it rarely. In summary, the male
population of participants were using mobile health services more than the female
participants.
Frequency of features accessed on mobile health services each week by gender
The majority of participants in male and female population did not use any features of the
mobile health services. Around 9% of them were using one feature and 2% of them were using
three features. Around 99% of the female population did not use any features in mobile health
services and 1% of them were using one feature. On the other hand, only 85% of the male
population did not use any features of mobile health services. Around 12% of the male
population were using one feature.
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Frequency of using sophisticated elements of mobile health services each week by gender
The majority of participants did not use sophisticated elements of mobile health
services. However, there is a significant difference between male and female
participants in using sophisticated elements of mobile health services. 100% of the
female participants did not use any sophisticated elements of mobile health services.
On the other hand, only 90% of the male population did not use any sophisticated
elements of mobile health services. Around 6% of male participants, used it regularly
and 3% used rarely.
Frequency of time spending on mobile health services per week by age
This section explores the data which explains the frequencies of time spent on mobile
health services by the age of the participants. The participants were grouped into five
categories according to their age group. The participants in all the categories were
spending less than 30 minutes per week on mobile health services except the
participants aged 41-50. Around 2% of the total participants were spending between
30 minutes to one hour. This 2% of the participants were grouped under the age 41-50
group.
Frequency of the usage of mobile health services per week by age
Almost all the age groups of the participants in this research study were using mobile health
services once a month or less except two age groups. Around 13% of participants in whole
participants are aged 41-50. Among this age group, 2% of them are using mobile health services
several times a day. Similarly, 19.5% of the participants are in the age group 51-60. Only 6.5%
of them were using the mobile health services once a month or less and 13% of them were using
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it once a day. In summary, all the age groups are utilising mobile health services once a month
or less except two age groups which are 41-50 and 51-60. There are few people in this group
using it several times a day and once a day.
Frequency of the level of mobile health usage per week by age
The data has been collected through the questionnaire asking participants about the level of
usage. The outcome of the data shows that the level of usage of the participants can be grouped
under two categories. All the participants of this research answered not used at all and used
rarely. None of them used it regularly, frequently or extensively.
Among the 7% of the age group 20-30, 5% of them did not use at all and 2% used rarely. The
total percentage of the participants under the age group of 31-40 is 21%. Among the age group
31-40, 19% of them did not use it at all and 2% of them used rarely. 15% of the participants are
under the age group of 41-50. 13% of them did not use at all and 2% of them used rarely. The
percentage of the age group 51-60 is 19.5%. 19% of them did not use at all and .5% used
rarely. The age group of 61 and above are the highest number which is 111 participants
at 37.5%. Among these numbers, around 31% did not use it all and 6.5% used rarely.
Frequency of the features accessed on mobile health services per week by age
This section explores the data of the frequency of the features accessed by the age of the
participants. According to the following data, participants are accessing one or two features.
No participants accessed more than two features. The age group 31-40 did not access any
features of mobile health services. The participants from the age group 61 and over were using
one or two features of mobile health services. Among the 31.5% of that group, 31% did not
access any features, 4.5% accessed one feature and 2% accessed two features. 19.5% of the
participants are under the age group 51-60. Around 19% of them did not access any features
and 0.5% accessed only one feature. Among 15% of the age group 41-50, 13% of them never
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accessed any features and 2% accessed only one feature. Around 7% of the participants were
between the age group 20-30. Around 5% of them never accessed any features and 2% of them
accessed one feature.
Frequency of using sophisticated elements of mobile health services per week by age
The participants between the group of age 20-30 and 31-40 did not use any
sophisticated elements of mobile health services. The age group 20-30 is not a big
amount (7%) but the age group between 31-40 is significantly big which is 21%.
Around 37.5% of the participants are under the group of 61 and above. Around 34%
of this age group did not use it at all and 3.5% of them used it regularly. Among the
19.5% of the age group 51-60 years old, 19% of them never used it at all and only 0.5%
used it rarely. Similarly, 41-50 years old participants are 15%. Around 13% of them did
not use it at all and 2% used it rarely.

In summary, most of the participants do not have experience in using the sophisticated
elements of mobile health services. There are very few numbers of participants using
it rarely and regularly. However, no one used it frequently or extensively.
Frequency of the time spending on mobile health services per week by qualification
This section explores the data the time spent by participants on mobile health services. The
responses have been categorised under their qualifications. The majority of participants were
spending less than 3 minutes on mobile health per week except those who are qualified with a
PhD. Around 2% of PhD holders were spending between 30 minutes to one hour per week. In
summary, around 98% of the participants were spending less than 30 minutes on mobile health
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services and 2% of them are using between 30 minutes to one hour. There was no one spending
more than one hour.
Frequency of the usage of mobile health services per week by qualification
The majority of participants are using mobile health services once a month or less, except those
who are qualified with HSC and PhD. Among 30% of HSC qualified participants, 17 % using
mobile health services once a month or less and 13% using it several times a day. Almost half
of the participants are using it several times a day and the other half are using it once a month
or less. Around 16% of the participants are holding a PhD and 14% of them were using the
mobile health service once a month and 2% are using it several times a day. All the participants
who are holding SSC, Undergraduate qualifications and Postgraduate qualifications were using
mobile health once a month or less. The part of participants, who are holding PhD and HSC are
using it several times a day.
Frequency of the level of usage of mobile health services by qualification
This section explains the level of usage of mobile health by the participants. The data has been
categorised according to the qualification of the respondents. The majority of respondents from
each and every qualification category are not using it at all and a certain percentage of them are
using it rarely. The participants with SSC is 4% and with HSC is 30%. These two categories
were not using it at all. Among those 25% who have undergraduate qualifications, 21% of them
have not used it at all and 4% used it rarely. Similarly, around 20% of postgraduates have not
used it at all and 5% used it rarely. There is not much difference between undergraduate and
postgraduate in the level of mobile health usage. Among those 16% PhD holders, 12% of them
did not use it at all and 4% used it rarely. In summary, 87% of the participants did not use it at
all and 13% were used it rarely. No one used it regularly, frequently or extensively.
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Frequency of the features accessed on mobile health services per week by qualification
This section explores the data of the frequency of the features accessed by the qualification of
the participants. According to the following data, participants are accessing one or two features.
There were no participants that accessed more than two features.
The participants with SSC are 4% and with HSC is 30%. These two categories were not
accessing it at all. Among those 25% who had undergraduate qualifications, 21% of them did
not access any features at all. Also, 2% use 1 feature and 2% are accessing 2 features. Similarly,
around 22% of postgraduates did not access any features at all and 3% are accessing only one
feature. There is not much difference between undergraduate and postgraduate in accessing
mobile health services. Among those 16% of PhD holders, 12% of them were not accessing any
features at all and 4% are accessing only one feature. In summary, 89% of the participants were
not accessing any features at all and 13% used it rarely. No one accessed it 3 or more than 3
features.
Frequency of using sophisticated elements on mobile health services per week by
qualification
This section explores the data of using sophisticated elements of mobile health services per
week by the qualification of the participants. According to the following data, participants are
using sophisticated elements rarely and regularly but they do not use frequently or extensively.
The participants with SSC are 4% and with HSC is 30%. These two categories were not
using any sophisticated elements of mobile health at all. Among those 25% who had
undergraduate qualifications, 21% of them did not use any sophisticated elements at
all except 4% of them who were using sophisticated elements regularly. Similarly,
around 24% of postgraduates did not access any sophisticated elements at all and 1%

page 132

are using it rarely. There is a slight difference between undergraduate and
postgraduate in using sophisticated elements of mobile health services. Among those
16% of PhD holders, 14% of them were not using any sophisticated elements at all and
2% were using it rarely. In summary, 94% of the participants were not accessing any
sophisticated elements at all and 7% were used rarely. In addition to this, around 4%
of them were using it regularly. No one was using it frequently or extensively.
Frequency of the time spent on mobile health services per week by monthly income
This section explores the data regarding the time spent by participants on mobile
health services. The responses have been categorised by their monthly income. The
majority of participants were spending less than 30 minutes on mobile health per week
except those who earned $6000 and more as their monthly income. Around 4% of them
were spending between 30 minutes to one hour per week. In summary, around 98% of
the participants were spending less than half an hour on mobile health services and
2% of them are using between 30 minutes to one hour. No one spent more than one
hour.
Frequency of the usage of mobile health services by monthly income
The majority of participants are using mobile health services once a month or less
except those who earn between $4001 - $ 5000 as their monthly income and $ 6001 and
more. Among 23% who have $4001- $5000 as their monthly income, 10 % of them were
using mobile health services once a month and 13% of them were using it once a day.
Almost half of the participants (47%) are earning $6001 and more income per month.
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Among those income groups, the majority of them were using mobile health services
once a month or less except 2% which were using several times a day. In summary,
around 85% of the participants were using mobile health services once a month or less
and 13% were using it once a day. Moreover, only 2% of the participants were using
several times a day.
Frequency of the level of usage of mobile health services by monthly income
This section explains the level of usage of mobile health by the participants. The data
has been categorised according to their monthly income. The majority of the
respondents from each and every income category are not using it at all and a certain
percentage of them are using it rarely. Participants with up to $3000 income account
for 18% of participants, none of them were using mobile health services. Among those
6% who earn $3001-$4000, 4% of them were not using mobile health at all and the other
2% were using it rarely. Similarly, the income group of $ 5001-$6000 are 6%. Only 1%
of them were using mobile health services rarely and 5% of them never use it at all.
The percentage of the students who has an income of between $4001 and $5000 is 23%.
Among this income group, 20% of them were not using the mobile health service and
only 3% were using it rarely. 47% of participants are falling under the income bracket
of $6001 and more. 40% of them were not using mobile health at all and 7% were using
it rarely. In summary 87% of the participants were not using mobile health services at
all and 13% of them were using rarely.
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Frequency of the features accessed on mobile health services per week by monthly
income
This section explores the data of the frequency of the features accessed by the monthly income
of the participants. According to the following data, participants are accessing one or two
features. There were no participants accessing more than two features. The participants with
monthly incomes up to $3000 and the participants with monthly incomes of $3001 to $4000
were not accessing any features of mobile health services at all. Among the 23% of the
participants with the income bracket of $4001 to $5000, only 3% of them were using one feature
and the rest of them were not using any features. A small percentage (6%) of the participants
were falling under the monthly income of $5001 to $6000. However, only 1% of them were
accessing only one feature. A percentage of 47% of the participants were receiving $6000 and
more as their monthly income. Also, a majority of them (40%) were not accessing any of the
features of mobile health services. However, 5% of them were accessing only one feature of
mobile health services and 2% of them were accessing two features. None of the participants
were accessing more than one feature except 2% from the $6000 and more income group. In
summary, the majority of participants (89%) were not accessing any of the features of mobile
health services, 9% were accessing one feature and 2% were accessing two features. There was
no one accessing three or more than three features.
Frequency of using sophisticated elements on mobile health services per week by
monthly income
This section explores the data of using sophisticated elements of mobile health services per
week by monthly income of the participants. According to the following data, participants are
using sophisticated elements rarely and regularly but they do not use frequently or extensively.
A small percentage (6%) of the participants have $3001- $4000 as their monthly income.
Similarly, the percentage of the participants who have monthly incomes between $5001 and
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$6000 is 6%. Both of these groups were not using any sophisticated elements of mobile health
services. Around 23% of participants have incomes between $4001 and $5000. Likewise,
around 18% of the participants have monthly incomes up to $3000. All these income groups
were not using any sophisticated elements of mobile health services except the income group
between $6001 and more. Around 47% of who have $6001 and more as their monthly income.
Around 2% of this 47% are using the sophisticated elements rarely and 4% of the 47% used it
regularly. In summary, 94% of the participants were not using any sophisticated elements of
mobile health services and 2% were using it rarely and 4% were using it regularly.

6.5 Inter – correlations among study variables
This section outlines the relationship between the variables in this enhanced model of research.
A linear relationship measuring method has been utilised to identify the correlation. The
relationships between the variables were uncovered through a Pearson correlation and analysis
method of study. The following table 6.7 explores the correlation in details.
According to the table 6.7, Pearson’s correlation coefficients (r) of the variables is significant
at level of 0.01). This matrix is a good indication of the positive correlation of the dependent
and independent variables. Moreover, this matrix indicates that the behavioral intention is
significant and positive to all the variables used in this study. According to the matrix,
Attitudinal constructs are positive and significant in adopting online health services: utilitarian
advantage (r = .714, p<.01), hedonic advantage (r = .631, p<.01) and service quality (r = .801,
p<.01).
Also, the table 6.7 indicates the Control Constructs impact positively and significantly in
adopting mobile health services: knowledge (r = .705, p<.01), perceived ease of use (r = .830,
p<.01) and Federal government policy (r = .830, p<.01). The Normative Constructs has positive
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correlation with behavioral intention to adapt mobile health services: social network (r = .832,
p<.01), peers influence (r = .763, p<.01) and social media (r = .813, p<.01).
The table 6.7 shows the correlation between independent and dependent variables range from r
= .414 to r = .892. This range indicates that there are no multicollinearity issues among these
variables. According to Hair, Anderson, Tatham & Black (1998) the higher correlation between
the variables is the indication of substantial Collinearity. They argued that data is considered as
free from Collinearity if the correlation level is less than .90. Therefore, the data of this research
project is free from any multicollinearity issues. The following table illustrates the correlation
between the variables in detail.
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Table 6.7: Inter- correlations among variables
UTI

HAD

SVQ

KNO

EOU

FGP

SMI

SNI

PI

ATI

BI

1.Utilitarian

1.000

.690**

.677**

.621**

.715**

.497**

.527**

.504**

.428**

.714**

.676**

2.Hedonic Advantage

.690**

1.000

.414**

.607**

.647**

.570**

.628**

.636**

.611**

.631**

.629**

3.Service Quality

.677**

.414**

1.000

.689**

.568**

.690**

.503**

.631**

.522**

.801**

.850**

4.Knowledge

.621**

.607**

.689**

1.000

.707**

.784**

.700**

.728**

.733**

.705**

.741**

5.Ease of use

.715**

.647**

.568**

.707**

1.000

.734**

.766**

.756**

.668**

.830**

.710**

6.Federal Government Policy

.497**

.570**

.690**

.784**

.734**

1.000

.809**

.792**

.773**

.830**

.836**

7.Social Media Influence

.527**

.628**

.503**

.700**

.766**

.809**

1.000

.800**

.892**

.813**

.728**

8.Social Network

.504**

.636**

.631**

.728**

.756**

.792**

.800**

1.000

.837**

.832**

.806**

9.Peer Influence

.428**

.611**

.522**

.733**

.668**

.773**

.892**

.837**

1.000

.763**

.720**

10.Attitute Towards to Innovation

.714**

.631**

.801**

.705**

.830**

.830**

.813**

.832**

.763**

1.000

.912**

11.Behavioural Intention

.676**

.629**

.850**

.741**

.710**

.836**

.728**

.806**

.720**

.912**

1.000

UTI = Utilitarian; HAD = Hedonic Advantage; SVQ = Service Quality; KNO = Knowledge; EOU = Ease of Use; FGP = Federal Government Policy; SMI = Social Media
Influence; SNI = Social Network Influence; PI = Peer Influence; ATI = Attitude towards to Innovation; BI = Behavioural Intention
**. Correlation is significant at the 0.01 level (2-tailed).
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6.6 Reliability and validity of the instruments
A reliability test has been conducted to identify the consistency of the tools which are utilised
in this study. The following table 6.8 explores means, Std.Deviation and Cronbach’s alpha. This
table shows reliability coefficients of the data which has been analyzed. Reliability coefficients
of the dependent and independent variables have been presented in this table through mean,
Std.Deviation and Cronbach’s alpha. The Cronbach’s alpha of this data ranged from .946 to
.955 which is a good indication for high internal consistency of the data.
De Vellis (2003) mentioned that the Cronbach’s alpha range between .70 to .80 is considered
as “respectable” in internal data consistency. De Vellis (2003) categorised the data range
between .80 to .90 and higher as “very good”. Hair, Anderson, Tatham & Black (1998) noted
that the Cronbach’s alpha is the instrument widely used to measure the internal consistency of
the data. They considered that the data has internal consistency of the data if the Cronbach’s
alpha does not exceed below .70. However, they admit that it can be considered as consistent
even if it is not lower than .60 in some researches.
The Cronbach’s alpha of the data for this thesis are over .90 which is considered as reliable in
measuring user’s adoption of mobile health services in Australia. Therefore, this data is well
suitable to measure the proposed enhanced model of mobile health services.
In support of the validity of the variables, the factor loading and average variance extracted
(AVE) are explored in table 6.9. This table displays the factor loading range between .56 and
.99 which is the indication of the reliability of the instrument to measure the drivers influence
the users to adopt the innovation. Moreover, the AVE is greater than .50% is the evidence of
acceptable validity (Kim & Garrison, 2009). According to the table 6.9, the AVE of the
constructs are far greater than .50%. Therefore, the instrument is reliable in measuring the
factors influencing the people to adopt mobile health services in Australia.
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Table 6.8: Variables Means, Standard Deviations and Scale Reliability

Mean

Standard
Deviation

Cronbach's
Alpha

3.4924
2.7291
4.1095

1.72437
1.75842
1.97247

.955
.955
.955

3.8203
3.7243
3.7939

1.63823
2.07590
1.89446

.951
.949
.949

Social Media Influence
Social Network
Peer Influence

3.0020
3.7188
3.1811

2.18696
2.02560
2.27390

.949
.948
.950

Attitude Towards to Innovation

3.7865

1.98642

.946

No Variables
1 Attitudinal Constructs

Utilitarian
Hedonic Advantage
Service Quality
2 Control Constructs

Knowledge
Ease of use
Federal Government Policy
3 Normative Constructs

Table 6.9: Scale Reliability Analysis
Factors
Attitudinal Constructs
Utilitarian
UOC1
UOC2
UOC3
UOC 4
UOC 5
Hedonic Advantage
HAD1
HAD2
HAD3
HAD4
HAD5

Factor Loading

Cronbach’s
Alpha

AVE

0.955

0.98

0.955

0.967

0.981
0.975
0.976
0.988
0.984
0.966
0.966
0.987
0.987
0.935
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Service Quality
SQU1
SQU2
SQU3
SQU4
SQU5
Control Constructs
Knowledge
KNO1
KNO2
KNO3
KNO4
KNO5
Ease of use
EOU1
EOU2
EOU3
EOU4
EOU5
Federal Government Policy
FGP1
FGP2
FGP3
FGP4
FGP5
Normative Constructs
Social Media Influence
SMI1
SMI2
SMI3
SMI4
SMI5
Social Network
SNI1
SNI2
SNI3
SNI4
SNI5
Peer Influence
PIF1
PIF2
PIF3
PIF4
PIF5

0.955

0.971

0.951

0.808

0.949

0.972

0.949

0.912

0.949

0.981

0.948

0.853

0.95

0.968

0.946
0.974
0.988
0.984
0.966

0.562
0.835
0.916
0.884
0.801
0.968
0.991
0.972
0.965
0.967
0.799
0.960
0.907
0.936
0.950

0.989
0.989
0.989
0.994
0.948
0.762
0.963
0.556
0.969
0.945
0.967
0.951
0.984
0.958
0.982
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Attitude Towards to Innovation
ATI1
ATI2
ATI3
ATI4
ATI5

0.946

0.938

0.938
0.972
0.960
0.896
0.924

6.6.1 Test of multicollinearity
According to Hair, Anderson, Tatham & Black (1998) the Collinearity is the indication of the
relationship between independent variables in research. Collinearity happens when one variable
highly correlates with another variable. Multi Collinearity occurs when one independent
variable highly correlates with one set of variables. Collinearity statistic test was conducted
before the regression analysis. The “variance inflation factor” (VIF) and “tolerance level” have
been utilised to identify Collinearity.

The “Tolerance level” is the level of variability of a particular independent variable which is
not explained by another variable. The large value of VIF and the small amount of “Tolerant
level” is considered Collinearity (Hair, Anderson, Tatham & Black, 1998). According to
Talukder (2013) it is considered a Collinearity issue if VIF exceeds 10. It should be noted that
it will create an issue for regression analysis. Similarly, the “tolerance level” should not be less
than .10 to have Collinearity issues.

In this study, the VIF for this study ranged between 3.25 to 8.16 and the tolerance level ranged
from .122 to .307. This is a good indication that there are no multicollinearity issues in the data
that has been collected for this study. Therefore, these samples are suitable for regression
analysis and it will not create any issues. The following table 6. 9 explores the Collinearity
statistics in detail.
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Table 6.10: Test of multicollinearity

(Constant)
Hedonic Advantage
Utilitarian
Service Quality
Knowledge
Ease of use
Federal Government Policy
Social Media Influence
Social Network
Peer Influence

Unstandardised
Standardised
Coefficients
Coefficients
Std.
B
Error
Beta
T
-.005
.088
-.052
.020
.032
.017
.612
.135
.043
.117
3.112
.418
.033
.415
12.509
-.355
.037
-.293
-9.607
.243
.033
.254
7.378
.160
.040
.152
3.978
.192
.041
.211
4.705
.144
.036
.147
3.997
.089
.038
.102
2.338

Collinearity Statistics
Sig.
.959
.541
.002
.000
.000
.000
.000
.000
.000
.020

Tolerance

VIF

.307
.174
.223
.264
.208
.168
.122
.182
.129

3.256
5.763
4.480
3.784
4.807
5.955
8.166
5.503
7.742
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6.7 Multiple regressions with attitude to adopt mobile health as a dependent
variable
This research project is intended to find a more accurate prediction of the level of attitude of
users towards the mobile health services. To achieve this target, a theoretical model has been
developed which is based on previous research models. A multiple regression analysis has been
conducted to assess the predictive power of the independent variables. Each and every
independent variable was valued through regression analysis to make sure maximum prediction
power from other independent variables.

In the regression analysis procedure, an attitude towards mobile health services is used as a
dependent variable which is predicted by the independent variables. The following nine
variables were used as independent variables: utilitarian aspects, hedonic aspects, service
quality, knowledge of ICT, perceive ease of use, Federal Government policy, social network,
peer influence and social media. The response of 296 questionnaires has been added to this
research which meets the ratio of proposed guidelines of Hair, Anderson, Tatham and Black
(1998). They mentioned that an effective ratio of the observations must be 15 to 1.

It is important to check the essentials of the regression analysis to make sure the outcome
through the analysis are the real representation of the data has been collected. The data has been
tested to discover any violations in the data which should be detected and addressed. Therefore,
there were few other analysts carried out to find out the normality, outliers, multicollinearity,
homoscedasticity/ heteroscedasticity, linearity and independence of residuals. According to the
outcome from these analyses, we are able to conclude that there are no multi collinearity issues
and there are no non-linear relationships between independent and dependent variables.
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6.7.1 Estimation of the regression model and assessment of overall fit
This section is aimed to assess the enhanced model and the suitability of the model to regression
analysis. In the previous sections, we noticed that the dependent and independent variables and
the samples met the required parameter to be assessed through regression analysis. Thus, this
section is to validate overall research model and the regression analysis.
To achieve the above mentioned target, this section presents output of the date through
regression analysis. The table 6.11 displays the descriptive statistics which showed mean,
Std.Deviation of each variable in the research model. Even though this data table is not essential
for regression model but it will add value to this research.

Table 6.11: Descriptive statistics
Std.
No Variables

Mean

Deviation

N

1 Utilitarian

3.4924

1.72437

296

2 Hedonic Advantage

2.7291

1.75842

296

3 Service Quality

4.1095

1.97247

296

Knowledge

3.8203

1.63823

296

5 Ease of use

3.7243

2.07590

296

6 Federal Government Policy

3.7939

1.89446

296

7 Social Media Influence

3.0020

2.18696

296

8 Social Network

3.7188

2.02560

296

9 Peer Influence

3.1811

2.27390

296

3.7865

1.98642

296

4

10 Attitude Towards to Innovation

The following sections describe the overall model and show the important information about
the current research model. The following table 6.12 describes the regression model summary
which represents R, R square, Adjusted R square, Standard error of the estimate and Durbin
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Watson. The R is standard for Value of multiple correlation coefficients between the predictor
and the outcome.

R square refers to the correlation coefficient squired or coefficient of determination. This value
is the indication of the total variation of dependant variables which explains by the independent
variables. A percentage of 93% of the variance in attitude towards to adopt mobile health
services in this research model has been explained by the independent variables which are
Hedonic Advantage, Hedonic Advantage, Service Quality, Knowledge, Ease of use, Federal
Government Policy, Peer Influence, Social Media Influence and Social Network.

The other measurement of the accuracy of the research model is the standard error of the
estimate. This value reflects the estimate of the standard deviation of the dependent values and
the variation in the regression analysis (Field, 2005).

The Durbin-Watson is the indication of autocorrelation. The Durbin-Watson for the current
research model is 1.812. According to Field (2005) it is considered an issue if the DurbinWatson become less than 1 or greater than 3. Therefore, the requirement of the Durbin-Watson
has been satisfied in this model (Hair, Anderson, Tatham and Black, 1998). The following table
displays the summary which has been discussed in this section.
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Table 6.12: Regression model Analysis

Unst.
Variables

Coef B

R
St.Coef.β

T

Square

F

P

Result

.930

419.725

.000

Supported

Hedonic Advantage

.020

.017

.612

.541

Not Supported

Utilitarian

.135

.117

3.112

.002

Supported

Service Quality

.418

.415

12.509

.000

Supported

Knowledge

-.355

-.293

-9.607

.000

Supported

Ease of use

.243

.254

7.378

.000

Supported

Federal Government Policy

.160

.152

3.978

.000

Supported

Social Media Influence

.192

.211

4.705

.000

Supported

Social Network

.144

.147

3.997

.000

Supported

Peer Influence

.089

.102

2.338

.020

Supported
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The coefficient indication is another method of measuring the prediction power of the
regression analysis of the current research model. The following table 6.13 indicates the
coefficients of this model in detail. The B value from unstandardized coefficients, significants
of each independent variable in the model and constant for regression equation are to predict
the dependant variables. The B value from unstandardized coefficients is indicating the
individual contribution of the variables to the research model.

The analysis of variance (ANOVA) is the next measurement to test the predicting power of the
data and analysis model. The table 6.13 explains the ANOVA output. The F- test is the
indication of prediction accuracy. The values under the sum of squires (SSM) are indication of
the improvement in prediction. This SSM is a more efficient way of prediction than using the
mean as an estimate of outcome. The outcome of the data is F (9,286) = 419.725, p<.000 which
shows that this current research model is a better predictor of dependent variable. The
significant value of ANOVA is p <.000 which demonstrates that the model is highly significant
in predicting the outcome of the research.
Table 6.13: The analysis of variance (ANOVA)

Sum of

Mean

Squares

Df

Square

F

Sig.

Regression

1082.099

9

120.233

419.725

.000

Residual

81.927

286

.286

Total

1164.026

295

The variables which influence the attitude of the users to adopt mobile health services are
Utilitarian Outcome, Service Quality, knowledge, Ease of Use, Federal Government policy,
Peer Influence, Social Media Influence and Social Network are statistically significant. The
Hedonic advantage is not significant.
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6.7.2 Assessing the assumption of No Multicollinearity
According to Hair, Anderson, Tatham and Black (1998) the data is considered free from
multicollinearity if the Tolerance value is greater than 0.10 and the variance inflation factor
(VIF) value is less than 10. The following table 6.14 displays the collinearity statistics which
include tolerance rate and variance inflation factor (VIF). According to this analysis, the data
has been collected for this thesis do not have any multi collinearity issues.
Collinearity
Statistics
Tolerance

VIF

Utilitarian

.174

5.763

Hedonic Advantage

.307

3.256

Service Quality

.223

4.480

Knowledge

.264

3.784

Ease of Use

.208

4.807

Federal Government Policy

.168

5.955

Social Media Influence

.122

8.166

Social Network

.182

5.503

Peer Influence

.129

7.742

Table 6.14: Collinearity statistics

6.8 The impact of respondent’s demographic characteristics on usage level
Demographic characteristics such as gender, age, income and academic qualification may have
important impact and differences in adopting mobile health services. The ANOVA analysis
method has been utilised to uncover the differences in the demographic status of the
respondents.
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6.8.1 One-way ANOVA Test for Behavioural Intention to adopt mobile health services
by gender
An analysis of variance (ANOVA) test has been carried out to find out any considerable
difference in gender with the users adopting mobile health services. The table of descriptive
(Table 6.15) illustrates that the male (Mean = 4.05 and Standard deviation = 1.76) respondents
are higher than the female (Mean = 3.25 and Standard deviation = 2.27) respondents. The table
6.16 indicates the outcome of homogeneity of variance test which shows the significant level
is .000. This is an indication that the assumption is not violated. The next table 6.17 shows oneway ANOVA which represents F (1,294) = 11.316, significant at level .001. This denotes that
there are significant differences between attitudes towards adopting mobile health services.

Mean usage Level by Gender
5
4
3
2
1
0
Male

Female

Figure 6.1: Attitude towards to innovation
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Descriptive
Table 6.15: Attitude Towards to Innovation
95% Confidence
Interval for Mean

Gender

N

Mean

Std.

Std.

Lower

Upper

Deviation

Error

Bound

Bound

Minimum Maximum

Male

196 4.0592

1.76536

.12610

3.8105

4.3079

1.00

6.80

Female

100 3.2520

2.27674

.22767

2.8002

3.7038

1.00

6.00

Total

296 3.7865

1.98642

.11546

3.5593

4.0137

1.00

6.80

Table 6.16: Test of Homogeneity of Variances
Levene Statistic

df1

df2

Sig.

37.928

1

294

.000

Table 6.17: One-way ANOVA Test for Usage Level by Gender
Mean
Sum of Squares

df

Square

43.143

1

43.143

Within Groups

1120.883

294

3.813

Total

1164.026

295

Between Groups

F

Sig.

11.316 .001

6.8.2 One-way ANOVA Test for Behavioural Intention to adopt mobile health by age
An analysis of variance (ANOVA) test was undertaken to define the differences in user’s
attitude towards adopting mobile health services by age groups. The outcome of the descriptive
statistics indicates that the mean usage of age group between 31-40 is highest (Mean 5.4 and
Standard Deviation .95); followed by the age group 20-30 (Mean 4.5and Standard
Deviation.43); age group 41-50 (Mean 4.3and Standard Deviation 1.6); age group 61 and above
(Mean 3.5 and Standard Deviation 1.9); and 51-60 (Mean 1.7 and Standard Deviation 1.5).
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The figure 6.22 shows that there are significant differences in mean attitude by various age
groups. The table 6.18 indicates the homogeneity of variance test which evidenced that the
assumption is not violated at the level of .000. The output of one-way ANOVA shows in table
6.20 which represent F (4,291) = 45.18 is significant (p<.000). In summary, the results indicate
that there are significant differences between age groups in attitudes towards to adopt mobile
health services.
6
5
4
3
2
1
0
20-30

31-40

41-50

51-60

61 and Above

Figure 6.2: Mean Usage Level by Age
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Descriptive
Table 6.18: Attitude Towards to Innovation
95% Confidence
Interval for Mean
Std.
Deviation Std. Error

Lower

Upper

Bound

Bound

Age

N

Mean

Minimum Maximum

20-30

20

4.5300

.43177

.09655

4.3279

4.7321

4.00

5.00

31-40

63

5.4444

.95745

.12063

5.2033

5.6856

3.00

6.00

41-50

44

4.3182

1.63640

.24670

3.8207

4.8157

1.00

6.00

51-60

58

1.7345

1.59093

.20890

1.3162

2.1528

1.00

6.00

61 and Above

111

3.5730

1.90282

.18061

3.2151

3.9309

1.00

6.80

Total

296

3.7865

1.98642

.11546

3.5593

4.0137

1.00

6.80

Table 6.19: Test of Homogeneity of Variances

Levene Statistic

df1

df2

Sig.

15.055

4

291

.000

Table 6.20: One-way ANOVA Test for Usage Level by Age

Sum of

Mean

Squares

df

Square

F

Sig.

Between Groups

445.953

4

111.488 45.181 .000

Within Groups

718.073

291

Total

1164.026 295

2.468

6.8.3 One-way ANOVA Test for Behavioural Intention to adopt mobile health services
by Monthly Income
An analysis of variance (ANOVA) test has been carried out to find any considerable difference
in users categorised under monthly income when the users adopting mobile health services.
The outcome of the descriptive statistics indicates that the mean attitude of the users of monthly
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income group up to $3000 is highest (Mean 4.7 and Standard Deviation 1.8); followed by the
income group $3001- $ 4000 (Mean 4.4 and Standard Deviation 1.7); Income group $6001 and
over (Mean 3.9 and Standard Deviation 1.7); Income group $5001- $6000 (Mean 3 and
Standard Deviation 1.7); and $4001 - $ 5000 (Mean 2.8 and Standard Deviation 2.1).

The figure 6.24 shows that there are significant differences in mean attitude by various income
groups. The table 6.22 indicates the homogeneity of variance test which evidenced that the
assumption is not violated at the level of .000. The output of one-way ANOVA shows in table
6.23 which represent F (4,291) = 9.14 is significant (p<.000). In summary, the result indicates
that there are significant differences between different income groups in attitudes towards to
adopt mobile health services.

5
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0
Up to $3000

$3001-$4000

$4001-$5000

$5001-$6000

$6001 and
Over

Figure 6.3: Mean Usage Level by Monthly Income

page 154

Descriptive
Table 6.21: Attitude towards to innovation
95% Confidence
Interval for Mean
Std.
Deviation Std. Error

Lower

Upper

Bound

Bound

N

Mean

Minimum Maximum

Up to $3000

54

4.7407

1.88525

.25655

4.2262

5.2553

1.00

6.00

$3001-$4000

18

4.4000

1.72729

.40713

3.5410

5.2590

1.00

6.00

$4001-$5000

68

2.8206

2.12901

.25818

2.3053

3.3359

1.00

6.00

$5001-$6000

18

3.0889

1.75194

.41294

2.2177

3.9601

1.00

5.00

$6001 and Over

138

3.9000

1.79036

.15241

3.5986

4.2014

1.00

6.80

Total

296

3.7865

1.98642

.11546

3.5593

4.0137

1.00

6.80

Table 6.22: Test of Homogeneity of Variances

Levene Statistic

df1

df2

Sig.

5.163

4

291

.000

Table 6.23: One-way ANOVA Test for Usage Level by Monthly Income

Sum of

Mean

Squares

Df

Square

F

Sig.

Between Groups

129.927

4

32.482

9.140

.000

Within Groups

1034.099

291

3.554

Total

1164.026

295

6.8.4 One-way ANOVA Test for Behavioural Intention to adopt mobile health by
Qualification
An analysis of variance (ANOVA) test has been carried out to find any considerable difference
in users categorised through their qualification with users adopting mobile health services. The
outcome of the descriptive statistics indicates that the mean attitude towards to mobile health
services of the users with SSC qualifications (Mean 4.6 and Standard Deviation .30); followed
by the post graduate qualifications (Mean 4.3 and Standard Deviation 1.9); Under graduate
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group (Mean 4 and Standard Deviation 1.6); PhD group (Mean 3.5 and Standard Deviation
1.7); and HSC (Mean 3.1 and Standard Deviation 2.3).

The figure 6.24 shows that there are significant differences in mean attitude by the users with
various qualification slots. The table 6.24 indicates the homogeneity of variance test which
evidenced that the assumption is not violated at the level of .000. The output of one-way
ANOVA shows in table 6.26 which represent F (4,291) = 5 is significant (p<.001). In summary,
the result indicates that there are significant differences between different income groups in
attitudes towards adopting mobile health services.

5
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0
SSC

HSC

Under
Graduate

Post Graduate

PhD

Figure 6.4: Attitude towards to innovation by qualifications
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Descriptive
Table 6.24: Attitude Towards to Innovation by qualification
95% Confidence
Interval for Mean
Std.
Deviation Std. Error

Lower

Upper

Bound

Bound

N

Mean

Minimum Maximum

SSC

12

4.6500

.30896

.08919

4.4537

4.8463

4.40

5.00

HSC

88

3.1386

2.36922

.25256

2.6366

3.6406

1.00

6.00

Under Graduate

74

4.0378

1.63244

.18977

3.6596

4.4160

2.20

6.80

Post Graduate

73

4.3342

1.91835

.22453

3.8867

4.7818

1.00

6.20

PhD

49

3.5429

1.70636

.24377

3.0527

4.0330

1.00

6.00

Total

296

3.7865

1.98642

.11546

3.5593

4.0137

1.00

6.80

Table 6.25: Test of Homogeneity of Variances

Levene Statistic

df1

df2

Sig.

22.347

4

291

.000

Table 6.26: One-way ANOVA Test for Usage Level by Qualification

Sum of

Mean

Squares

Df

Square

F

Sig.

75.369

4

18.842

5.037

.001

Within Groups

1088.657

291

3.741

Total

1164.026

295

Between Groups

6.9 Hierarchical regression model for impact of demographic variables
Through analysis of variance (ANOVA), research identified that the demographic
characteristics of gender, age, qualification and monthly income have significant impact in
innovation adoption and it has considerable differences in usage as well. This section explores
the analysis which will show the impact of these demographic characters on regression model
and how these characteristics influence the individual adoption of this innovation. The multiple
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regression analysis with demographic variables demonstrates the predictability of the
demographic variables gender, age, qualification and monthly income in users’ adoption of
mobile health services. In addition to this, the multiple regression analysis with demographic
variables shows whether independent variables improve prediction of users’ adoption when
demographic variables are added into the research model. The multiple regression analysis is
called control variable analysis as well.
The following table 6.27 describes the summary of the overall research model which inform
the success of the model in predicting the level of usage. This summary includes two models
that shows how well the research model match the data. The R squared change is an indication
of significant and also is an indication of how much more variance can be explained by the
second model compared to the first model. The first stage of the analysis shown as model one
in table 6.27. In the first stage of the analysis, all the demographic variables were used as
predictors. The demographical variables were recorded as dichotomous variables which
represent 0 and 1 before being entered into the regression analysis model. The second stage of
the analysis shows as stage two in the table. In the second stage, all the demographics and other
independent variables were used as predictors. The value of R in table 6.27 indicates the value
of multiple correlation coefficients between the outcome and predictors. The R square measure
the variability in the outcome which is accounted by the predictor.
In the model one, the R square is .240 which means the demographic variables such as gender,
age, qualification and monthly income account for 24% of variation in usage. Likewise, when
the other independent predictors added into the model which is model two, the R square value
increased to .942 which represent 94.2% variation in usage. Thus, the demographic value
accounts for 24% and the other independent variables accounts for an additional 70.2%.
Therefore, the outcome of the analysis indicates that the variation in usage is a very large
amount. The two models are significant. Model one is significant at F (4,291) =22.971,
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p<0.001. Similarly, model two is significant at F (9,282) = 377.953, p<0.001. The following
table explores the statistics in detail. The statistics show that the differences in significance
happens through adding other predictors into the model.
Table 6.27: Hierarchical Regression Model Summary
Std.

Change Statistics

Error of

Model

R

Adjusted

the

R Square

F

R Square

R Square

Estimate

Change

Change

Sig. F
df1

df2

Change

1

.490a

.240

.230

1.74360

.240

22.971

4

291

.000

2

b

.942

.939

.49007

.702

377.953

9

282

.000

.970

The following section explores the outcome of the analysis of variance (ANOVA) which ensure
the model is better at predicting the outcome. The value of F is indicating the ratio of
improvement in prediction. The F ratio for model one is F (7,291) = 22.971, p<0.001 which is
significant. This analysis shows how demographics predict the usage level. Likewise, the F
ratio for model two is F (13,282) = 351.131, p<0.001 which is significant as well. The outcome
of ANOVA indicates that the second model improves significantly compared to the first model.
F ratio of model two is significantly higher than the F ratio of the model one. This is the
evidence and indication that the model become a better predictor when the model combined
with demographic and independent variables. The following table explores the outcome of
ANOVA in detail.
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Table 6.28: Analysis of Variance (ANOVA)
Mean
Model
1

2

Sum of Squares

df

Square

F

Sig.

Regression

279.346

4

69.836

22.971

.000

Residual

884.680

291

3.040

Total

1164.026

295

Regression

1096.298

13

84.331

351.131

.000

67.728

282

.240

1164.026

295

Residual
Total

The following section explores the coefficients of the regression model which is utilised in this
research. The following table 6.29 explores the B value and significance of the variables in
these two models in predicting the usage. In model one, gender and age are significant.
However, the outcome of these variables are not making considerable affect in measuring the
usage level when other independent variables were not included in the model. The moderating
(independent) and control (demographic) variables have been used in model two. All the ten
independent variables regressed with the demographic variables in this model. Among the
demographical variables, gender is significant. Around seven variables such as service quality,
knowledge, ease of use, federal government policy, social network, peer influence and social
media influence are significant from independent variables. The B value from unstandardized
coefficient is an indication of the contribution of those variables to the research model.
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Table 6.29: Coefficients

Model
1

Coefficients

Coefficients

Std. Error

-5.313

.000

.088

-.424

-7.098

.000

.067

.095

.039

.707

.480

Monthly Income

-.123

.091

-.096

-1.350

.178

(Constant)

1.343

.302

4.443

.000

Gender

-.690

.100

-.164

-6.899

.000

Age

-.021

.035

-.014

-.605

.545

.020

.033

.012

.612

.541

-.036

.034

-.028

-1.057

.291

Utilitarian

.055

.047

.047

1.172

.242

Hedonic Advantage

.008

.030

.007

.272

.786

Service Quality

.400

.033

.397

12.049

.000

Knowledge

-.457

.044

-.377

-10.364

.000

Ease of use

.244

.032

.255

7.663

.000

Federal Government Policy

.227

.038

.217

5.976

.000

Social Network

.222

.037

.226

6.025

.000

Peer Influence

.098

.038

.112

2.558

.011

Social Media Influence

.161

.038

.178

4.228

.000

Qualifications
Monthly Income

-1.438

.271

-.623

Sig.

-.343

Qualifications

.693

T

.000

Age

8.175

Beta

11.789

Gender

6.10

Standardised

B
(Constant)

2

Unstandardized

Regression analysis for usage with attitudinal, individual and normative

constructs
Multiple and hierarchical regression analysis has been utilised in previous sections. The attitude
has been used as a dependent variable for those analysis. The following section includes few
additional analyses to show how Attitudinal, individual and Normative Constructs affect users’
adoption of mobile health services. The following sections display the analysis for each and
every construct.
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6.10.1 Regression analysis for Attitudinal construct with attitude as a dependent
variable
The following section explores the analysis outcome performed for attitudinal factor with
attitude as a dependent variable. the following table 6.30 shows the outcome of the analysis,
75.2% of the variance has been explained in this model. The outcome of F statistics indicates
as P<0.001 which is significant. Hedonic advantage and service quality shows as P<0.001
which is significant. However, the utilitarian variable is not significant in this analysis. The
hedonic advantages and service quality are found as significant. Among these two variables,
service quality is considered the most important predictor in this research model (β = .618, t
(296) = 15.517, p<0.001) followed by Hedonic Advantage (β = .327, t (296) = 8.072, p<0.001).
The service quality and the hedonic advantage influence the users’ attitude to adopt mobile
health services. Both of these variables are positively related.

Table 6.30: Regression Model for Attitudinal Constructs

Variables

Unstand.

Stand.

Coef.B

Coef.β

(Constant)

-.062

Utilitarian

.082

Hedonic Advantage
Service Quality

T

R Square

F

Sig.

0.752

294.580

.000

-.433

.665

.071

1.414

.159

.369

.327

8.072

.000

.622

.618

15.517

.000

6.10.2 Regression analysis for Control Construct with attitude as dependent variable
Regression analysis was carried out for individual factors with the attitude as dependent
variable. The following table 6.31 explores outcomes of the analysis. This model explains
79.4% of the variance in attitude. The model is significant at the level of p<0.001. The variables
Ease of Use and the Federal government policy are significant at the level of p<0.001.

page 162

However, the variable named as knowledge is not significant. The variable of Federal
government policy is considered the most important predictor in this model (β = 492, t (296)
=10.492, p<0.001) followed by the variable of Ease of Use (β = 486, t (296) = 11.819, p<0.001).
This model indicates that the Ease of Use and the Federal government policy influence the
attitude of users to adopt mobile health services.
Table 6.31: Regression Model for Control Construct

Variables

Unstand.

Stand.

Coef.B

Coef.β

(Constant)

.211

ICT Knowledge

-.030

Ease of use
Federal Government Policy

T

R Square

F

Sig.

0.794

375.872

.000

1.567

.118

-.025

-.546

.586

.465

.486

11.819

.000

.516

.492

10.492

.000

Regression analysis for Normative Construct with attitude as dependent variable
The following section explores the analysis outcome performed for Normative Construct with
attitude as a dependent variable. The following table 6.32 shows the outcome of the analysis,
75.7% of the variance has been explained in this model. The outcome of F statistics indicates
as P<0.001 which is significant. All the variables are significant as P<0.001 except peer
influence which is p<0.036. Social network is the most influential variable in this analysis (β
= .556, t (296) = 10.298, p<0.001) followed by social media influence (β = .503, t (296) =
7.713, p<0.001) and the peer influence (β = -.151, t (296) = -2.103, p<0.036). All the variables
in Normative Constructs influence the attitude of the users to adopt mobile health services.
Normative Construct is the most influential factor in this research because all of the variables
are significant.
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Table 6.32: Regression Model for Normative Constructs

Variables

Unstand.

Stand.

Coef.B

Coef.β

(Constant)

.806

Social Network

.545

Peer Influence
Social Media Influence

6.11

T

R Square

F

Sig.

0.757

302.287

.000

6.681

.000

.556

10.298

.000

-.131

-.151

-2.103

.036

.457

.503

7.713

.000

Discussion of the results

This study proposed and performed a test on a proposed model of mobile health services
adoption. The enhanced model has tested the effect of mobile health adoption through three
following factors which are Attitudinal constructs, Control Constructs and Normative
Constructs. These factors have been identified and used through previous research studies. The
outcome of this research study support the proposed research model for mobile health services
adoption. Moreover, the results of this thesis show the contribution of the independent variable
in user’s acceptance of mobile health services.
Three different types of analysis have been undertaken for each and every variable in this
research study. The first analysis has been undertaken utilising attitude as a dependent variable.
The second regression analysis was performed using attitude as a dependent variable with
demographic as control variables. The third way of the analysis has been performed with
Attitude as a dependent variable but the analysis was carried out within the factors of
Normative Constructs.
In the analysis where attitude is a dependent variable, almost all the variables such as
Utilitarian, Service Quality, Knowledge, Ease of Use, Federal Government Policy, Peer
Influence, Social Media Influence and Social Network are significant predictors except
Hedonic Advantage. The analysis shows the Knowledge is a significant predictor in the attitude
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model but it shows a negative relationship with attitude. However, the analysis of intercorrelation shows that the Knowledge is positively correlated with attitude (r = .705, p<.01).
The outcome of the analysis performed using attitude as a dependent variable with
demographic as control variable shows that the Service Quality, Knowledge, Ease of use,
Federal Government Policy, Social Network, Peer Influence and Social Media Influence are
significant variables which influence the attitude of the users to adopt mobile health services.
The variables namely Utilitarian and Hedonic Advantage are not significant influences to
mobile health services adoption. However, the analysis of inter-correlation shows that the
Hedonic Advantage positively correlated with Attitude (r=.631, p<.01) and the Utilitarian also
positively correlate with Attitude (r=.714, p<.01).
The third of the analysis has been performed using Attitude as a dependent variable but the
analysis was carried out within the factors. There are nine variables that have been utilised in
this research. Those nine variables categories under three factors namely Attitudinal
Constructs, Control Constructs and Normative Constructs. Utilitarian Advantage, Hedonic
Advantage and Service Quality are categorized under attitudinal constructs. Control Constructs
include ICT Knowledge, Ease of Use and Federal Government Policy. The variables Peer
Influence, Social Media Influence and Social Network are categorised under Normative
Constructs.
The outcome of the analysis of Attitudinal Constructs with Attitude as a dependent variable
shows that Hedonic Advantage and Service Quality significantly influence the attitude to adopt
mobile health services. The variable of Utilitarian is not significant. However, Utilitarian
significantly influences when all nine variables have been utilised in the first analysis. Also, it
correlates positively with Attitude (r=.714, p<.01).
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The variables named as Ease of Use and Federal Government Policy are significant in the
separate analysis with Control Construct variables. This analysis shows that these two variables
are influencing the users to adopt mobile health services. The third variable under the Control
Constructs is Knowledge which is not significant in this particular analysis. However,
Knowledge is a significant influencer in the first type of analysis in this research where the
analysis carried out Attitude as a dependent variable and the other nine variables independent
variables. The first analysis show that Knowledge is a significant predictor in the Attitude
model but it shows a negative relationship with attitude. However, the analysis of intercorrelation shows that Knowledge is positively correlated with Attitude (r = .705, p<.01). Also,
the variable Knowledge is a significant influencer in the second type of analysis in this research
which is regression analysis performed using Attitude as a dependent variable with
demographic as control variable.
The variables named Social Network, Peer Influence and Social Media Influence have been
included under the Normative Constructs, are significant influencers to adopt mobile health
services through the separate analysis with Attitude as a dependent variable and the Normative
Constructs variables as independent variables. These variables are positively significant with
another two types of the analysis in this research. The variable Peer Influence has a negative
relationship with Attitude. However, the analysis of inter-correlation shows that the Peer
Influence is positively correlated with Attitude (r=.763, p<.01).
In summary, nine variables have been used in this study apart from the demographical
variables. Those nine variables grouped into three factors named as Attitudinal Constructs,
Control Constructs and Normative Constructs. The variables Social Network, Peer Influence
and the Social Media Influence were used under Normative Constructs. The outcome of the
three types of analysis show that the variables which are included under Normative Constructs
significantly influence the users to adopt mobile health services.
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Likewise, the Control Constructs have three variables named as Knowledge, Ease of Use and
Federal Government Policy. According to the three analysis utilised in this research, Ease of
Use and Federal Government Policy significantly influence the users to adopt mobile health
services. The variable named as Knowledge is not significant in the third type of analysis which
has used Attitude as a dependent variable but the analysis was carried out within the factors of
Control Constructs. However, the variable knowledge is significant within the first and second
analysis which were the analysis utilizing Attitude as a dependent variable and the other nine
variables as independent variables and analysis performed using Attitude as a dependent
variable with demographic as control variable. The inter-correlation of the variable Knowledge
is positive with Attitude as well (r=.705, p<.01).
Moreover, the Attitudinal Constructs have three variables named as Utilitarian, Hedonic
Advantages and Service Quality. According to the three analysis utilised in this research, the
variables of Service Quality significantly influences the users to adopt mobile health services.
The variables named as Service Quality and Hedonic Advantages are significant in the third
type of analysis which used Attitude as a dependent variable but the analysis were carried out
within the factors of Attitudinal Constructs. However, the variable of Utilitarian is not
significant in this third type of analysis. Even though the third type of analysis shows the
Hedonic Advantage as significant, the Hedonic Advantage is not considered a significant
influencer throughout the first two analyses which were the analysis utilising Attitude as a
dependent variable and the other nine variables as independent variables and analysis
performed using attitude as dependent variable with demographic as control variable. The
variable Utilitarian is considered significant throughout the first regression analysis of this
study which utilizes Attitude as a dependent variable and the other nine variables as
independent variables. However, the analysis performed using Attitude as a dependent variable
with demographic as control variable and the analysis which uses Attitude as a dependent
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variable but the analysis was carried out within the factors of Attitudinal constructs showed
that the Utilitarian is not a significant influencer to adopt mobile health services.
The enhance research model is tested empirically in this chapter. This research study aimed to
investigate the factors that influenced the attitude of the users to accept and adopt mobile health
services. Three factors have been used to investigate to answer the research question of this
study. Benefits Oriented Construct, Control Construct and Normative Construct are those three
factors. Each and every factor include three variables to make this study clearer. Utilitarian,
Hedonic Advantage and Service Quality are the variables group under Attitudinal Construct.
Control Construct has three variable named Knowledge, Ease of Use and Federal Government
Policy. The variables Social Network, Peer Influence and Social Media Influence fall under
Normative Construct. These factors and variables were integrated from the previous research
theories of Theory of Reasoned Action (TRA), Technology Acceptance Model (TAM), The
Unified theory of Acceptance and used of technology (UTAUT), the theory of plan behavior
(TPB), decomposed theory of plan behavior (DTPB), the model of adaption of technology in
households (MATH) and the model of broadband adaption (MBA).
The outcome of this research study is considered a good contribution to the factors that
influence the attitude of the users to adopt mobile health services (innovation) and provide
better feedback for the government of Australia to implement mobile health services in a better
way. The finding of the regression analysis shows the enhanced research model has the ability
to explain between 93 to 97 percent of the variance in attitude. The outcome is a better
indication that the current model has accurate ability to explain the interest of this research.
This enhanced research model consists of many variables which are from previous research
studies carried out in the past. The uniqueness of this study is to combine all the variables from
many previous studies into a single model.
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The outcome of this research shows the influence of the attitude of the users by Attitudinal,
Individual and Normative Construct (factors). Each and every variable falls under these factors
are significant influences in adopting mobile health services except the variable of Hedonic
Advantage which is categorized as an Attitudinal factor. According to the regression analysis
in this study, eight variables out of nine are significant influences of attitude. The variable of
Hedonic Advantage is not significant through the regression analysis. However, this variable
inter-correlate with Attitude (r = .631, p>.01).
The other uniqueness of this research model is to use the demographic variables. As mentioned
earlier in this research, IT related studies normally do not include the demographic variables to
test the effect of how those control the attitude of analysis as mentioned by Ajzen and Fishbin
(1980). The analysis of our model does not include other factors such as personality,
demographic and external. This research model includes demographic variables to examine
their contribution to the adoption of mobile health services. Gender, age, qualification and
monthly income have been utilised as demographic variables. The finding of the analysis shows
that the gender and age are significant factors affecting the attitude of the users towards
adoption.
This research study is an important milestone for the Australian government on their mobile
health initiative. In 2011, The Australian government allocated $466 million on the mobile
health services project. The success of this innovation depends on how the users are willing to
adopt acceptance of this innovation. This is a very important issue for the government of
Australia. Some of the new innovations have failed because they were not accepted by the
users. Any organization wanting to implement a successful plan may follow the outcome of
the research studies carried out on that innovation. This study may provide better feedback for
authorities to make necessary changes in their initiative.
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The outcome of this study confirmed that the variables; Constant, Utilitarian, Service Quality,
Knowledge, Ease of Use, Federal Government Policy, Peer influence, Social Media Influence
and Social Network are playing strong roles in the attitude of the users towards the adopting of
mobile health services. This research suggests that these benefits should be presented and
explained to potential users which would support and encourage usage. The government of
Australia and the department in charge may initiate a campaign to inform the benefits to the
public in a wide range. Utilitarian, Service Quality and Ease of Use are the benefits of the
mobile health service which is to be presented to the users to make them aware of these benefits.
The outcome suggests that the Federal Government Policy is a significant influence of
variables. The users will adopt the mobile health services if the Federal Government
implements the mobile health services in a way of making it compulsory. Similarly, Knowledge
also is a significance influence of variables which may influence the attitude of the users
towards the acceptance of the mobile health service. Increasing the Knowledge may result in
increasing and adapting the usage of mobile health.
Research Hypotheses 1,2 and 3
Hypotheses 1,2 and 3 were proposed to examine the impact of Attitudinal constructs on users’
attitude towards adopting the mobile health services. Based on the suggestion of current
studies, attitudinal constructs include the variables of utilitarian outcomes, hedonic outcomes
and service quality. These variable hypothesized as a positive attitude towards mobile health
services adoption. The data analyzes of this current research shows (Table 6.12) the attitudinal
constructs had a positive significant influence. However, hedonic outcomes had positive
influence but not significant. This indicates that hedonic outcomes explain little of variance in
users’ attitude towards mobile health service adoption. Hedonic outcome which is the
enjoyment and pleasant using the innovation. As the subject area concern, the users did not
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consider that using mobile health services is enjoyable and pleasant. This may be the possible
reason why hedonic outcome outcomes explain little of variance in users’ attitude towards
mobile health services.
The attitudinal constructs which include utilitarian outcomes, hedonic outcomes and service
quality is widely used in literature of innovation adoption research and found to have reliability
and validity. This studies reporting positive influences of attitudinal constructs include Wilson
and Lankton (2004) and Yang, Cai, Zhou & Zhou (2004). Studies finding no significant
relationship between attitudinal factors and perception of innovation include Davis (1989),
Kim, Chan & Gupta (2005) and Heijden (2004). To sum up the users in this study were
influenced by service quality, perceive usefulness (utilitarian) but not convinced through
hedonic which is pleasure and enjoyment.
Research Hypotheses 4,5 and 6
Hypotheses 4, 5 and 6 has been developed to examine the impact of control constructs. The
control constructs include the variables as knowledge, perceived ease of use and federal
government policy. These variables were hypothesized as having a positive influence on
attitude towards mobile health adoption. The results of analysis show (Table 6.12) that
knowledge, perceived ease of use and federal government policy had highly significant and
positive influence on users’ attitude towards to mobile health service adoption. These variables
explain well of the variance in the users’ attitude to adopt mobile health services. In summary,
the knowledge, ease of use and federal government policy were influenced the attitude of the
users to adopt mobile health services.
Research Hypotheses 7,8 and 9
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Hypotheses 7, 8 and 9 has been developed to examine the impact of normative constructs. The
normative constructs include the variables as social media influence, social network and peer
influence. These variables were hypothesized as having a positive influence on attitude towards
mobile health services adoption. The results of analysis show (Table 6.12) that social media
influence, social network and peer influence had highly significant and positive influence on
users’ attitude towards to mobile health services adoption. These variables explain well of the
variance in the users’ attitude to adopt mobile health services. To sum up, the social media
influence, social network and peer influence were influenced the attitude of the users to adopt
mobile health services.
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Table 6.34: Summary of the research findings at a glance
Relationship examined

Statistical Analysis employed

Brief findings

Comments

Hedonic advantage
with attitude towards
to Mobile health services

Correlation, bivariate and
multiple regression
analysis

Hedonic advantage and attitude of the
users towards to mobile health services
are positively linked which suggested
that the hedonic advantage and influence
is instrumental in developing positive
view of innovation by users

Regression analysis does
not reveal any significant
relationship

Utilitarian Outcome
with attitude towards
to Mobile health
services

Correlation, bivariate and
multiple regression
analysis

Utilitarian outcome has a positive impact
on users’ attitude towards to mobile health
services. The outcome indicates that the users
influenced by Utilitarian outcome to adopt
mobile health services.

Regression analysis
revealed significant
relationship

Service Quality
with attitude towards
to Mobile health
services

Correlation, bivariate and
multiple regression
analysis

Service Quality has positive and strong
impact on users’ attitude towards to mobile
health services. The outcome of this result
shows that the service quality influence
users towards to mobile health services.

Regression analysis
revealed significant
relationship

Knowledge
with attitude towards
to Mobile health
services

Correlation, bivariate and
multiple regression
analysis

Knowledge has positive impact on attitude
of the users towards to mobile health
services. The outcome of the analysis
revealed that the Knowledge influence
users to adopt mobile health services

Regression analysis
revealed significant
relationship
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Relationship examined

Statistical Analysis employed

Brief findings

Comments

Ease of Use with
attitude towards
to Mobile health
services

Correlation, bivariate and
multiple regression
analysis

The construct of ease of use has positive
impact on mobile health adoption. The
analysis indicate that the ease of use
influence users to adopt mobile health services.

Regression analysis
revealed significant
relationship

Federal Government
Policy with attitude
towards to Mobile
health services

Correlation, bivariate and
multiple regression
analysis

Federal government policy has positive
impact on users’ attitude towards to
mobile health services. The results revealed
that the federal government policy influence
users to adopt mobile health services

Regression analysis
revealed significant
relationship

Social Media
Influence with attitude
towards to Mobile
health services

Correlation, bivariate and
multiple regression
analysis

Social media has a strong impact on users
towards to adopt mobile health services.
According to the regression analysis, the
social media influence users to adopt
mobile health services

Regression analysis
revealed significant
relationship

Social Network with
attitude towards
to Mobile health
services

Correlation, bivariate and
multiple regression
analysis

Social network is the construct, which has
positive impact on users’ attitude towards to
mobile health services. The regression
analysis suggests that the social network
influence users to adopt mobile health
services.

Regression analysis
revealed significant
relationship

Peer Influence with
attitude towards
to Mobile health
services

Correlation, bivariate and
multiple regression
analysis

Peer influence has positive impact on
users’ attitude towards to mobile health
services. According to the regression
analysis, peer influence users to adopt
mobile health services.

Regression analysis
revealed significant
relationship
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6.12 Conclusion
The quantitative study has collected data from participants to identify the factors in adopting
newly introduced mobile health services. The data has been interpreted through appropriate
statistical software. This study used a five-point scale to gather the opinions of the participants.
Each factor has been tested in this study and was significant except the variable of Hedonic
Advantage, which falls under Attitudinal Construct. The next chapter will discuss the
implication and the limitation of this research in detail.
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CHAPTER SEVEN
CONCLUSION AND IMPLICATIONS

7.1 Introduction
This thesis investigated the factors influencing users to adopt M-health services in Australia.
The subject area of this study is considered to be an example of innovation adoption because
the concept of M-health is relatively new in this country. More precisely, the innovation
adoption theory has been used to investigate the research problems. The context of innovation
adoption research seeks to find solutions to problems experienced by employees concerning the
adoption of innovation or the cost of investment in innovation. Despite these challenges this
innovation adoption context offered an appropriate basis for analysis.
This thesis researched the adoption of mobile health services by users in Australia and what the
federal government hoped to achieve by introducing this new concept. The aim was to make
health services more efficient and effective. The published literature has commented on the
drivers of innovation adoption and why people want to engage in it. However, the research on
people’s adoption of mobile health services in Australia is very limited because they were only
introduced in the ACT in 2011.This is one of the reasons why this current research is vital.
The literature review chapter for this study begins with a definition of mobile health services,
its significance and suitability for the Australian community. This chapter summarizes the
subject through the published literature. To provide a wider understanding to the reader,
Chapter Two began with an explanation and definition of services in general and the definition
of health care. The following part of the chapter looked at the literature on how M-health works
and different types of mobile health services that have been implemented in various countries.
This chapter concluded with a discussion on M-health services being utilized in Australia.
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The chapter three explored the literature on research frameworks which have been used in the
past to measure the acceptance of innovations. The success of certain innovations is based on
their general acceptance by users. An innovation is considered to fail if it is not adopted by a
large percentage of users. The theory of reasoned actioned (TRA) (Fishbein & Ajzen, 1975),
Technology acceptance model (TAM) (Davis, 1989), The Unified theory of acceptance and use
of technology (UTAUT) (Venkatesh, Morris, Davis & Davis, 2003), the theory of planned
behavior (TPB) (Ajzen, 1991; Ajzen & Fishbein, 1980), the decomposed theory of planned
behavior (DTPB) (Taylor & Todd, 1995), Model of adoption of technology in the household
(MATH) (Venkatesh & Brown, 2001) and Model of broadband adoption (MBA) (Dwivedi,
2005) were developed by researchers working in the discipline of information technology. This
chapter brings together all the previous theoretical frameworks on innovation adoption and
reveals their strengths and weaknesses when measuring their level of adoption by users. In
addition, chapter three concentrated on the theoretical research model which is an extension of
the existing models on acceptance of the innovation. The limitations and suitability of the
above-mentioned theories were reviewed in this chapter. The model of broadband adoption
(MBA) was considered a suitable one for examining the critical factors. This model was thus
customized by adding a few relevant variables and removing others.
Chapter Four illustrated the research model developed for this study which is the Mobile Health
Adoption Model (MHAM). Initially the chapter described in detail the structure of the proposed
research model. The research model for this proposed research was developed with 13 variables
and 4 categories including demographic variables. This extended model has been designed
based on extending the MBA to investigate the adoption of M-health by Australians. It includes
four factors and sixteen variables which have been tested empirically in the Australian Capital
Territory (ACT). This proposed research model had many modifications made to it, adding
different factors and variables and replacing those of other models. It is noted that the model
MBA is based on previous ones, i.e. Theory of reasoned action, Technology Acceptance Model,
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Theory of Planned Behavior, Decomposed Theory of Planned Behavior, and Model of
Adoption of Technology in Household.
The last part of the chapter four explored the literature on the four factors and sixteen variables
which influence the behavioral intention of Australians to use mobile health services. This
section looked at: four variables of attitudinal construct (relative advantage, utilitarian
outcomes, hedonic outcomes and service quality); four variables of control construct (perceived
knowledge, perceived cost, perceived ease of use and self-efficiency); and four variables
regarding normative construct (primary influence, secondary influence, social network and
image). Additionally, this chapter described the published literature on demographic
characteristics (gender, age, academic, qualifications and occupations) and their importance for
this study.
The methodology chapter (Chapter Five) explored the methodologies utilized in this research.
It began with an introduction to the research, purpose, location and research questions posed in
this thesis. This chapter also emphasized how these approaches were used specifically in this
research and justified why they were employed. A quantitative approach served to examine the
data for this research and the information was collected from paper-based surveys. Participants’
opinions and statements, perspectives, etc., were investigated. In addition, this chapter
described the quantitative approaches in detail with the techniques of data analysis. Statistical
Package for the Social Sciences (SPSS) software helped to analyse the quantitative data.
Correlations, cross-tabulations, descriptive statistics, ANOVA (Analysis of Variance) and
multiple regressions are techniques for quantitative data analysis. Quantitative data analysis of
this study used the regression approach.
Chapter Six concentrated on the analysis of quantitative data and discussed the responses of
participants. To achieve this purpose, this chapter began with the demographic characteristics
of the participants in detail. The following section examined the independent variables using
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the demographic characteristics of participants. Moreover, multiple regression analysis,
ANOVA test, correlation and reliability test served in the analysis of the data. At the end of this
chapter, the researcher discussed the results and interpreted their significance for the proposed
research model.
The second section of this chapter explores the impact and implications of the research model
and how it can contribute to theoretical knowledge and practical implications of this topic. The
extended research model has been used as a framework to find the answers to the research
problem through empirical data. This empirical study offers valid connections between the
behavioral intention of Australians to use mobile health services and what influences them to
do so. This chapter ends with a recognition of the limitations of the research and suggestions
for future research.

7.2 Overview of key findings
This study examines the impact of attitudinal control, and normative constructs and their
influences on adult users of mobile health services. These constructs were utilized to explain
their influences on the behavioral intentions of people to adopt mobile health services. The
MHAM incorporates these three factors to deepen the understanding of attitudinal, control and
normative constructs which are affecting users’ engagement with mobile health services.
Moreover, this research detailed the influence of people’s attitude and experience regarding the
usage of mobile health services. Furthermore, the moderating effects of four demographic
characteristics of the users of mobile health services were investigated in this thesis.
The important contribution of this study to the discipline of innovation adoption or technology
adoption is to develop and empirically test the MHAM. Using the multiple regression analysis
method for the data collected from 296 participants who are residents of the Australian Capital
Territory (ACT) - explored the factors in MHAM that explained 95% of variance in attitude.
The MHAM explained the adoption of innovation better compared to the previous models when
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it comes to technology. The MHAM has nine independent variables which are grouped into
three factors. Since the MHAM has nine independent variables, it is considered a
comprehensive model that works well in investigating the users’ attitude to mobile health
adoption compared to previous technology adoption models. This model has the potential to be
employed for valid, future research where different samples of users who have different
characteristics from the current participants. Tsang (2014) mentioned that validating a research
model where respondents have different characteristics may contribute to “identification of
empirical regularities” which is the process of theory development known as “empirical
generalization”.
The empirical results of this research indicated that one hypothesized relationship was not
significant. However, all the variables in the proposed research model were extracted from
previous theories. Therefore, it would be advisable to keep all constructs in the model when
this model is employed for further research using different types of participants in samples with
different socio-cultural and economic traits or parameters. In the event of repeatable outcomes
showing the same results, it can be justified to remove the non-significant relationships from
the research model. Cook and Campbell (1979) claimed this is possible after many conducting
tests using different groups of participants. Table 7.1 below summarizes the empirical results
of this research.
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Table 7.1
Summary of the empirical results from this research
Hypothesis number and statement

Status of acceptance

Level of sig

Supported

.002

Not Supported

.541

H1

Utilitarian outcome has a positive influence on attitude to mobile health services.

H2

Hedonic outcome has a positive influence on attitude to mobile health services.

H3

Service quality has a positive influence on attitude to mobile health services.

Supported

.000

H4

Knowledge has a positive influence on attitude towards to mobile health services.

Supported

.000

H5

Perceived ease of use has a positive influence on attitude to mobile health

Supported

.000

Supported

.000

Supported

.000

Supported

.000

services.
H6

Federal government policy has a positive influence on attitude to mobile health
services.

H7

Social media influence has a positive influence on attitude to mobile health
services.

H8

Social network influence has a positive influence on attitude to mobile health
services.
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H9

Peer influence has a positive influence on attitude to mobile health services.

Supported

.020

H10

Male respondents have a more positive attitude to mobile health services than

Supported

.000

Supported

.000

Not Supported

.480

Not Supported

.178

female respondents
H11

Older respondents have a more positive attitude to mobile health services than
younger respondents

H12

Respondents with higher qualifications have a more positive attitude to mobile
health services than less qualified respondents

H13

Respondents with a higher income have a more positive attitude to mobile health
services than respondents with a lower income
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7.3 Theoretical Contributions
This research study has contributed to knowledge on this subject in the following ways. Firstly,
it developed a new model that builds on and improves existing models. Secondly, it examined
and validated empirically the exploration of innovation adoption. More broadly, this thesis has
contributed to theory through developing a research model on innovation adoption which
consists of variables from previous research models of innovation adoption. The factors and
the variables utilized in this model have been extracted from a number of previous models to
create one single model. It is a coherent model that can examine users’ adoption of innovation.
This research addressed the differences between the factors used in this model. Thus, the
developed research model has a predictive power compared to previous conceptions. This
model can be used to examine innovation or technology adoption research in the future. In
addition, this study is considered as making a solid contribution to the IS Success Model. The
IS Success Model has three variables, namely users’ satisfaction, usage and net benefits. The
construct of users’ satisfaction is predominantly a measure of the attitude of participants
regarding a given information system. Examining and validating such variables could increase
the variance explained in users’ level of satisfaction. Increasing variance for users’ satisfaction
can potentially increase the predictive capacity of the IS Success Model.

7.4 Practical implications
Apart from the contribution to knowledge, this study is also very useful for practical innovators
in the healthcare/medical industry and especially for those in charge of the National e-Health
Transition Authority of Australia, and policy-makers in the federal government. It may guide
senior management to change the process of implementing an innovation so that it is accepted
by users. This research will increase the possibility of acceptance by identifying the factors
which influence the intentions (or otherwise) of Australians to use mobile health services.
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The success of innovations relies on their acceptance by a majority of users. Therefore, the
outcome of any research on innovation adoption may help developers of the particular
innovation or the authority who implement those innovations. The outcome of this research
study consists of strong feedback to the authority in charge of implementing mobile health
services and the Commonwealth government of Australia on how people would like to use this
innovation and what are the factors influencing them to adopt it.
The outcome of this research may contribute to The Australian Government to increase the
percentage of adoption. This research shows that the factors such as utilitarian, service quality,
knowledge about the innovation, ease of use, Federal Government policy, social media
influence, peer influence and social network influence the users to adopt mobile health services.
Therefore, the authorities who are implementing this initiative need to consider these factors
in their strategy to have full acceptance and to make this innovation successful.

7.5 Conclusions
This research aimed to establish a better understanding of the factors affecting the attitude of
users in adopting mobile health services. The outcomes of this research will focus on those
factors that influence them to use them. The main part of this thesis set out to develop and
enhance a research model of innovation adoption. Sheppard, Hartwick and Warshaw (1988)
suggeted that the predictive power of TRA is valid only if the attitude, intention and behavior
is agreed on when it comes to certain actions being implemented. In other words, this theory is
based on the hypothesis that actions or behaviors are controlled by people. Therefore, this
theory is only predictable for actions or behaviors in which people consciously engage. On the
other hand, this theory cannot predict unintentional actions such as habitual or irrational
decisions.
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The second limitation of this theory is that it does not include personality characteristics which
include the external and demographic variables. In fact, the external factors wield great
influences on the beliefs that drive people’s acts and behaviors (Ajzen & Fishbein, 1980).
Moreover, Ajzen and Fishbein (1980) stated that exploring the external factors will provide a
better understanding of a particular behavior of human beings. They also catergorized the
external variables into three types, namely as: firstly, demographic variables (age, sex,
occupation, religion, education and socioeconomic status; secondly, personality traits
(introversion and extraversion, neuroticism, authoritarianism and dominance); and thirdly,
attitude towards to organizational targets (attitude of the other people in the society).

The proposed and enhanced model used here to replace the others discussed in previous
chapters, was developed in a simple way so that it could be understood very easily. This model
shows that the factors used in this research were directly linked to people’s attitudes and
adoption of innovation. The enhanced model is considered to be a suitable one to explore the
factors concerning mobile health services adoption better than previous models of innovation
adoption. Our model has four factors including demographic factors with thirteen variables.
The researcher is very confident that this enhanced model may be used by future researchers
to test the level of innovation adoption in any context.
The regression analysis indicates that nine independent variables obtained 93% of variance in
the users’ adoption of mobile health services. The correlations between variables show that
independent variables correlate positively with the dependent variable (attitude). Eight
variables out of nine do significantly influence the attitude of users to adopt mobile health
services except hedonic advantage. The variable of knowledge is significant but it shows a
negative relationship. However, Pearson’s correlation indicates that it is positively linked to
attitude. There can be many reasons why knowledge has a negative relationship. Knowledge is
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important for some users but not for everyone. Some users who do not have knowledge will
accept and adopt the mobile health services in any case. Furthermore, the finding of the
regression analysis reveals the enhanced research model has the ability to explain between 9397% of the variance in attitude.

7.6 Limitations of this thesis
This research has its own limitations. This particular research has been carried out only on
residents living in the Australian Capital Territory (ACT) because the mobile health services
were only implemented in ACT in 2011. The federal government of Australia chose the ACT
to begin mobile health services. More recently, mobile health services are now available in
other parts of Australia and so future research should be conducted in other states and regions
of Australia so that comparisons can be made.
Moreover, there are only three factors with nine variables that have been used to measure the
willingness of people to adopt mobile health services. This is considered to be a limitation as
well because these factors are not those that influence the behavioral intention of people to
adopt innovations. In addition, there are only four demographic variables utilized in this
research. As mentioned earlier, these are not the only demographic variables found in the
literature. It will bring more diversity in studies’ results if there are more demographic variables
used in this type of research.

7.7 Potential areas for future research
This study has been conducted using nine variables. These are not the variables used to measure
innovation adoption as has been done in previous studies. The research ignored all the other
variables to measure innovation which influence the behavioral intention of people to embrace
mobile health services in Australia. Thus, future research could develop more variables to
examine the relationship between technology adoption and usage. As this thesis noted, mobile
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health services are a new experience for Australians. It will be a challenge to conduct more
research on the same participants once they have used it for a few more years. A similar study
is needed in the future to measure the development in their behavioral intention to use mobile
health services and whether their opinion of it has changed. A study to measure the differences
of this change could take the form of a longitudinal study. Likewise, an analysis of a developed
nation and a developing nation where mobile health services exist, would be useful for
comparative purposes, particularly in the areas of culture, ethnicity, socioeconomic, lifestyle
and psychological factors.

Finally, this thesis employed the quantitative research method. It should have had qualitative
attributes added to it so that the variables could have been interpreted in other ways. Employing
a qualitative method may provide insights into people’s opinions about the variables which are
not significant throughout quantitative study.
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Information Sheet
University of Canberra
Faculty of Government, Business and Law
Survey Questionnaire
Users’ adoption of ICT based mobile health services in Australia.
Dear Sir/ Madam,
I am a PhD candidate at the Faculty of Business, Government and Law, University of Canberra, Australia. I have
undertaken a study entitled, Users’ behavioural intention and adoption of mobile health services in Australia. As
the title indicates, the study intends to explore the factors which affect the adoption of mobile health services in
Australia. The final outcome of this thesis provides a better understanding for the government organization on
how Australians like to use mobile health facilities.
This survey does not require your personal information or identification. Also, individual responses to this
research are strictly confidential and we will not reveal the identity of those who have responded. Survey data will
be stored physically in a locked cabinet at university of Canberra. We expect you to fill this survey. This survey
will take 5-7 minutes to complete. You can withdraw from this survey at any time without any prejudice because
you are under no obligation to participate. Participation is completely volunteer.
This research study has been approved by University of Canberra’s Human Research Ethics Committee. If you
have any ethical concerns about this research, please contact Dr Don Fleming, Associate Dean, faculty of Law,
University of Canberra, Australia, Email:Don.Fleming@canberra.edu.au Ph 62015791.
If you wish to have a copy of the outcome of this research study, please contact me through email then I will
send you the findings of this study.
Thank you very much for your kind cooperation
Yours faithfully,
Supervisor
Seyed Aroos Seyed Sheriffdeen

Dr Majharul Talukder

Faculty of Government, Business and Law,
University of Canberra, Australia.

School of Business, Government & Law, University
of Canberra, Australia.

Tel 0416345199 Fax 62015238

Tel 62012702 Fax 62015239

Seyed.seyedsheriffdeen@canberra.edu.au

Majharul.Talukder@canberra.edu.au
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Survey Questionnaire
Faculty of Business and government, University of Canberra
Title: Users’ adoption of ICT based mobile health services in Australia

Demographics (Please tick the appropriate answer)
1.
2.
3.
4.

What is your gender? ☐ Male ☐ Female ☐ Other
To which Age group do you belong? ☐ 20-30 ☐ 31-40 ☐41-50 ☐ 51-60 ☐61 and above
Your academic qualification?
☐ SSC ☐ HSC ☐ Under Graduate ☐Post Graduate ☐PhD
Your Montly income range?
☐ up to $3000 ☐ $3001- $4000 ☐ $4001-$5000 ☐$5001-$6000 ☐$6001 and over

Individual adoption of mobile health services (Usage of web portal)
1.
2.

3.
4.

How much time do you spend per week to use mobile health services through web portal?
☐ Blow ½ an hour ☐ ½ - 1 hour ☐ 1-2 hours ☐ 2-3 hours ☐ More than 3 hours
How often do you use mobile health portal to access mobile health services?
☐ Several times a day ☐ once a day ☐ Few times a week ☐ Few times a month ☐ once a month or
less
What is your level of usage in mobile health portal to receive mobile health services?
☐Not used at all ☐ Used rarely ☐ Used regularly ☐ Used frequently ☐ Used extensively
How many different features have you accessed?
☐ Nil ☐ One feature ☐ Two features ☐ Three features ☐ Four and more features

5.

Do you use sophisticated elements of this web portal (you can receive health services at anytime from
anywhere using technology.)?
☐ Not used at all ☐ Used rarely ☐ Used regularly ☐ Used frequently ☐ Used extensively

Please circle the appropriate answer. 1= strongly disagree (SD), 7= strongly agree (SA)

1
2
3
4
5
1
2
3
4
5

Utilitarian Aspects
Using mobile health will support critical aspects of my health care.
Using mobile health will enhance my effectiveness in managing my health
Using mobile health saves me time and effort in receiving health services.
Using mobile health makes it easier to manage my health.
Overall, mobile health will be useful in managing my health care.
Hedonic Aspects
I find mobile health to be enjoyable.
The actual process of using mobile health is pleasant
I have fun using mobile health.
Using mobile health is very exciting.
The time I spent on mobile health is truly enjoyable.

SD

1
1
1
1
1
S
D
1
1
1
1
1

SA

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

7
7
7
7
7
S
A
7
7
7
7
7
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1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5

Service Quality
The quality of the output I get from mobile health is high.
I have no problem with the quality of the outcome of mobile health.
I believed that mobile health offers excellent services.
I am satisfied with the outcome of mobile health services.
Mobile health offers error-free medical services.
Knowledge
I am very knowledgeable regarding care for my health problems.
I need to know more about how to care for my health problems.
I understand my health issues and how to care through mobile health services.
I could communicate with others about the pros and cons of adopting M- health
I have no difficulty in telling others about the results of adopting M-health
Perceived ease of use
My interaction with mobile health will be clear and understandable.
Mobile health will be easy to use
I will find it easy to get mobile health to do what I want to do.
Interacting with the system does not require a lot of my mental effort.
Learning to use mobile health website is easy.
Federal Government Policy
The Australian government would prefer that I should use mobile health services
Generally speaking, I want to do what the federal government prefer I should do
I like to use mobile health services to cooperate with federal government
initiatives
The Australian government policy on mobile health helps to improve health
services
The Australian government policy on mobile health encourages me to adopt
mobile Media
health services
Social
Influence
The information presented in social media gave me a base to make decision to
M-health?
Iadopt
feel that
the social media gave me good decision support to use mobile health?
Social media influenced and changed my mind to use mobile health services?
Social media influenced my mind a lot to adopt mobile health services?
Social media encouraged me to adopt mobile health services?
Social Network
People in my discipline think that using mobile health is valuable.
I use mobile health services because of the people from interrelated organization
it. health services because many of my friends in other organizations
Ialso
useuse
mobile
are
using
it. health because many people from Australian Capital Territory are
I use mobile
using
Peopleit.in informal groups to which I belong think using M-health services is
valuable
for me.
Peer
Influence

SD

People who are important to me think that I should use mobile health services.
People whose opinions that I value prefer that I use mobile health services.
I learned from my friends how to use mobile portal successfully.
Communicating with my friends helped me to learn more about mobile health
portal.
Observing my friends performing a task enhanced my intention to use M- health
portal
Attitude towards to innovation
Using Mobile health services is important to my life style
Using Mobile health services is relevant to my life style
Using Mobile health services is helpful
Using Mobile health services is practical
I like the idea of using mobile health services

1
1
1
1
1

1
1
1
1
1

SA

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

SD

1
1
1
1
1

SA

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

SD
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1
1
1
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2
2
2
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3
3
3
3

4
4
4
4
4
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5
5
5
5
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6
6
6
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3
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3
3
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4
4
4
4
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5
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5
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6
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2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
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7
7
7
7
7
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2
2
2
2

3
3
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3
3
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4
4
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5
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5
5
5
5
5

6
6
6
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7
7
7
7
7
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SD

1
1
1
1
1

7
7
7
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7
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4
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1
2
3
4
5

Behavioural Intention
I intend to use mobile health services
I predict I will use mobile health services
I intend to continue using mobile health services in the future
I will always try to use mobile health services in my daily life
I plan to continue to use mobile health services frequently
Thank you very much

SD

1
1
1
1
1

SA

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

7
7
7
7
7
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