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Abstract

Sustainability in healthcare provision has become a complex challenge in public
administration, generating considerable interest in adopting innovative technologies such
as telemedicine (Celdrán, Pérez, Clemente & Pérez, 2018). Despite the expectation that
telemedicine will address the problems of remote care delivery, adoption-related
problems have meant that predicted benefits are largely unrealised (Bain, 2006). There is
a growing consensus that telemedicine is now an essential health support system
facilitating remotely based healthcare assistance to medically underprivileged rural
populations with poor access to health services. Despite growing demand for
telemedicine, the adoption rate is slow, and stakeholders remain sceptical and resistant
(Bain, 2006). The low adoption rate (Kim, Gellis, Bradway & Kenaley, 2018) means that
best practices are not captured and replicated (Van Dyk, 2013). This study deepens the
understanding of the determinants of barriers, facilitators (i.e., determinants of health
seekers’ acceptance and adoption) and antecedents to health seekers’ expectations of
telemedicine adoption in rural public hospital settings in Bangladesh.
The findings are based on the quantitative analysis of a dataset of 500 telemedicine
patients collected using personally administered one to one interviews from rural areas in
Bangladesh. The findings are based on the opinions of patients who experienced
telemedicine services. The survey excluded non-users because patients in Bangladesh
cannot access telemedicine services without a physician’s referral. Three conceptual
predictive models were developed and a set of hypotheses was proposed and empirically
evaluated by employing partial least squares structural equation modeling. The barriers,
facilitators and antecedents to expectations were adapted from previous robust
telemedicine (i.e., e-Health, telehealth and m-Health) studies and regarded as mutually
exclusive and exhaustive when considered from a model parsimony perspective. All
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conceptual models demonstrated an optimal fit, including the path analysis postulated
relationships, confirming that the proposed latent constructs had significant effects
(p < .01) on barriers, facilitators and expectations of telemedicine adoption. This study
confirms the applicability of all conceptual models in the context of Bangladesh.
From the first phase of the study, four specific barriers to telemedicine adoption
were identified and confirmed—lack of organisational effectiveness, health staff
motivation, patient satisfaction and trustworthiness (together accounting for 62% of the
variance [R2] in barriers)—providing empirical support for previous studies. These
barriers offer considerable obstacles to the adoption and maintenance of current
telemedicine projects in rural Bangladesh. The second phase makes use of an extended
technology acceptance model to investigate determinants (i.e., facilitators) that influence
patients’ acceptance and adoption of telemedicine in centres hosted by rural public
hospitals in Bangladesh. Four significant determinants emerged from the analysis—
perceived usefulness, service quality, privacy and data security, and social influence
(together accounting for 64% of the variance [R2] in patients’ behavioural intention to
accept and adopt telemedicine)—providing empirical support for previous studies. The
third phase analyses the antecedent factors that influence patients’ expectations of
telemedicine adoption. It validates four antecedents of health seekers’ expectations of
telemedicine adoption—self-efficacy, telemedicine experience, enjoyment and prior
satisfaction (together explaining 66% of the variance [R2] in expectations). These
antecedents significantly contribute to health seeker’ expectations of telemedicine
adoption in rural Bangladesh.
The findings fulfilled the research objectives, answering the research question. A
significant contribution to the literature within the context of developing countries (such
as Bangladesh) was made. These empirical findings have the potential to elevate
telemedicine into an institutionalised health infrastructure for providing better-quality
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patient care with greater flexibility through modernised, specialised healthcare support
for medically underprivileged rural communities in Bangladesh. This thesis concludes
with important implications for theories, research and specific policy interventions and
recommendations, including a discussion of current research limitations and possible
directions for future research.

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

v

Declaration

This work has not previously been submitted for a degree or diploma in any university.
To best of my knowledge and belief, the thesis contains no material previously published
or written by another person except where due reference is made in the thesis itself.

_____________________________________________
Khondker Mohammad Zobair (PhD Candidate)
Griffith University, Queensland, Australia
15 April 2019

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

vi

Acknowledgements

Thanks to Almighty Allah (SBW) for his guidance, limitless grace, mercy and
blessings that have empowered me throughout my life including my PhD journey. My
sincere gratitude to my principal supervisors, Dr Louis Sanzogni and Dr Kuldeep Sandhu,
for their insightful guidance, advice, feedback and sharing of wisdom throughout my PhD
candidature. Without their guidance and support, this thesis would not have been
completed. My thanks to Professor Hamidur Rahman for his encouragement and prayer
throughout my candidature. Special thanks to Dr Delwar Akbar for providing me with
mental support, encouragement and valuable ideas that improved this research. My thanks
to Barbara Lang for proving me with support throughout my candidature.
My special thanks and appreciations to my cousins, Habibur Rahman Bashir and
Mohammad Mayaz, for helping me in this unprecedented data collection exercise
involving months of fieldwork in the most remote areas of Bangladesh. I would like to
thank my aunty, Muhitunnesa, and sister-in-law, Kanij Fatema, for their encouragement,
prayers and support. I also would like to thank my father-in-law, Shaikh Moshiur
Rahman, mother-in-law, Farida Begum, uncle, Abul Kalam Sarkar, aunty, Mahbub
Hasina, brother-in-law, Ebadullah Bin Siddiq, and Abu Shahdat Sarkar for their support,
encouragement, and prayers. I thank Mohammad Jahirul Islam, Mohammad Hossain,
Sadika, Shafiqul Islam, Mohammad Shadab Aizaz for providing me with mental support
and encouragement during my candidature.
I also thank Dr Mizanur Rahman, Mahbubur Rahman, Mohammad Masum Billah,
my nephew, Ahmed Jamil, my cousin, Dr S M Shahida, Mehedi, Munirul, Tamzid,
Hossain, Feroza Akhter Kumkum for their support during data collection. I gratefully
acknowledge the study participants and health bodies of the Directorate General of Health
Services, Ministry of Health and Family Welfare, Bangladesh, who helped conduct this

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

vii

research. Capstone Editing provided copyediting and proofreading services. Finally, I
convey my heartfelt thanks to my mother, Rokaiya Begum, my brothers, Khondker
Ahmad Iqbal and Khondker Anis Ahsan, and my wife, Sharifa Sanjana, for their unfailing
love, fidelity and tirelessly provided persistent support and prayers—I am eternally
indebted to them. I am grateful to those who provided me with their support for achieving
this greatest academic milestone.

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

viii

Table of Contents
Dedication ......................................................................................................................... i
Abstract ........................................................................................................................... ii
Declaration ...................................................................................................................... v
Acknowledgements ........................................................................................................ vi
List of Figures ............................................................................................................... xii
List of Tables ................................................................................................................ xiii
List of Abbreviations ................................................................................................... xiv
Chapter 1: Introduction ................................................................................................. 1
Research Problem ................................................................................................... 6
Research Purpose and Objectives ......................................................................... 10
Research Questions ............................................................................................... 10
Research Motivations and Contribution ............................................................... 11
Thesis Structure .................................................................................................... 15
Chapter 2: Issues and Policies of Telemedicine Healthcare Services in
Bangladesh .................................................................................................................... 16
Telemedicine, E-Health, and M-Health: Comparison Between Bangladesh
and Other Emerging Economies ............................................................................. 17
2.1.1 Telemedicine, E-Health and M-Health Initiatives in Sub-Saharan African
Countries ......................................................................................................... 17
2.1.2 Telemedicine, E-Health and M-Health Initiatives in India ............................ 21
2.1.3 Telemedicine, E-Health and M-Health Initiatives in Pakistan....................... 22
2.1.4 Telemedicine, E-Health and M-Health Initiatives in Sri Lanka .................... 24
2.1.5 Summary of Telemedicine, E-Health and M-Health in Emerging
Economies ....................................................................................................... 26
ICT Plans and Policies in Bangladesh .................................................................. 27
2.2.1 National ICT Policy Initiatives ...................................................................... 27
2.2.2 ICT Infrastructure in Bangladesh ................................................................... 32
2.2.2.1 Bangladesh Computer Council ........................................................................... 32
2.2.2.2 Bangladesh Telecommunication Regulatory Commission .................................. 33
2.2.2.3 E-Government Cell .............................................................................................. 33
2.2.2.4 Telecommunication Networks and Internet ......................................................... 33
2.2.2.5 Software and ICT-Enabled Services.................................................................... 34
2.2.2.6 ICT Education and Training ............................................................................... 35
2.2.2.7 Electronic Service (e-Service) ............................................................................. 35
2.2.2.8 Mobile Communication Infrastructure ................................................................ 36
2.2.2.9 ICT Frameworks in Health Services ................................................................... 37
2.2.2.10 Network Readiness Index .................................................................................. 39

Telemedicine, E-Health and M-Health Initiatives in Bangladesh ........................ 39
2.3.1 Challenges and Obstacles to Telemedicine, E-Health and M-Health
Initiatives in Bangladesh ................................................................................. 40
2.3.2 Telemedicine, E-Health and M-Health Initiatives in Private and Public
Hospitals in Bangladesh .................................................................................. 45
2.3.3 Distinction Between Urban and Rural Healthcare Systems in Bangladesh ... 48
Socioeconomic Impact of E-Health, Telemedicine and M-Health Services in
Bangladesh.............................................................................................................. 52

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

ix

General Overview of Telemedicine Adoption Barriers, Facilitators and
Expectations............................................................................................................ 56
2.5.1 Challenges of Telemedicine Adoption ........................................................... 58
2.5.2 Facilitators of Telemedicine Adoption........................................................... 59
2.5.3 Antecedents of Health Seekers’ Expectations of Telemedicine..................... 62
Chapter Summary ................................................................................................. 65
Chapter 3: Barriers, Facilitators and Expectations of Telemedicine Healthcare
Services Adoption in Rural Bangladesh: Hypotheses and Conceptual Models ...... 67
Definition and Scope of Telemedicine Services ................................................... 68
Barriers Impeding Telemedicine Healthcare Services Adoption ......................... 74
3.2.1 Organisational Barriers .................................................................................. 80
3.2.2 Technological Barriers ................................................................................... 81
3.2.3 Resource Barriers ........................................................................................... 82
3.2.4 Health Staff Motivation Barriers .................................................................... 82
3.2.5 Quality of Care Barriers ................................................................................. 83
3.2.6 Patient Satisfaction Barriers ........................................................................... 84
3.2.7 Patient Trustworthiness Barriers .................................................................... 85
Determinants Influencing Health Seekers’ Acceptance and Adoption of
Telemedicine Healthcare Services in Rural Bangladesh ........................................ 85
3.3.1 Theoretical Model and Hypotheses ................................................................ 88
3.3.2 Perceived Usefulness ..................................................................................... 93
3.3.3 Service Quality ............................................................................................... 93
3.3.4 Privacy and Data Security .............................................................................. 94
3.3.5 Perceived Ease of Use .................................................................................... 95
3.3.6 Self-Efficacy .................................................................................................. 95
3.3.7 Social Influence .............................................................................................. 97
3.3.8 Facilitating Conditions ................................................................................... 97
Antecedent Factors Influencing Health Seekers’ Expectations of
Telemedicine Healthcare Services Adoption in Rural Bangladesh ........................ 99
3.4.1 Theoretical Model and Hypotheses: Antecedent to Expectation ................... 99
3.4.2 Self-Efficacy ................................................................................................ 103
3.4.3 Past Experiences........................................................................................... 105
3.4.4 Knowledge ................................................................................................... 106
3.4.5 Telemedicine Experience ............................................................................. 107
3.4.6 Affect............................................................................................................ 109
3.4.7 Enjoyment .................................................................................................... 110
3.4.8 Prior Satisfaction .......................................................................................... 112
Chapter Summary ............................................................................................... 113
Chapter 4: Research Method and Design ................................................................ 114
Research Method and Design ............................................................................. 114
Research Instrument Development ..................................................................... 115
Sample and Data Collection ............................................................................... 118
Demographic Characteristics of Samples ........................................................... 119
Research Data Analysis Tools ............................................................................ 120
4.5.1 PLS-SEM: Measure Reliability and Validity ............................................... 121
4.5.2 Measurement Model Assessment ................................................................. 123
4.5.3 Structural Model Assessment ....................................................................... 124
4.5.4 Functionality of Bootstrapping in PLS-SEM Estimation............................. 125
Ethical Consideration .......................................................................................... 126
Chapter Summary ............................................................................................... 127
Chapter 5: Data Analysis and Results ...................................................................... 128

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

x

Sub-Question 1: Telemedicine Healthcare Service Adoption Barriers in
Rural Bangladesh .................................................................................................. 128
5.1.1 Measurement Models ................................................................................... 128
5.1.2 Structural Model........................................................................................... 132
Sub-Question 2: Health Seekers’ Acceptance and Adoption of Telemedicine
Health Services in Rural Bangladesh ................................................................... 136
5.2.1 Measurement Model..................................................................................... 136
5.2.2 Structural Model........................................................................................... 139
Sub-Question 3: Antecedents to Expectations of Telemedicine Health
Service Adoption in Rural Bangladesh ................................................................ 143
5.3.1 Measurement Model..................................................................................... 143
5.3.2 Structural Model........................................................................................... 146
Chapter Summary ............................................................................................... 148
Chapter 6: Discussion of Findings ............................................................................ 151
Telemedicine Adoption Barriers in Rural Bangladesh ....................................... 151
6.1.1 Summary of Findings ................................................................................... 151
6.1.2 Organisational Barriers ................................................................................ 151
6.1.3 Health Staff Motivation Barriers .................................................................. 152
6.1.4 Patient Satisfaction Barriers ......................................................................... 154
6.1.5 Patient Trustworthiness Barriers .................................................................. 155
6.1.6 Other Barriers ............................................................................................... 156
6.1.7 Implications .................................................................................................. 156
Health Seekers’ Acceptance and Adoption of Telemedicine Health Services
in Rural Bangladesh.............................................................................................. 157
6.2.1 Summary of Findings ................................................................................... 157
6.2.2 Perceived Usefulness ................................................................................... 158
6.2.3 Service Quality ............................................................................................. 159
6.2.4 Privacy and Data Security ............................................................................ 160
6.2.5 Social Influence ............................................................................................ 161
6.2.6 Implications .................................................................................................. 162
Antecedents of Expectations of Telemedicine Health Service Adoption in
Rural Bangladesh .................................................................................................. 163
6.3.1 Summary of Findings ................................................................................... 163
6.3.2 Self-Efficacy ................................................................................................ 164
6.3.3 Telemedicine Experience ............................................................................. 165
6.3.4 Enjoyment .................................................................................................... 166
6.3.5 Prior Satisfaction .......................................................................................... 167
6.3.6 Knowledge ................................................................................................... 169
6.3.7 Implications .................................................................................................. 169
6.3.8 Theoretical Implications............................................................................... 170
Contribution Mapping for Enhancing Research Impact ..................................... 171
6.4.1 Knowledge Dimension ................................................................................. 172
6.4.2 Stakeholders Dimension............................................................................... 174
6.4.3 Theory Dimension ........................................................................................ 174
6.4.4 Situational Dimension .................................................................................. 175
6.4.5 Model Dimension ......................................................................................... 176
6.4.6 Country Dimension ...................................................................................... 177
6.4.7 Data Collection Dimension .......................................................................... 178
Chapter Summary ............................................................................................... 181
Chapter 7: Conclusions: Recommendations, Limitations and Future Research
Directions ..................................................................................................................... 183

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

xi

Sub-Question 1: Barriers to Telemedicine Adoption ......................................... 183
Sub-Question 2: Telemedicine Acceptance and Adoption ................................. 186
Sub-Question 3: Antecedents to Expectations of Telemedicine Adoption ......... 188
Study Limitations and Future Research Directions ............................................ 189
Research Highlights ............................................................................................ 190
Conclusions ......................................................................................................... 192
Appendices .................................................................................................................. 195
Appendix A: Ethical Approval ................................................................................. 195
References.................................................................................................................... 197

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

xii

List of Figures
Figure 1. Barriers to telemedicine adoption. .................................................................. 59
Figure 2. Facilitators of telemedicine adoption. ............................................................. 62
Figure 3. Antecedents of adoption expectations of telemedicine. .................................. 64
Figure 4. Telemedicine, e-Health, telehealth, telecare and m-Health. ........................... 69
Figure 5. Conceptual model of barriers to telemedicine healthcare service adoption
in rural Bangladesh. ........................................................................................................ 79
Figure 6. Model of health seekers’ acceptance and adoption of telemedicine
healthcare service in rural Bangladesh. .......................................................................... 92
Figure 7. Model of antecedents to expectations of telemedicine healthcare service
adoption in rural Bangladesh ........................................................................................ 102
Figure 8. Final partial least squares structural equation modeling structural model
for telemedicine healthcare systems barriers. ............................................................... 135
Figure 9. Final partial least squares structural equation modeling structural model
for acceptance and adoption of telemedicine healthcare services. ............................... 141
Figure 10. Final partial least squares structural equation modeling structural model
for expectations of telemedicine health services adoption ........................................... 147
Figure 11. Research contribution map.......................................................................... 172

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

xiii

List of Tables
Table 1 Constructs (Adoption Barriers) and Sources .................................................... 76
Table 2 Constructs (Determinants of Telemedicine Adoption) and Sources ................. 90
Table 3 Constructs (Antecedents to Expectations of Telemedicine) and Sources ........ 102
Table 4 Demographic Characteristics of the Sample ................................................... 120
Table 5 Convergent Validity and Reliability Statistics of the Sample .......................... 130
Table 6 Discriminant Validity Coefficients .................................................................. 132
Table 7 Structural Estimation of t-values and p-values for the Structural Model ....... 134
Table 8 Convergent Validity and Reliability Statistics of the Sample .......................... 137
Table 9 Discriminant Validity Coefficients .................................................................. 139
Table 10 Structural Estimation of t-values and p-values for the Structural Model ..... 142
Table 11 Convergent Validity and Reliability Statistics of the Sample ........................ 144
Table 12 Discriminant Validity Coefficients ................................................................ 146
Table 13 Structural Estimation of t-values and p-values for the Structural Model ..... 147
Table 14 Research Contributions ................................................................................. 179

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings

xiv

List of Abbreviations
AVE

average variance extracted

BA

barriers to adoption

BI

behavioural intentions to use telemedicine

CB-SEM

covariance-based structural equation modeling

DGHS

Directorate General of Health Services

e-Health

electronic healthcare systems

FC

facilitating conditions

HIS

hospital information system

HIV

Human Immunodeficiency Virus

ICT

information and communication technology

LHSM

lack of health staff motivation

LHW

Lady Health Worker

LICT

lack of information and communication technology
infrastructure

LOE

lack of organisational effectiveness

LQC

lack of quality of care

LR

lack of resources allocations

LSAT

lack of patient satisfaction

LT

lack of trustworthiness

m-Health

mobile healthcare systems

MIS

management information system

MOHFW

Ministry of Health and Family Welfare

NGO

non-government organisation

NIP

National ICT Policy

Adopting Telemedicine in Bangladeshi Rural Public Hospital Settings
PDA

personal digital assistant

PDS

privacy and data security

PEU

perceived ease of use

PLS-SEM

partial least squares structural equation modeling

PR-SAT

prior satisfaction

PU

perceived usefulness

RFID

Radio Frequency Identification

SCT

social cognitive theory

SE

self-efficacy

SI

social influence

SMS

short message service

SQ

service quality

TAM

technology acceptance model

TE

telemedicine experience

UK

United Kingdom

US

United States

UTAUT

unified theory of acceptance and use of technology

WHO

World Health Organization

WiMAX

Worldwide Interoperability for Microwave Access

xv

Chapter 1: Introduction

1

Chapter 1: Introduction

Sustainability in healthcare provision has become a complex challenge in public
administration, generating considerable interest in adopting innovative healthcare
services facilitated by information and communication technology (ICT) (Celdrán, Pérez,
Clemente & Pérez, 2018). Recently, most countries have devoted extensive resources to
deploy economical, effective and sustainable (Brinkel, Krämer, Krumkamp, May &
Fobil, 2014) smart healthcare systems (Adame et al., 2018) to achieve their health goals.
The application of ICT in healthcare industries profoundly affect (De Rosis & Nuti, 2018)
and enhance service quality (SQ), improving accessibility and promoting optimal
healthcare delivery through electronic healthcare systems (e-Health) (Handayani,
Hidayanto & Budi, 2018; Yusif, Hafeez-Baig & Soar, 2017). In particular, integration of
ICT (Handayani et al., 2018) significantly contributes to the advancement of the
healthcare sector in emerging economies (Hoque, Bao & Sorwar, 2017). However, there
remain significant challenges (Bashshur et al., 2016) to the successful adoption of eHealth in emerging economies like Bangladesh (Hoque et al., 2017).
Under the banner of e-Health, ‘telemedicine’ refers to the use of computers,
cameras, speakers, high-speed internet and other ICT to administer and facilitate
healthcare delivery over distance as an alternative to face-to face interactions between
clinicians and patients (Yallah, 2014). Telemedicine is a rapidly growing technology that
enables timely healthcare delivery at a distance, increased efficiency and data quality,
reduction of bottlenecks, and provision of continuing education and adherence in the form
of health programs and plans (Doswell, Braxter, Dabbs, Nilsen & Klem, 2013; Joos et al.,
2016). Telemedicine is an emerging technology-based healthcare system and serves as a
means for generating value-added services for health providers and seekers (Evans,
2015). Telemedicine’s contemporary iterations include teleradiology (Evan, 2015; Van
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Dy, 2013), telehealth (Evans, 2015), teleimaging (Evans, 2015), teledermatology (Evans,
2015; Van Dyk, 2013), teleoperations (Evans, 2015), telerobotics (Evans, 2015),
telepsychiatry (Evans, 2015; Van Dyke, 2013), teleorthodontics (Evans, 2015),
teleorthopaedics (Evans, 2015) and telepharmacy (Van Dyk, 2013).
The modern telemedicine era began in 1968 when the United States (US)–based
Massachusetts General Hospital offered remote clinical support to travellers and airport
staff at Logan International Airport (Weinstein, Krupinski & Doarn, 2018). For unclear
reasons, it had disappeared by 1980 but resumed in 1990 due to the rapid growth of the
internet, telecommunication technologies (i.e., smartphones) and cost reduction of
technologies that reinforced telemedicine innovations (Weinstein et al., 2018). Similarly,
Aranda-Jan et al. (2014) found that reduction of ICT-related costs and enhanced network
coverage offered large-scale opportunities for e-Health, telemedicine and mobile
healthcare systems (m-Health) deployment in developing countries. In the case of
Bangladesh, however, Sorwar, Rahamn, Uddin and Hoque (2016) found that while some
telemedicine initiatives have been undertaken, none have succeeded. Lack of
telemedicine infrastructure, technical issues, implementation costs, poor ICT culture
among health providers and insufficient power supply were all offered as reasons for the
failure of telemedicine deployment in Bangladesh (Sorwar et al., 2016).
Telemedicine has been recognised as a potential and affordable health support
system facilitating remotely based health assistance to medically underprivileged rural
populations who have little or no access to health services. In the broadest sense,
telemedicine is the provision of remotely based (Lesher & Shah, 2018) healthcare
(medicine) over a distance (tele) (Van Dyk, 2013). Telemedicine provides health services
to rural populations, including more flexibility to attain specialised services at an
affordable cost (Jang-Jaccard, Nepal, Alem & Li, 2014; LeRouge & Garfield, 2013;
Sanders et al., 2012). The potential clinical value of telemedicine (Juárez et al., 2018) is
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to progress patient health, particularly for those with chronic diseases such as
cardiovascular, hyperglycaemia, hyperlipidaemia (Zhu, Liu, Che & Chen, 2018), diabetes
mellitus, hypertension and cancer (Rho, Choi & Lee, 2014). Telemedicine addresses the
health disparity between health seekers’ needs and health service availability (Lesher &
Shah, 2018), while the rapid development of telemedicine technology (i.e., cloud
technology) systems (Kim et al., 2018) fuels broad interest in telemedicine
implementation (Lesher & Shah, 2018).
The modern world is experiencing three critical challenges in healthcare
provision—an aging population, medical personnel shortages and increasingly high
expenditure on healthcare services (Chui et al., 2017). Due to a massive shortage of highly
qualified health professionals, there have been growing demands, especially in low- and
middle-income countries (Ahmed, Bloom et al., 2014), for telemedicine to facilitate safe
health access and better, affordable health assistance (Ahmed, Bloom et al., 2014).
Bangladesh has a severe shortage of health workers, with a shortfall of up to 800,000
reported (El Arifeen et al., 2013). Most qualified health professionals are concentrated in
urban areas (El Arifeen et al., 2013). Given the substantial shortage of healthcare
resources in remote and rural areas (Armaignac et al., 2018; Hoque & Sorwar, 2017),
telemedicine can be the best choice (Ferlie & Shortell, 2001) for providing convenient
healthcare to these communities, reducing travel time and cost (Jang-Jaccard et al., 2014)
and bringing health seekers and providers together electronically (Leaming, 2007).
Bangladesh’s healthcare system is highly pluralistic (Ahmed, Evans, Standing &
Mahmud, 2013; Vaughan, Karim & Buse, 2000), consisting of public, private and nongovernment organisation (NGO) (Lopez-Iturri et al., 2018) healthcare systems aided by
international donor agencies (Hamid, Ahsan, Begum & Asif, 2015; Talukder, 2011).
Many urban and rural communities depend on non-institutional health facilities served by
private health practitioners (Paul, 1983). Telemedicine’s adoption by Bangladesh’s
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healthcare industries would help to improve resource utilisation while minimising the
financial burden (Gibson et al., 2011). Telemedicine also holds substantial promise
(Mars, 2013; Noel et al., 2018) to connect rural communities to health services (Gibson
et al., 2011).
The Government of Bangladesh is aggressively introducing telemedicine to
ensure national success in healthcare intervention. In 1998, e-Health services were
initiated under the Ministry of Health and Family Welfare (MOHFW) to enhance public
healthcare systems (Hoque et al., 2017). Telemedicine was introduced in Bangladesh in
1999 by a charitable trust (Swifine Charitable) to link the Centre for the Rehabilitation of
the Paralysed in Dhaka, Bangladesh and the Royal Navy Hospital in Haslar, United
Kingdom (UK) (Nessa, Ameen, Ullah & Kwak, 2008). In 2001, the Bangladesh
Telemedicine Association was established, but, due to inadequate considerations,
telemedicine has remained beyond the reach of much of the disadvantaged population
(Nessa et al., 2008). In 2010, telemedicine was adopted in public hospitals under the
MOHFW in partial fulfilment of the 2021 Digital Bangladesh vision. There are 84 active
telemedicine centres in 57 of Bangladesh’s 488 Upazila (subdistrict) hospitals. The
integration of 27 specialised, district-level and medical college hospitals to provide
telemedicine support to existing rural telemedicine centres was considered a significant
shift in Bangladesh’s public healthcare sector. A central database system has been
established to store data from health facilities, including data from all public health
professionals (Ahmed et al., 2014).
A growing body of literature reveals that although there is high interest in
telemedicine (i.e., e-Health) worldwide, the implementation rate is comparatively low
(Davidson & Heslinga, 2006; Kim et al., 2018) due to organisational (Alaboudi et al.,
2016; Gagnon et al., 2012; Lo, Hoben, Norton, Teare & Estabrooks, 2018), infrastructural
(Holland, Hatcher & Meares, 2018; Mohr, Burns, Schueller, Clarke & Klinkman, 2013;
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Molfenter, Boyle, Holloway & Zwick, 2015), strategic (Broens et al., 2007; Gagnon et
al., 2012; Molfenter et al., 2015; Plaete et al., 2015), technological (De Bustos, Moulin &
Audebert, 2009; Holland et al., 2018; Van Dyk, 2014), financial (Khanapi, Ghani &
Mustafa Musa, 2015; Scott Kruse, Karem et al., 2018; Levine, Richardson, Granieri &
Reid, 2014), ethical (LeRouge & Garfield, 2013; Silva, Farrell, Shandra, Viswanathan &
Schwamm, 2012), legal (De Bustos et al., 2009; LeRouge & Garfield, 2013; Ray et al.,
2017), and human resources barriers (Scott Kruse, Karem et al., 2018; LeRouge &
Garfield, 2013; Mohammadzadeh, Safdari & Rahimi, 2013; Sanders et al., 2012).
A substantial body of research has reported other adoption barriers such as lack
of accessibility (Bashshur, Reardon & Shannon, 2000; Bullock, Vehe, Zhang & Correll,
2017; Granja, Janssen & Johansen, 2018; Scott Kruse, Atkins et al., 2018), systems
reliability (Cresswell & Sheikh, 2013; de la Torre Díez, Alonso, Hamrioui, LópezCoronado & Cruz, 2018; Lluch, 2011; Rawstorn et al., 2018; Renggli et al., 2018), patient
acceptability (Bashshur et al., 2016; Campbell et al., 2017; Gagnon et al., 2012; Légaré,
Ratté, Gravel & Graham, 2008; Renggli et al., 2018) and systems effectivity (Cresswell
& Sheikh, 2013; Granja et al., 2018; Renggli et al., 2018) consistently contribute to low
adoption. However, Noel et al. (2018) argued that the findings on telemedicine are
inconsistent due to the paucity of sufficient empirical studies.
Telemedicine services have been available in public hospitals in rural Bangladesh
since 2010 on a limited basis, and their adoption into clinical practices in rural hospitals
has been slow. Currently, telemedicine is experiencing a wide spectrum of issues
associated with barriers, health’ seekers acceptance and antecedents to expectations.
Causes related to these issues remain largely unanswered, further hampering its
successful adoption. Further, barriers, determinants of health seekers’ acceptance and
adoption (facilitators), and antecedents to health seekers’ expectations of telemedicine
adoption depend on the intended use and causes behind the use of the services (Evans,
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2015). This study examines issues related to the deployment of current telemedicine
projects to identify best practice related to telemedicine adoption in rural public hospital
settings in Bangladesh. In particular, it undertakes an in-depth evaluation of the issues
associated with barriers, determinants of health seekers’ acceptance (facilitators) and
antecedents to health seekers’ expectations of telemedicine adoption. This chapter
provides an overview of the research problem (Section 1.1), research purpose and
objectives (Section 1.2), research questions (Section 1.3), research motivation and
contribution (Section 1.4) and thesis structure (Section 1.5).

Research Problem
A substantial body of literature (Boonstra & Broekhuis, 2010; Broens et al., 2007;
Davidson & Heslinga, 2006; Lankton & Wilson, 2007b; Lesher & Shah, 2018; Noel et
al., 2018; Scott Kruse, Atkins et al., 2018; Venkatesh, 2000) has investigated a broad
spectrum of issues associated with ICT-enabled healthcare service (i.e., telemedicine)
adoption. However, telemedicine’s low adoption rate (Kim et al., 2018) means best
practices are not captured and replicated (Van Dyk, 2013). Research on why telemedicine
services fail (Van Dyk, 2013) or experience such low adoption (Christensen & Remler,
2009) found that 75% of projects successful in the pilot phase did not last beyond this
phase (Van Dyk, 2013), while Yallah (2014) reported that nearly 80% of telemedicine
technology adoption studies failed to provide specific reasons why adoption remained
low. Findings are inconsistent due to insufficient empirical evidence of telemedicine
adoption (Noel et al., 2018), particularly in sparsely populated rural communities (PrietoEgido, Simó-Reigadas & Martínez-Fernández, 2018). A lack of adequate telemedicine
reference models compounds these issues and contributes to the lack of guidelines for
optimisation of telemedicine (Van Dyk, 2013) and its sustainability.
Telemedicine holds much promise (Evans, 2015; Noel et al., 2018), but its
potential remains unrealised (Bashshur et al., 2016). Lack of awareness among
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stakeholders, privacy and confidentiality concerns, defensive medical practices and fears
(Parimbelli et al., 2018) are considered prominent adoption barriers. Further, familiarity
and uncertainty about required skills, lack of knowledge and difficulties in handling
applications (Koivunen & Saranto, 2018) form complex barriers to broader adoption in
clinical practices (Parimbelli et al., 2018) in Bangladesh, giving impetus to the present
research. Scott Kruse, Atkins et al. (2018) examined the organisational barriers to
adoption (BA) and found that cost, reimbursement, legal liability, privacy, data security,
effectiveness, efficiency, workflow, outdated equipment, rural setting, profit status,
organisation size, training capacity and lack of implementation were factors that
consistently contributed to slow adoption. Karsh (2004) claimed that successful adoption
of telemedicine requires an understanding of the consequences for social, environmental
and human factors in the use of new technologies.
Another study indicated that successful e-Health (i.e., telemedicine) adoption
requires an understanding of the effects of social and human factors related to adoption
attitudes (particularly, perceived usefulness [PU] and perceived ease of use [PEU])
(Hoque et al., 2017) which, subsequently, correlate to actual use (Campbell et al., 2017).
A large body of literature exists on the acceptance and adoption of technologies in
behavioural healthcare organisations (Davis, 1989; Hossain, Yokota, Sultana & Ahmed,
2018; Venkatesh, 2000; Venkatesh, Morris, Davis & Davis, 2003; Zhu et al., 2018).
Understanding people’s acceptance or rejection of technology and its adoption appears to
be one of the biggest challenges in information systems research (Davis, Bagozzi &
Warshaw, 1989; Leung, Guo & Pan, 2018). Fishbein and Ajzen (1975) found that social
and personal cognition (Lin & Chang, 2018) have a strong influence on individuals’
acceptance or rejection of a particular technology (Yallah, 2014). Handayani et al. (2018)
found that telemedicine acceptance demonstrated the willingness of key adopter groups,
thus, resistance of any of these groups could delay overall adoption rate. Campbell et al.
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(2017) found that little attention has been given to users’ technology acceptability in
limited resource settings, and Zhu et al. (2018) highlighted that technology acceptance
and adoption in healthcare is under-researched.
Handayani et al. (2018) suggested that understanding the sources of users’
motivation and resistance towards new systems usage is critically important. For
example, patients’ discomfort about health service provision through telemedicine
strongly influences their intended behaviour and may hinder adoption (Zhu et al., 2018).
A patient’s behaviour can play a critical role in the acceptance or rejection of telemedicine
(Evans, 2015). Telemedicine is an ICT-supported healthcare innovation (Hu, Chau,
Sheng & Tam, 1999) and, thus, has the potential to facilitate understanding of
determinants that influence patients’ acceptance and adoption within a behavioural
context. However, prior research (Hu et al., 1999) has claimed that early telemedicine
initiatives failed to meet users’ expectations. Exploring the determinates of patients’
acceptance and adoption of telemedicine requires employing a specialised intentionbased model for the healthcare context. The technology acceptance model (TAM) is an
intention-based model that has been used as the theoretical basis for explaining and
predicting users’ technology acceptance and adoption in the healthcare context (Hu et al.,
1999). Compared to other models, TAM was found to be a better predictor of adoption
variance, with advantages in model parsimony, strong theoretical basis and substantial
empirical support (Hu et al., 1999).
Expectations significantly contribute to the process of decision-making in a
variety of consumption settings, although no general theory of expectation formation
exists (Oliver & Winer, 1987). Health seekers’ expectations of remote e-Health provision
(i.e., telemedicine) remains a relatively unexplored area of research (Zeithaml, Berry &
Parasuraman, 1993). Antecedents to health seekers’ expectations of telemedicine
adoption comprise patients’ SQ perception, organisational commitment and satisfaction
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(Kelley & Davis, 1994). There is currently limited understanding of the antecedents of
health seekers’ expectations on telemedicine adoption in emerging economies like
Bangladesh. Social cognitive theory (SCT) is a social learning theory developed by
Bandura in 1986 (Hidayanto, Purwandari, Yuliansyah & Kosandi, 2017). It is a wellestablished theory of human behaviour (Bandura, 1986; Compeau, Higgins & Huff, 1999;
Compeau & Higgins, 1995; Rana & Dwivedi, 2015) and has been previously applied in
information systems research (Lin & Chang, 2018). It has not yet been applied to
telemedicine adoption expectations research in developing countries.
Recent surveys of the literature (Hoque & Bao, 2015; Hoque, Mazmum & Bao,
2014; Hoque & Sorwar, 2017; Hossain et al., 2018) on e-Health adoption in urban areas
of developing countries from patients’ perspective found no comprehensive studies on
telemedicine adoption, and no correlations have been identified between providerreported barriers and telemedicine adoption. The literature has not identified the
determinants that influence health seekers’ acceptance and expectations of telemedicine
adoption from the rural patients’ perspective in public hospital settings in Bangladesh or
emerging economies in general. Telemedicine adoption in such areas remained
comparatively low. Further, little to no research has been conducted on patients’
perspective of telemedicine projects initiated by the current Government of Bangladesh.
The following issues were identified as requiring further research:
•

reasons for the slow adoption of telemedicine in rural public hospital settings
in Bangladesh from patients’ perspectives

•

telemedicine reference models to optimise telemedicine for sparsely populated
rural communities in Bangladesh

•

determinates that influence health seekers’ acceptance and adoption of
telemedicine from rural patients’ perspectives in public hospital settings in
Bangladesh
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antecedent factors that influence health seekers’ expectations and adoption of
telemedicine from rural patients’ perspectives in Bangladesh.

Research Purpose and Objectives
This research aims to investigate the barriers, facilitators (i.e., determinants of
patients’ acceptance and adoption) and antecedents to expectations of telemedicine
adoption in rural Bangladesh. These can be used to explain and assess telemedicine,
elaborate on the causative factors of existing telemedicine project adoption and
recommend policy guidelines for optimisation of healthcare in Bangladesh and similar
emerging economies. The following objectives were set to fulfil the research purpose:
Objective 1: Investigate the potential barriers that impede adoption of
telemedicine in centres hosted by rural public hospitals in Bangladesh.
Objective 2: Investigate the determinants that influence health seekers’
acceptance and adoption of telemedicine in centres hosted by rural public
hospitals in Bangladesh by utilising an extended TAM.
Objective 3: Identify the potential antecedent factors that influence health
seekers’ expectations of the adoption of telemedicine in centres hosted by rural
public hospitals in Bangladesh guided by SCT.

Research Questions
This study seeks to answer the following question to fulfil its research objectives:
What are the circumstances that influence the adoption of telemedicine in rural
Bangladesh? The broadness of the research question necessitates exploration of three
separate issues of telemedicine adoption—barriers, facilitators and antecedents—leading
to the following research sub-questions:
1. What potential barriers impede adoption of telemedicine in rural Bangladesh?
2. What determinants (facilitators) influence health seekers’ acceptance and
adoption of telemedicine in rural Bangladesh?
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3. What antecedents (factors) influence health seekers’ expectations regarding
the adoption of telemedicine in rural Bangladesh?

Research Motivations and Contribution
Telemedicine is a potential method of providing better, flexible, primary
healthcare support to rural and unprivileged people in developing countries. Despite the
high expectations and interest in telemedicine (i.e., e-Health) worldwide, the overall
implementation rate is comparatively low because of various challenges (Boonstra &
Broekhuis, 2010; Davidson & Heslinga, 2006). These challenges are associated with
organisational, infrastructural, strategic, technological, financial, ethical, legal and human
resource barriers (LeRouge & Garfield, 2013; Stanberry, 2000). The primary objective of
telemedicine is to improve healthcare services to geographically disadvantaged and
medically underserved populations by providing high-quality care at a reduced cost
(Ackerman, Filart, Burgess, Lee & Poropatich, 2010; LeRouge & Garfield, 2013).
Evidence suggests that telemedicine offers greater convenience to rural populations in
obtaining specialised services via telecommunication technologies at an affordable cost
(Jang-Jaccard et al., 2014; LeRouge & Garfield, 2013; Sanders et al., 2012). However,
nationwide escalations of pilot projects have consistently failed (Chib, van Velthoven &
Car, 2015).
Bangladesh has well-established, strong health infrastructures (Fatima & Imran,
2017) consisting of public, private and NGO healthcare systems aided by international
donor agencies (Hamid et al., 2015; Talukder, 2011). A significant number of urban and
rural communities are mainly dependent on non-institutional health facilities served by
private health practitioners (Paul, 1983). To achieve better managed and coordinated
healthcare systems in Bangladesh, there is a pressing need to integrate ICT into the
healthcare industry (Gibson et al., 2011).
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Globally, ICT is extensively used in various branches of medical industries
(Sezgin & Yıldırım, 2014). Yusif et al. (2017) indicated that ICT could be used in
healthcare industries to improve quality of care, enhance accessibility and promote
healthcare delivery. To attain its national health goals, the Government of Bangladesh
advanced an aggressive plan to integrate ICT into healthcare systems. The literature notes
that ICT-based healthcare systems were introduced in Bangladesh in mid-1999 (Nessa et
al., 2008), including telemedicine services and pregnancy advice support through short
message service (SMS) (Hoque et al., 2017). Several studies outlined that ICT-based
healthcare systems (i.e., telemedicine) have the potential (Mars, 2013) to achieve
Bangladesh’s political health agenda (Nissen & Lindhardt, 2017) to connect rural
communities to health services (Gibson et al., 2011). In light of this, the present study
makes four primary contributions to the literature.
The first contribution is to investigate and identify potential barriers that impede
the adoption of telemedicine in centres hosted by rural public hospitals in Bangladesh
(which provide health assistance to the medically disadvantaged rural population). This
fills a considerable knowledge gap in the literature, as no comprehensive studies have
examined factors related to the low rate of telemedicine adoption in Bangladesh’s rural
public hospitals. Further, there is little research investigating causes from patients’
perspectives. This investigation contributes significantly to the literature, particularly in
the context of developing nations, and provides practical guidelines for expediting
telemedicine adoption in rural settings in emerging countries. The empirical findings shed
light on the causative factors of existing telemedicine project adoption and allow
recommendation of (and may institutionalise) policy guidelines for successful adoption
of telemedicine services in rural settings including the improvement of healthcare
industries in both Bangladesh and similar emerging economies.
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The second contribution is identifying factors (determinants) that influence health
seekers’ acceptance and adoption of telemedicine in centres hosted by rural public
hospitals in Bangladesh by employing an extended TAM. Acceptance of telemedicine
refers to the facilitators of adoption. To date, the literature has mostly focused on e-Health
and m-Health adoption issues in Bangladesh. The literature has not identified the
determinants that influence adoption and acceptance of telemedicine services in public
hospital settings in rural Bangladesh from rural patients’ perspectives. Moreover, there
has been little reported investigation into telemedicine projects initiated under the present
Government of Bangladesh—a considerable gap in the literature. Addressing health
seekers’ acceptance and adoption of telemedicine could advance a pragmatic
understanding of how to sustain telemedicine in rural Bangladesh’s public hospitals.
No comprehensive studies have applied an extended TAM to examine the factors
(determinants) influencing health seekers’ acceptance and adoption of telemedicine in
rural public hospitals setting in Bangladesh—the present study is the first study to do so.
Some published studies on e-Health and m-Health adoption have applied either a TAM,
unified theory of acceptance and use of technology (UTAUT) or extended UTAUT. The
theoretical gaps in the TAM encouraged the development of the extended TAM for this
research to better understand health seekers’ telemedicine acceptance and adoption in
rural public hospital settings in Bangladesh. The proposed model is a significant
contribution to the literature which contains little research in the context of developing
nations. Further, the empirical findings provide practical guidelines for enhancing and
expediting telemedicine implementation in rural settings in emerging economies.
The third contribution is the application of an extended TAM to predict,
understand and explain health seekers’ behavioural intention to use telemedicine (BI) in
Bangladeshi rural hospital settings. This model is considered appropriate for
policymakers, stakeholders, implementers and principal health providers to better
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understand the factors influencing health seekers’ acceptance and adoption of
telemedicine. Via this model, determinants that influence health seekers’ BI in the context
of rural areas in a developing country are explored and noted. Generally, rural and urban
patients’ intentions to adopt telemedicine services are disparate due to differences in their
social, cultural and facilitating circumstances. Thus, this study significantly contributes
to the understanding of telemedicine adoption practices in general in rural settings in
emerging economies.
The fourth contribution brings to light the antecedent factors that influence health
seekers expectations of adoption of telemedicine in centres hosted by rural public
hospitals in Bangladesh, guided by SCT (Bandura, 1977, 1986). SCT models have been
quite successful in providing comprehensive and coherent views of the antecedents (e.g.,
self-efficacy [SE], past experiences and affect) of expectations of e-services in areas such
as banking, brokerage services, knowledge services and application service providers
(Lankton & Wilson, 2007b). The sources or antecedents of customer expectations of
telemedicine in general are relatively unexplored (Zeithaml et al., 1993), and little to no
research has examined these in developing countries. The present study is one of the first
studies guided by SCT to investigate the antecedent factors that influence health seekers’
expectations of telemedicine adoption in centres hosted by rural public hospitals in
Bangladesh. The insights gained from this investigation fill a considerable gap in the
literature and the proposed research model is a significant contribution to the literature.
Further, the empirical findings provide practical guidelines for enhancing and expediting
telemedicine implementation in rural settings in emerging countries.
The study’s findings support policy recommendations for the development of
successful healthcare industries in Bangladesh and similar emerging economies. The
findings could help build telemedicine into an institutionalised health infrastructure for
providing better-quality care with greater flexibility through modernised, specialised
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healthcare support for medically underprivileged rural communities in Bangladesh. The
findings provide government, policymakers, implementers and stakeholders with a clear
picture of the causative factors of telemedicine project adoption success and failure.
Overall, this study makes a significant contribution to the understanding of telemedicine
adoption practices in rural areas of emerging economies. It also contributes to the
empirical literature through its data gathering and analysis.

Thesis Structure
Chapter 1 has outlined the general background, research problem, purpose and
objectives, research question, motivations and contribution of this research. Chapter 2
presents the issues and policies of telemedicine in Bangladesh. Chapter 3 undertakes a
comprehensive literature review as a precursor to generating the research hypotheses.
Chapter 4 presents the research framework and methodology, nature of the data and
methods of analysis. Chapter 5 presents the data analysis, results and findings. Chapter 6
undertakes a comprehensive discussion the findings, their implications and contribution
to the body of knowledge. Chapter 7 concludes the thesis with specific policy
interventions and recommendations, research highlights, current research limitations and
directions for future research.
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Chapter 2: Issues and Policies of Telemedicine Healthcare
Services in Bangladesh

The adoption and implementation of telemedicine has faced a broad spectrum of
issues since the 1990s, viewed as telemedicine dilemmas or paradoxes (Bashshur, 1997).
Currently, telemedicine faces four major sets of critical issues—technological dilemmas,
evaluation paradoxes, contextual hazards and professional maturation (Bashshur, 1997).
Although telemedicine was introduced over two decades ago, it has not been adopted
widely due to the lack of overall interoperability and implementation standards (Bos,
2006; Scott Kruse, Atkins et al., 2018). Another critical issue is that the classic
telemedicine model, which concentrates solely on physicians and patients, is less
applicable to today’s complex multidisciplinary care model (Bos, 2006). Despite
substantial investment in telemedicine and e-Health services, adoption in routine
practices is very slow (Bos, 2006; Kim et al., 2018). The most salient/critical issues
underlying the gap between telemedicine promises and implementation realities are
outlined in this chapter.
The evolution of ICT played a key role in the development of all ICT health
domains including telemedicine (Bashshur et al., 2011). Rapid development in digital
technologies and advancements in internet speed and capacity appears to have promoted
high patient satisfaction with telemedicine (Waller & Stotler, 2018). Some research has
found that telemedicine has the potential (Mars, 2013) to achieve better health outcomes
in Bangladesh (Nissen & Lindhardt, 2017) by connecting rural communities to health
services (Gibson et al., 2011). The growing demand for healthcare services and the
anticipated health workforce shortage in rural Bangladesh provides ideal conditions for
the implementation of telemedicine services (Leaming, 2007). Globally, ICT is
extensively used in various branches of medical industries (Sezgin & Yıldırım, 2014). To
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achieve better managed and coordinated healthcare systems in Bangladesh, including
telemedicine (which by its very nature heavily relies on ICT), there is a pressing need to
investigate the policies and regulations associated with its healthcare industries (Gibson
et al., 2011). Without a commitment to the issues, policies and strategies presented here,
the potential of telemedicine may not be achieved.

Telemedicine, E-Health, and M-Health: Comparison Between
Bangladesh and Other Emerging Economies
‘Telemedicine’ is an umbrella term that incorporates any sort of medical activity
concerning an element of distance (Wootton, 2001) (see Section 3.1). Studies suggest that
telemedicine has the potential to improve health access, enhance quality of service,
increase clinicians’ and patients’ satisfaction, and reduce health-related travelling costs
(Parikh, Mowrey, Gallimore, Harrell & Burke, 2017; Schooley, Horan, Lee & West,
2010; Zhang, Luo, Nie & Zhang, 2017).
2.1.1 Telemedicine, E-Health and M-Health Initiatives in Sub-Saharan
African Countries
The concept of e-Health can assume different characterisations from country to
country (Moghaddasi, Asadi, Hosseini & Ebnehoseini, 2012). For example, the adoption
of high-quality e-Health and m-Health care systems might not be a high priority in lowincome countries, particularly those in sub-Saharan Africa, when the basic needs of
citizens, such as clean drinking water, sanitation, food, shelter, healthcare support and
education, are difficult to fulfil (Aker & Mbiti, 2010; Moghaddasi et al., 2012). However,
in low-income countries, e-Health and m-Health could provide optimal solutions for
health-related issues challenged by insufficient finance, poorly designed health
information systems, inadequate resources and medical staff with limited training,
specifically in countries with a growing number of mobile phone network systems
(Aranda-Jan, Mohutsiwa-Dibe & Loukanova, 2014).
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Studies demonstrate that a large number of sub-Saharan African countries are
using mobile technologies, particularly mobile phones, in healthcare (m-Health) services
(e.g., Human Immunodeficiency Virus [HIV] treatment programs) (Benjamin, 2010;
Mullan & Frehywot, 2007). Research indicates that in African countries such as Kenya
and Malawi, mobile phones have been widely used to send SMS reminders to HIVpositive patients about their treatment schedule, including information about their current
health status (Aker & Mbiti, 2010). Another study showed that project ‘Masiluka’ in
South Africa sent a million text messages every day in local languages to encourage
citizens to be examined and treated for HIV (Kahn, Yang & Kahn, 2010). Benjamin
(2010) found that SMS messages could significantly advance the prevention of motherto-child transmission of HIV in African countries. Aker and Mbiti (2010) noted that
mobile phones have been used to a large degree to monitor measles outbreaks in Zambia;
to support treatment by health professionals in Mozambique; and sending for healthrelated messages in Benin, Malawi and Uganda. In the Congo, parents can call a hotline
to find out the health status of their children (Aker & Mbiti, 2010). However, Källander
et al. (2013) argued that there is still insufficient infrastructure for e-Health and m-Health
applications and services in low-income countries, especially in sub-Saharan Africa. The
most common use of m-Health services in low-income African countries is one-way SMS
messages and phone reminders to encourage follow-up appointments, healthy behaviours
and information gathering (Källander et al., 2013). Poor economic conditions seem to be
one of the major barriers to adopting the appropriate infrastructure for e-Health and mHealth systems in low-income countries. One study showed that in Angola, the population
does not have access to online health information systems because the government has
not declared any national e-Health policy for deploying e-Health services (Moghaddasi
et al., 2012).
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Mupela, Mustarde and Jones (2011) investigated the applicability of ‘The Virtual
Doctor Project’ (i.e., telemedicine) to provide primary health access to rural communities
in an eastern province of Zambia. Their research indicated that as of 2011, the number of
medical personnel in Zambia remained insufficient—in a country with a population of 12
million people there were only around 1,200 registered medical practitioners available
(Mupela et al., 2011). Studies showed that many sub-Saharan African countries suffer
greatly from malaria, pneumonia, tuberculosis, influenza, diarrhoea, HIV, respiratory
tract infections, maternity complications, snake bites, child malnutrition and anaemia, all
of which often lead to death (Brinkel et al., 2014; Källander et al., 2013; Mupela et al.,
2011). Crisp and Chen (2014) showed that sub-Saharan African countries are facing a
severe crisis in that they have the lowest density of health workforces and the highest
disease burden.
The major obstacles to attaining medical treatment are a shortage of skilled
medical staff, insufficient medical resources and long travel distances to local clinics or
regional hospitals (Mupela et al., 2011). Telemedicine clinics such as ‘The Virtual Doctor
Project’ in Zambia achieved significant improvements, providing free doctor-supported
primary healthcare services to rural, remote, underserved and hard-to-reach areas
(Mupela et al., 2011). There is worldwide opinion that mobile phone–oriented m-Health
services could bring significant advancements in disease surveillance systems in subSaharan African countries where the mobile phone network is growing at an
unprecedented rate (Brinkel et al., 2014). This supports Aker and Mbiti’s (2010)
suggestion that careful assessment of m-Health projects is needed to understand their
impact on health outcomes.
The shortage of health professionals is considered a severe global health-related
crisis, especially in developing countries (Miseda, Were, Murianki, Mutuku & Mutwiwa,
2017). For example, Crisp and Chen (2014) found that 57 low-income countries have
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inadequate numbers of health professionals to meet the minimum requirements of healthrelated services. Abimbola et al. (2015) found huge shortages of health staff at primary
healthcare facilities in rural areas of Nigeria, where 50% of the population (about 170
million) live. Only 19% of medical practitioners and 31% of nurses work at the primary
healthcare level (Abimbola et al., 2015). Health practitioners and trained nurses in rural
areas in Nigeria want to move to urban areas or work at a secondary or tertiary care level
(Abimbola et al., 2015). Mupela et al. (2011) found that in Zambia, more than 50% of
skilled medical staff left the country seeking better opportunities. Connell, Zurn, Stilwell,
Awases and Braichet (2007) claimed that sub-Saharan African countries failed to invest
sufficiently in healthcare industries and professional health education.
Connell et al. (2007) found that inadequate investment in the healthcare sector,
insufficient health education, rising death toll from HIV and international migration
issues are significant factors contributing to the ongoing health staff crisis in sub-Saharan
African countries. Research indicates that Botswana and Namibia do not have any
medical schools funded by either public or private sources (Crisp & Chen, 2014). Around
11,000 African medical practitioners are registered to practice in the UK, with those from
South Africa and Nigeria representing more than 85% of sub-Saharan foreign-trained
practitioners in the UK (Connell et al., 2007). The significant overseas migration rate of
highly skilled African health professionals has further weakened the fragile health
infrastructure of low-income, sub-Saharan African countries (Connell et al., 2007).
Telemedicine health services can potentially contribute to healthcare services,
particularly in low-income countries where there is a shortage of medical professionals
(Mayoka, Rwashana, Mbarika & Isabalija, 2012).
A substantial number of e-Health, telemedicine and m-Health initiatives have
been taken up in African countries. Oladosu, Emuoyinbofarhe, Ojo and Adigun (2009)
designed a wireless-based mobile e-Health framework for rural and remote areas in
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African countries. Chetty (2005) developed a telemedicine framework for rural
communities in South Africa. Luk, Ho and Aoki (2008) designed a teleconsultation
framework for low-income African countries. Research indicates that the use of ‘walkietalkie’ communication systems in health services has significantly reduced maternal
deaths in Mali, Uganda, Malawi, Sierra Leone and Ghana (Huq et al., 2012).
The overall health services of low-income countries face enormous challenges,
particularly in disease surveillance and infectious disease outbreak investigations
(Brinkel et al., 2014). The high costs of logistics support and financial and infrastructural
provisions for disease monitoring remain the most challenging factors for those countries
(Brinkel et al., 2014). Consistent with prior studies, it is anticipated that the proper
utilisation of ICT in health systems (i.e., telemedicine, e-Health and m-Health) could
contribute to positive changes across the entire health sector in low-income countries.
2.1.2 Telemedicine, E-Health and M-Health Initiatives in India
The Indian healthcare system is highly complex (Travasso, 2015). Healthcare
providers in India offer health support to around 1.24 billion people, 68% of whom live
in rural areas (Travasso, 2015; Patnaik & Patnaik, 2015). The physician-to-population
ratio in India is around 1:2,000 in urban areas and 1:25,000 in rural areas (Patnaik &
Patnaik, 2015). Mishra (2008) noted that 75% of highly skilled doctors practice in urban
areas, 23% in semi-urban areas and only 2% in rural areas. Patnaik and Patnaik (2015)
noted that many young doctors are reluctant to work in rural and remote areas because of
ill-equipped health centres in poorly accessible locations with minimal health facilities.
Venkatesh, Sykes and Venkatraman (2014) reported that, due to a significant rate of
illiteracy and lack of mobility, mortality rates from disease are much higher in remote
rural areas than in urban metropolitan areas.
The Government of India has developed an integrated health information system
that includes m-Health and telemedicine (Travasso, 2015) for rural communities. Patnaik

Chapter 2: Issues and Policies of Telemedicine in Bangladesh

22

and Patnaik (2015) showed that telemedicine projects can potentially deliver effective
and efficient healthcare delivery for rural and underserved populations in India. Lahiri
(2013) reported that telemedicine in India includes 382 hospitals which cover the whole
country, with 360 rural/district hospitals/health service providers and 16 mobile
telemedicine services linked with 60 super-specialty hospitals. More than 300,000 healthrelated issues have been resolved through telemedicine services (Lahiri, 2013). Aggarwal
(2012) found mobile phone consultations to be preferable and viable for rural and remote
communities in India for various treatments such as those for skin, respiratory, mental
and sexual problems. The Apollo Private Hospital in India has developed telemedicine
and teleradiology networks to provide healthcare support to other countries such as
Bangladesh, Sri Lanka, Nepal, Bhutan, Burma and Kazakhstan (Lahiri, 2013).
Chaudhari and Karule (2014) proposed a Worldwide Interoperability for
Microwave Access (WiMAX) (a wireless digital communication system with a range of
50 km), connectivity-based ‘High-Tech Cycle Rickshaw Mode’ health system that can
provide better healthcare support at an affordable cost to the rural underserved population
in India. This consists of a laptop, printer, digital camera, video recorder and other
peripheral devices on a rickshaw set up with primary medical equipment (Chaudhari &
Karule, 2014). The apparatus is chargeable using solar energy or powered using a
standard battery due to the insufficient power supply in rural areas (Chaudhari & Karule,
2014).
2.1.3 Telemedicine, E-Health and M-Health Initiatives in Pakistan
Pakistan is experiencing a significant disparity in healthcare services among urban
and rural communities (Keyani, Mumtaz, Mushtaq & Hussain, 2009). The sixth most
densely populated country in the world, with 185 million people (Nishtar et al., 2010;
Ullah, Khan, Sultana & Kwak, 2009), Pakistan faces various challenges including
poverty, high population growth, human security issues (Nishtar et al., 2010) and
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insufficient government budget allocations to the health sector (Keyani et al., 2009).
Qureshi, Kundi, Qureshi, Akhtar and Hussain (2015) noted that Pakistan is trying to find
innovative solutions to enhance its healthcare services across all areas of the country.
The literature shows that Pakistan, like many developing countries, has suffered
from a shortage of highly skilled medical professionals and medical facilities (Keyani et
al., 2009). In 2007, the World Health Organization (WHO) reported that the health
professional-to-patient ratio was 1:1,351 for doctors, 1:20,000 for dentists, 1:3,225 for
nurses, 1:6,666 for midwives and 1:20,000 for pharmacists (Ullah et al., 2009).
Approximately 64% of the population lives in rural areas (Nishtar et al., 2010; Ullah et
al., 2009), while only 22% of skilled physicians work in rural underserved communities
(Ullah et al., 2009). Keyani et al. (2009) noted that in rural and hard-to-reach areas of the
country, Lady Health Workers (LHWs) are the primary source of healthcare provision.
The LHW program is a major community health service in Pakistan, covering most
remote rural areas and also selected suburban populations, with a workforce of 100,000
(Sabih et al., 2010). Skilled LHWs use mobile phones to provide primary healthcare
support to rural and underserved communities (Keyani et al., 2009).
Due to the poor infrastructure of rural health services, skilled health professionals
tend to leave rural healthcare centres within one to two years and move to metropolitancentric secondary and tertiary healthcare centres (Ullah et al., 2009). Keyani et al. (2009)
showed that rural communities are dependent on LHWs for health-related support. The
WHO reports that 70% of the population never get the chance to see a professional
medical practitioner, relying instead on LHWs. Shaikh and Hatcher (2004) argued that
poverty, illiteracy, affordability and poorly designed health infrastructure are the major
barriers to adopting an effective and efficient electronic healthcare system in Pakistan.
Sawal, Khan, Qayum and Pervaiz (2015) noted that a mobile health network had
been developed in some provinces in Pakistan such as Punjab, Sindh and Gilgit Baltistan.
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Ullah et al. (2009) showed that Pakistan is beginning to adopt telemedicine systems to
provide better and affordable healthcare services to its rural, remote and underserved
populations. ICT-enabled healthcare facilities have the potential to decrease the physical
distance and communication barriers between health professionals and health consumers
in Pakistan (Sawal et al., 2015). Brian and Ben-Zeev (2014) reported that health
professionals and health consumers would both benefit from using the same ICT-enabled
health program. Keyani et al. (2009) proposed a telehealth care model for rural
populations in Pakistan that includes voice, short text messages, multimedia messages,
GPRS/Edge and VSAT to provide prompt primary healthcare support.
Ullah et al. (2009) proposed a telemedicine network model that connects rural
hospitals to large hospitals in urban areas, viable for rural underserved populations,
particularly for preventive care and disease treatment in Pakistan. Similarly, Kareem and
Bajwa (2011) introduced an expert system-based virtual telemedicine model for remote
areas in Pakistan. This virtual telemedicine model offered a virtual doctor at the remote
healthcare centre to provide an instant response to health consumers (Kareem & Bajwa,
2011). Wootton, Jebamani and Dow (2005) stated that this innovative form of electronic
healthcare facility offers doctors in remote areas the ability to consult with specialists
without leaving their physical location. Ullah et al. (2009) listed several telemedicine
projects initiated in Pakistan (TelMEDPAK, PAKSAT-HealthNET and SUPERCO) for
providing effective and efficient modern primary healthcare facilities for rural and
underserved communities. Kareem and Bajwa (2011) also suggested that, in the presence
of inadequate financial resources, telemedicine could be a cost-effective medical solution
for rural underserved communities in Pakistan.
2.1.4 Telemedicine, E-Health and M-Health Initiatives in Sri Lanka
Sri Lanka, which covers 62,000 km2 and has 20.4 million inhabitants
(Haththotuwa, Senanayake, Senarath & Attygalle, 2012), has suffered from various
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health-related crises that could threaten the lives of millions of people, especially in rural
communities (Amararachchi, 2009). Although the Government of Sri Lanka has
promoted ICT as a priority sector, there is a relatively low level of ICT use, particularly
in healthcare services (Marasinghe, 2010). Poorly designed healthcare infrastructure,
insufficient health-related facilities (Edirippulige et al., 2007) and a severe shortage of
health practitioners in rural and remote areas in Sri Lanka have directly influenced the
provision of high-quality healthcare delivery to rural health consumers (Amararachchi,
Perera & Pulasinghe, 2013).
Edirippulige et al. (2007) and Amararachchi et al. (2013) reported that 77% of the
population living in rural and remote areas is served by only 20% of skilled medical
professionals. Access to health-related facilities, particularly in rural and remote areas, is
inadequate. Amararachchi et al. (2013) found that 80% of the primary healthcare centres
located in urban city-centric areas serve only 30% of the population. Another report
disclosed that 75% of skilled physicians practice in urban healthcare centres, 23% in
semi-urban-centric centres, and only 2% in rural and remote centres (Amararachchi et al.,
2013; Amararachchi, 2009).
Sudhahar et al. (2010) noted that the population in rural and remote areas has
minimal access to highly specialised medical consultancies. Rural healthcare seekers
must wait in long queues to gain specialised health-related consultations. Sudhahar et al.
(2010) found that due to insufficient health facilities in rural and remote areas, healthcare
seekers must travel long distances to consult with specialist physicians in an urban
healthcare centre. This long travel entails additional cost, time and inconvenience for all
categories of patients, especially those who require specialised treatment (Sudhahar et al.,
2010). Research indicates that ICT-enabled healthcare systems could be viable, cost
effective and optimal for healthcare providers and health consumers, especially in rural
Sri Lanka.
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Amararachchi (2009) found that telemedicine could be the best option for
providing healthcare delivery to geographically distant and dispersed populations in Sri
Lanka. Perera (2009) argued that ICT-enabled healthcare services are only in their infancy
in Sri Lanka; however, mobile communication capability is increasing. Reports showed
that 55% of the population had access to a mobile phone network at the end of 2008
(Perera, 2009). Camacho, LoPresti, Appelboom, Dumont and Taylor (2014) claimed that
m-Health tools are viable in low- and middle-income countries where mobile devices
have the additional advantages of extended battery life, simple interface, voice functions,
connectivity and affordability.
Siriwardena, Hewage and Dissanayake (2013) focused on a telemedicine system
that

could

efficiently

facilitate

proper

medical

support,

using

available

telecommunication tools and techniques, for rural and remote underserved populations in
Sri Lanka. The national professional medical association (Sri Lanka Medical Association)
proposed a solution (DocCall) in the form of a telemedicine service that connects people
from all corners of the country with highly skilled health professionals, 24 hours a day,
seven days a week, for primary medical advice and consultation (Siriwardena et al.,
2013). Sudhahar et al. (2010) proposed an e-clinic system that could connect rural and
remote patients with specialised doctors in urban hospitals for gaining proper medical
treatment through a web-based Electronic Medical Record (Sezgin & Yıldırım) system
and a videoconferencing component. Chapman and Arunatileka (2010) found that e-care
is an effective health solution for monitoring postoperative patients with chronic illnesses
such as diabetes, cardiovascular diseases and orthopaedic states.
2.1.5 Summary of Telemedicine, E-Health and M-Health in Emerging
Economies
Some studies noted the successful implementation of an e-clinic in India, where
nearly 60 remotely located healthcare centres have linked with 20 super-specialty city
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hospitals through satellite communication systems (Sudhahar et al., 2010). Likewise, an
e-clinic system in Tsilitwa, Africa enables connection with a specialist medical consultant
through a uni-directional video link (Sudhahar et al., 2010). Similarly, a hospital in
Honiara, Solomon Islands is connected to a hospital in Switzerland through a web-based
system for telepathology consultations, where physicians in Honiara send health cases
and receive health reports by e-mail from a specialised consultant (Sudhahar et al., 2010).
Vatsalan et al. (2010) found that two hospitals implemented a mobile health system (ecare clinic) in Sri Lanka as a pilot project.
The primary objective of telemedicine is to assist rural health consumers in
reducing health costs, travel costs, travel difficulties and unnecessary travelling (Vatsalan
et al., 2010). Chapman and Arunatileka (2010) proposed a telemedicine solution
(ViduSuwa telemedicine system) to ensure access to comprehensive, efficient, highquality, equitable, cost-effective and sustainable healthcare delivery for rural Sri Lanka.
Real-time communication between a specialised physician and a health consumer
minimises any delays in medical treatment (Sudhahar et al., 2010). Henriquez-Camacho,
Losa, Miranda and Cheyne (2014) noted that there is growing interest in the potential use
of m-Health systems in rural and underserved populations in developing countries
because mobile technologies significantly reduce health-related costs and enable realtime communication.

ICT Plans and Policies in Bangladesh
2.2.1 National ICT Policy Initiatives
ICT is becoming a key driver of economic and human development (Alfaro Cortés
& Alfaro Navarro, 2011; Ullah, 2017), socioeconomic growth of a nation (Alderete,
2017) and globalisation (Kirkman, Cornelius, Sachs & Schwab, 2002). ICT significantly
influences people’s lives, shaping their perceptions, values and ideas towards society,
politics and economic development (M. Hasan, 2012). Alderete (2017) further asserted
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that ICT serves a medium for disseminating information, knowledge and critical values.
ICT can contribute significantly to the improvement of the socioeconomic development
of a country, such as through education and healthcare services (Alderete, 2017; Gaskins,
2013; Rahman, 2007). ICT-enabled healthcare services such as electronic medical records
(Sezgin & Yıldırım) and computerised provider order entry systems promise reduction of
waste, gains in communication, enhancements in quality, new functionality,
accountability and transparency through automated performance measurements
(Amarasingham, Plantinga, Diener-West, Gaskin & Powe, 2009). The following
highlights critical ICT policy initiatives with a focus on their contribution to telemedicine
systems in Bangladesh.
Bangladesh began to adopt ICT four decades ago, and progress in the last decade
has been significant (Chowdhury & Jahan, 2014). The government has declared ICT as a
prime sector to fulfil the 2021 Digital Bangladesh vision (Ashraf et al., 2011). ICT has
enabled many areas in Bangladesh to accomplish tasks faster, more accurately, more
flexibly, more efficiently and with greater access (Chowdhury & Jahan, 2014). ICT has
the potential to assists in providing greater access to information and knowledge sharing,
building social capital for citizens in social development processes (Bailey, 2009; Swar
& Khan, 2014). ICT plays an essential role in developing Bangladesh through the internet,
e-mail, telephones, fibre optic networks and satellite communication systems (M. Hasan,
2012). ICT is becoming an attractive and popular constituent of all aspects of
socioeconomic development activities in Bangladesh in that it assists in resolving social
problems and increases the rate of economic growth (M. Hasan, 2012; Ullah, 2013).
Bangladesh won the ‘ICT for Sustainable Development Award’ in 2015 and ‘ICT for
Development Award’ in 2016 for the innovative use of ICT in the country’s development
process (Bjorn & Chowdhury, 2017).
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The Bangladeshi Government has recently undertaken extensive initiatives to
adopt ICT policies and strategies in developing industries (M. Hasan, 2012). The ICT
sector is considered the priority sector (Hasan, 2014). In the early 1990s, the ICT sector
was government controlled and underfunded. There was no opportunity for private
investment (M. Hasan, 2012). Later, deregulation of the telecommunications industry and
liberalisation of markets brought significant changes to the ICT section and market. The
government approved licenses for private operators to offer a variety of ICT support for
the whole country (M. Hasan, 2012).
Bangladesh adopted its first National ICT Policy (NIP) in October 2002 to build
a technology-oriented and knowledge-based society (Hasan, 2014). That policy was
revised and replaced by the NIP 2009, with significant changes in the methodological
framework (Bhuiyan, 2010) including an action plan item with policies and strategies
(Bhuiyan, 2010; Bhuiyan, 2011). The vision behind NIP 2009 is to ‘expand and diversify
the use of ICTs; to establish a transparent, responsive and accountable government;
develop skilled human resources; enhance social equity; ensure cost-effective delivery of
citizen-services through public-private partnership; and support the national goal of
becoming a middle -income country within ten years and join the ranks of the developed
countries of the world within thirty years’ (M. Hasan, 2012, p. 13).
NIP 2009 also reflected the government’s vision to implement a digital society by
2021 (Bhuiyan, 2010). The 2021 Digital Bangladesh is a political vision of the
government that encompasses a promise to design and develop a modern and resourceful
Bangladesh by 2021 through effective use of ICT tools and techniques (M. Hasan, 2012).
This vision underlies the successful implementation of NIP 2009. The realisation of this
vision depended on 103 policy directives in 16 policy sectors, covering every aspect of
developments such as human resources development, ICT infrastructure development,
ICT research and development, e-commerce, e-governance, e-Health, agriculture,
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transportation, and the judiciary (Hasan, 2014). NIP 2009 includes a set of rules and
comprehensive guidance for providing information access to every citizen; internet
facilities up to the subdistrict level; and appropriate budget allocation for facilitating
institutional arrangements for ICT policy updating, standardising, implementation and
monitoring (Hasan, 2014). It has 10 objectives, 56 strategic plans and 306 action items
(M. Hasan, 2012). Social equity, integrity, transparency, production, education and
training, research and development, job creation, strengthening of economic activity,
healthcare support, universal access and disaster recovery management are the manifold
development goals for ICT (M. Hasan, 2012). A comprehensive ICT Action Plan, the
Roadmap for ICT Development, and the Poverty Reduction Strategic Paper, was devised
to achieve these goals (M. Hasan, 2012).
NIP 2009 set general guidelines that ensure the use of ICT in all possible functions
of all departments in the Secretariat (high government offices), for example, file
management, archiving of records, e-mails, websites, videoconferencing, security and
confidentiality, an electronic file tracking system for file management, and an electronic
mail tracking system (Hasan, 2014). All employees are explicitly instructed to make
comments and necessary changes to notes, drafts of communications, internal decisions,
and reports electronically through the network (internet) (Hasan, 2014). It is highly
recommended that supervision of departments ensure the use of ICT tools and techniques,
emphasising department-based action plans for established office systems throughout the
country (Hasan, 2014).
The government planned to ensure the implementation of ICT tools and
techniques within the public administration in the most remote areas in the country
(Hasan, 2014). A recent report (Bjorn & Chowdhury, 2017) asserted that the more than
5,000 local digital centres consolidated approximately 100 services (e.g., birth
certificates, passports, mobile banking and bill payments for utilities). The MOHFW has
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undertaken various initiatives to provide e-Health services such as mobile health,
telemedicine, electronic patient record systems and medical diagnosis under the
supervision of the Directorate General of Health Services (DGHS) (Hasan, 2016; Hoque
et al., 2014). These initiatives are still in their initial stages and have not achieved their
potential because of technical, infrastructural and political obstacles (Hasan, 2014). NIP
2009 is experiencing limited success, mainly because it lacks appropriate implementation
models—one of the chief reasons for a gap between policy design and implementation
(Baqir, Palvia & Nemati, 2009; Hasan, 2016).
Siddiquee (2012) investigated NIP 2009 and found four underlying themes:
forming strong human resources development; connecting all citizens in meaningful
ways; providing services to the doorstep of the population; and ensuring the private sector
becomes more productive, reliable and competitive through the use of ICT. The Ministry
of Science and ICT is responsible for the development of infrastructure and human
resources for the successful adoption of NIP 2009, including formulating effective ICT
policies and overseeing implementation of such plans (Siddiquee, 2012). The policy has
been amended over the years, for example, according to requirements stipulated in the
Right to Information Act 2009, National Broadband Policy 2009, Bangladesh
Telecommunication

(Amendment)

Act

2010,

International

Long-Distance

Telecommunication Services Policy 2010, and Bangladesh Hi-Tech Park Authority Act
2010 (Hasan, 2014; Siddiquee, 2012).
In general, the NIP 2009 seemed comprehensive, unambiguous, effective, salient
and positive regarding its objectives and the mission and vision remained clear. However,
it was too ambitious in attempting to achieve its goals within the stipulated timeframe
(Hasan, 2003). The reasons for its failure are attributed to its ambitious goals,
inappropriate strategic planning and inadequate implementation capacity (M. Hasan,
2012). Lack of ownership and coordination were also identified (M. Hasan, 2012).
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Research indicates that neglecting the implementation process for ICT policies and
strategies is a common cause for their failure.
The absence of actors or implementing agencies in the policy document also
played a major role in the NIP 2009’s failure (Hasan, 2003). The experience implies that
appropriate strategic policies and action planning are crucial to attaining the desired
outcomes (M. Hasan, 2012). It is widely recognised that ICT policies alone cannot ensure
desired goals—the development process needs proper action plans (M. Hasan, 2012).
Appropriate ICT infrastructure is necessary for the progression of the health sector
and delivery of its services, because it supports audio/videoconferencing, electronic
record keeping, timely health and social care delivery, and patient data exchange for
analysis and research purposes without the constraints of time and distance. The next
section explores the contribution of ICT infrastructure to the implementation of e-Health
systems in Bangladesh.
2.2.2 ICT Infrastructure in Bangladesh
2.2.2.1 Bangladesh Computer Council
The Bangladesh Computer Council is a statutory body under the Ministry of ICT
established in 1990 (Barkatullah, 2008). Its main objectives are to provide the necessary
support for all ICT-related services, formulate ICT strategy and policy, create standard
national ICT tools for government organisations and develop skilled human resources in
the ICT sector in Bangladesh (Hasan, 2014; Hussain, 2011). The Council has amended
its infrastructural development policy over the years, based on situation demands (Khan,
2004). The organisation established a National Data Centre for hosting all government
websites, e-mail service and web applications which successfully provides ICT-related
support and services to the government and public sectors (Khan, 2004).
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2.2.2.2 Bangladesh Telecommunication Regulatory Commission
The Bangladesh Telecommunication Regulatory Commission was established on
31

January

2002

as

an

independent

commission

under

the

Bangladesh

Telecommunication Act 2001 to ensure management, security and quality control of
telecommunication systems in Bangladesh (Hasan, 2014; Hussain, 2011). The primary
objective of the Commission was to expedite affordable telecommunication services and
implement new technologies (Hasan, 2014; Hussain, 2011). In February 2014, the
government merged the Ministry of Posts and Telecommunications with the Ministry of
ICT, forming the Ministry of Posts, Telecommunication and Information Technology
(Hasan, 2014).
2.2.2.3 E-Government Cell
An e-government cell was established in late 2006 in Bangladesh, responsible for
initiating, coordinating and monitoring all ICT-related services across government
agencies (Hasan, 2014). ‘E-government’ refers to government use of ICT such as wide
area networks, the internet and mobile computing with the aim and ability to transform
relationships with citizens, businesses and other arms of government (Hasan, 2014). The
main objectives of e-government are to establish a transparent, responsive and
accountable government (Hasan, 2014) to increase revenue, enhance transparency, reduce
corruption and empower citizens to participate in political processes that directly
influence their lives (Hasan, 2014). Moreover, e-government facilitates an effective,
speedy and transparent process for disseminating information to the public, private actors
and other agencies, thus enhancing government administrative performance (Hasan,
2014).
2.2.2.4 Telecommunication Networks and Internet
The telecommunication sector in Bangladesh has experienced massive
development in the last few years (Hussain, 2011). Bangladesh has already adopted
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ADSL+2 Broadband, WiMAX, 3G (Hasan, 2014) and 4G technology (Islam, 2019). All
cell phone operators in Bangladesh offer 3G internet technology, three offer WiMaxbased internet and 58 internet service providers provide broadband services (Hasan,
2014). The Bangladesh Telecommunication Regulatory Commission awarded 4G
licences to several mobile telecommunications operators, such as Banglalink,
Grameenphone, Robi and Teletalk, in 2018 (Islam, 2019). Major telecommunication
infrastructure in Bangladesh includes a telecommunication satellite and Earth station,
international maritime satellite communication, VSAT, internet and data network,
international switching centres, optical fibre network and a submarine cable (Rahman &
Sloan, 2015). Haque, Chowdhury, Ahsan and Rahman (2014) noted that the four major
private operators, GrameenPhone, Banglalink, Robi and Airtel, paid US$525 million to
secure their licences. Of the 25% of the population that uses the internet, 96% use the
mobile internet (Hasan, 2014).
A recent study (Ullah, 2017) noted that Bangladesh is the world’s ninth largest
telecom market with 128.769 million mobile phone users and 61.702 million internet
users. The arrival of 3G was the most significant shift in ICT infrastructure in Bangladesh
and considered one of the top agendas to fulfil the 2021 Digital Bangladesh vision
(Rahman & Sloan, 2015).
2.2.2.5 Software and ICT-Enabled Services
Software and ICT-enabled service industries are proliferating in Bangladesh
(Ahmed, Ameen, Uddin & Khan, 2016; Hasan, 2014). These industries, estimated to be
worth around US$400 million, employ approximately 70,000 ICT-related professionals
(Hasan, 2014). A news article noted Bangladesh’s software export earnings were around
US$33.5 million in 2009–2010 (‘Bangladesh earns 33.5 mln USD by exporting software’,
2010). Chadwick (2014) showed that this sector expanded by about 56% in 2013 and
earned US$100 million in export revenue. Research indicates that more than 800
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registered and unregistered software and ICT-enabled service companies are working for
both national and international markets (Hasan, 2014). Bangladesh exports ICT-enabled
services and software products to 60 countries including Australia, Japan, Malaysia,
Singapore, United Arab Emirates, Saudi Arabia and South Africa (Hasan, 2014).
2.2.2.6 ICT Education and Training
The government has emphasised the implementation of ICT in the education
sector to enhance the quality of education systems and to ensure an effective teaching and
learning environment in Bangladesh (Khan, Hossain, Hasan & Clement, 2012). Over 100
universities and 1,400 colleges offer ICT programs in their curriculums, from graduate
and postgraduate degrees to diploma and certification courses (Hasan, 2014). Moreover,
the government has declared all ICT-related courses to be compulsory at the primary,
secondary and higher secondary levels, providing students with the opportunity to
become familiar with ICT-related issues (M. Hasan, 2012; Hasan, 2014). However, many
educational institutions are still far from implementing ICT tools and techniques in
teaching and learning situations (Khan et al., 2012).
2.2.2.7 Electronic Service (e-Service)
E-service refers to services that disseminate information, perform work and
achieve tasks, or that complete transactions partially or entirely through any electronic
means (Rowley, 2006). The government has undertaken comprehensive initiatives in
computerisation and infrastructural design in both public and private organisations to
promote e-services (Hasan, 2014). Bhuiyan (2010) noted that the government has been
campaigning to amplify the use of e-services in different sectors such as agriculture,
health, education, disaster management, national security, transportation, utility services,
taxation, tourism and public procurement.
Bangladesh has already introduced some public e-services in various sectors such
as transportation (e-ticketing), utility bills (e-payments), health (e-Health and m-Health)
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and banking (e-Banking) (Hasan, 2014; Ullah, 2017). Recent evidence (Bjorn &
Chowdhury, 2017) showed that more than 5,000 local ‘digital centres’ provide
approximately 100 services (e.g., online birth certificates, passports, mobile banking,
assisted rural e-commerce and bill payments for utilities).
However, it is believed that insufficient infrastructural development and lack of a
legal framework for e-services provision limits their effectiveness (Hakim, 2016).
Bhuiyan (2010) argued that many people still use the traditional way of paying utility
bills, standing in long queues for hours on end. Likewise, many financial institutions
including banks still endorse traditional payment methods (Bhuiyan, 2010). Nevertheless,
Chowdhury (2013) noted that ICT-supported services make a substantive contribution to
society including the facilities of Health Link 789 (24/7 health answer services),
RehabHousing.com (property), TenderBazar.com (buyer and supplier information),
Union Parishad Help Line (a large government call centre for local government offices),
WasaLink (water supply) and EMIS (education).
The e-commerce and e-business market in Bangladesh has developed rapidly in
recent years due to significant customer interest (Rahman & Sloan, 2015). Consumer
willingness to use online services, the strategic government initiative of the 2021 Digital
Bangladesh, local and foreign investment and the growth of the ICT sector (Rahman &
Sloan, 2015) are fuelling the rapid growth of e-business and e-commerce in Bangladesh.
2.2.2.8 Mobile Communication Infrastructure
Ullah (2017) emphasised that Bangladesh is the world’s ninth largest telecom
market with 128.769 million mobile phone users and 61.702 million internet users. The
use of mobile phones has become ubiquitous in present-day Bangladesh (Quddusi, 2015).
The mobile phone is now the most common item across every section of society (Quddusi,
2015). A recent report by GSMA Intelligence (2014) dubbed the growth of mobile access
in Bangladesh ‘well ahead of time’ (Rahman & Sloan, 2015). Although 98% of mobile
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connections were 2G and only 8% of subscribers were using smartphones at the time of
the report, mobile data usage accounted for 20% of the total internet usage (Rahman &
Sloan, 2015). This scenario is a clear indication of consumer intention to use internet
services. The 3G network, introduced in late 2013, is expected to overtake the 2G in terms
of usage numbers by 2020 (Rahman & Sloan, 2015).
2.2.2.9 ICT Frameworks in Health Services
The application of ICT in healthcare industries enhances SQ, improves
accessibility and promotes healthcare delivery (Yusif et al., 2017). Hoque et al. (2017)
noted that ICT-supported healthcare services (i.e., e-Health) significantly contribute to
the advancement of the healthcare sector in developing countries like Bangladesh. The
use of ICT has grown across various health applications in developing countries (Bloom,
Berdou, Standing, Guo & Labrique, 2017; Castro et al., 2014; Chang, 2015). ICT
significantly impacts healthcare systems in three ways: 1) it improves delivery of
healthcare through better access and faster diagnosis with telemedicine and
teleradiological support, disease surveillance and decision-support systems that have
better access to and retrieval of bio-medical literature; 2) it enhances functioning of the
healthcare system through improved logistic support for healthcare via billing, ordering
systems and better management; and 3) it improves communication about health with
better information flow between patients and care providers regarding patients’
information and offers opportunities for better interactive communication and health
research (Lahiri, 2013).
Makhmali et al. (2011) divided ICT infrastructure related to e-Health into two
categories, hardware and software systems. Hardware systems are used to develop ICT
infrastructure related to e-Health systems for connectivity to remote areas (e.g., landlines,
mobiles, computers, installing antennas or satellites, and developing communication
cables or light fibre to achieve wideband and high-speed internet connections) (Makhmali
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et al., 2011). Software systems are dedicated to using web portals (e-paths or networks)
and websites (e-Health information services). E-Health covers a large number of healthrelated applications such as management information systems (MISs) for public and
private hospitals and clinics, national health monitoring systems, computer-aided
evidence-based primary care, healthcare insurance schemes, patient smart card issuing,
online appointment systems and diagnoses systems (Makhmali et al., 2011).
The Government of Bangladesh has undertaken initiatives to develop strong ICT
infrastructure in the health sector, from metropolitan cities to the subdistrict (Upazila)
level, including rural areas (DGHS, 2015). All health centres at the subdistrict level have
been equipped with computers, peripheral devices and internet connections (DGHS,
2015). In 2013, the government provided laptops and handheld devices for community
clinic and field workers such as health inspectors and health assistants (Avento & Sultana,
2013). Other initiatives have been undertaken, for example, in e-Health environments
such as hospital automation, health services via mobile phone, telemedicine services,
complaints/suggestions through SMS, pregnancy care advice through SMS, an online
population health registry, scheduled management software, and geographic information
systems in health service (DGHS, 2016).
Agarwal, Sands and Schneider (2010) indicated that e-Health and m-Health
systems are more authentic, safer, more affordable and more accessible. Hoque et al.
(2014) showed that Bangladesh is currently in the process of implementing an ICT
framework for e-Health and m-Health systems. Internet facilities are available at every
district and subdistrict level, including the most rural areas of the country (Chowdhury,
Kabir, Ashrafuzzaman & Kwak, 2009). However, the primary challenge lies in the
integration of e-Health into the current health system—the nature of the services that need
to be provided, socioeconomic viability of the initiatives, and the staffing issues all need
to be addressed. Hasan (2014) noted that the adoption of e-Health and m-Health systems
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in developed countries had increased significantly in recent years. However, many
developing countries are eager to adopt such innovative forms of healthcare systems
(Blaya, Fraser & Holt, 2010), and Bangladesh is not an exception.
2.2.2.10 Network Readiness Index
The Network Readiness Index measures the degree to which a country is
positioned to use its ICT infrastructure for international competitiveness (Gaskins, 2013).
The index and its components not only provide a model for evaluating a country’s relative
development and use of ICT, but allows for a better understanding of a nation’s strengths
and weaknesses concerning ICT (Dutta & Mia, 2009). Bilbao-Osorio, Dutta and Lanvin
(2013) found that ICT’s associated benefits have progressively moved towards and
materialised into tangible assets for strengthening the digital ecosystem. Rahman,
Abdullah, Haroon and Tooheen (2013) reported that most developing countries use ICT
for enhancing their socioeconomic development. Rahman and Zahir (2014) found
Bangladesh is slowly moving up in world ICT rankings, rising from 130th out of 148
countries in 2009, to 113th in 2012, and to 119th in 2014.

Telemedicine, E-Health and M-Health Initiatives in Bangladesh
Bangladesh’s e-Health service was initiated in 1998 under the MOHFW to
enhance the country’s public healthcare systems (Hoque et al., 2017). Telemedicine was
established in Bangladesh in 1999 and the Bangladesh Telemedicine Association was
established in 2001. Telemedicine was adopted in public hospitals in 2010 under the
Ministry of Health and Family Affairs as part of the fulfilment of the 2021 Digital
Bangladesh vision, but due to insufficient attention telemedicine has remained beyond
the reach of most of the disadvantaged population (Nessa et al., 2008).
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2.3.1 Challenges and Obstacles to Telemedicine, E-Health and M-Health
Initiatives in Bangladesh
The Bangladeshi Government has given high priority to the integration of
telemedicine into its public healthcare systems. To date, there are 84 active telemedicine
centres in 57 of Bangladesh’s 488 Upazila (subdistrict) hospitals. A total of 27
specialised, district-level and medical college hospitals provide telemedicine support to
existing rural telemedicine centres. Despite considerable improvement in the public
healthcare sector, its performance is weak and there remain insufficient physical, human,
logistical and infrastructural resources (Ahmed et al., 2013). Hakim (2016) reported that
lack of funds, lack of telemedicine awareness, poor ICT infrastructure, lack of skilled
workforce and lack of telemedicine policy are significant telemedicine adoption barriers
in public hospitals settings in Bangladesh. A recent study stated that most users are
reluctant to use ICT-based healthcare services in Bangladesh because of their negative
perception of its efficacy and effectiveness (Hoque et al., 2017). Hakim (2016) suggested
that the government should embrace major initiatives to resolve all challenges associated
with telemedicine adoption.
Bangladesh has inadequate health facilities, especially in rural and remote areas
where around 70% of its population live (Darkwa, Newman, Kawkab & Chowdhury,
2015). Sultana, Islam and Ullah (2015) found that Bangladesh’s doctor-to-patient ratio is
1:4,719, remarkably low. Similarly, Darkwa et al. (2015) reported that the rural doctorto-patient ratio is 1:15,000. Chaudhury and Hammer (2004) found that 40% of physicians
are absent at rural healthcare centres. The nursing population is also considerably low
(Darkwa et al., 2015). These health workforce shortages could well account for the high
vacancy rates in rural healthcare service facilities (Darkwa et al., 2015).
Holland et al. (2018) noted that rural communities often have limited access to
affordable healthcare services. Hakim (2016) asserted that affordable healthcare is a
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formidable challenge for the country because of its high population density and poor
healthcare infrastructure. Ahmed et al. (2018) claimed that 15.6% of households
drastically suffer because of health expenditure, forcing them to fall into poverty. ICTsupported healthcare services, under the rubric of telemedicine, can be a workable
solution to provide better, flexible, primary healthcare support to rural and unprivileged
people in a developing country like Bangladesh. Although there is high interest in
telemedicine worldwide, the implementation rate is comparatively low (Davidson &
Heslinga, 2006) due to organisational, infrastructural, strategic, technological, financial,
ethical, legal and human resources barriers (LeRouge & Garfield, 2013).
A major challenge in seeking to integrate e-Health and m-Health into the current
system in Bangladesh is addressing issues related to implementation such as the scope of
the services that need to be provided, financial viability and staffing requirements
(Ahmed, Lucas et al., 2014). According to Long, Xu, Bekedam and Tang (2013),
problems related to the affordability of health services are particularly pronounced for the
low-income sector which lacks adequate income to purchase primary healthcare. A
substantial body of literature (Gill, 2009; Houser & Johnson, 2008; Kemper, Uren &
Clark, 2006; Lewis, Synowiec, Lagomarsino & Schweitzer, 2012; Shields et al., 2007)
has identified some of the significant barriers to e-Health implementation in hospital
settings such as lack of capital, ICT knowledge, medical staff, necessary ICT, employee
training, patient privacy and doubts over return on investment. Edirippulige et al. (2007)
found that an inadequate health budget, poorly designed health infrastructure, insufficient
health-related facilities, unaffordability and shortage of medical practitioners are standard
features of the healthcare sectors in many developing countries. Significant barriers to the
adoption of e-Health systems in Bangladesh include inadequate doctor–patient
relationships, insufficient access to public services, incomplete health coverage, a poor
state of patient data storage, a time-consuming health information system, lack of medical
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professionalism and lack of a public health monitoring system and feedback mechanism
(Sheraz et al., 2013).
Qureshi et al. (2013) found that the failure rate of e-Health projects in developing
countries is higher than in developed countries due to the lack of ICT professionals and
their knowledge about e-Health systems. Ahmed, Bloom et al. (2014) argued that the lack
of a widely accepted operational framework designed for e-Health or m-Health in
Bangladesh results in difficulties in assessing comparative health gains (e.g., the
percentage of people with access to e-Health/m-Health services or attributable change in
national health indicators), including the lack of a working collaboration between the
Ministry of Health and Ministry of ICT, creating more challenges to successful adoption.
Popova and Asrafi (2015) found that a lack of appropriate ICT policies and poor
infrastructure appeared to be significant challenges for implementing e-Health in
Bangladesh. Hoque et al. (2015) noted that a lack of clear policies and regulations in mHealth systems prevented substantial use of ICT in healthcare systems. Molla et al. (2017)
reported that medical and healthcare expenditure had risen considerably over the last few
years and is growing faster than household income. Basher and Roy (2011) suggested that
the successful deployment of ICT-supported healthcare services requires very high
bandwidth capabilities, storage and processing capacities, a high level of security,
uninterrupted power supply, a robust telecommunication infrastructure and sufficient
investment.
Ahmed, Bloom et al. (2014) noted that 99% of the Bangladeshi population have
mobile network access, 92% of the geographical area is covered by mobile phone
networks and 97% of households have at least one mobile phone. The significant growth
of mobile networks and massive shortage of healthcare services (both public and private)
has led to a growing demand for e-Health, telemedicine and m-Health systems to improve
access to safe, effective, efficient and affordable healthcare services, especially in rural
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areas (Ahmed, Bloom et al., 2014). Chatterjee, Chakraborty, Sarker, Sarker and Lau
(2009) noted that mobile technologies provide significant benefits to healthcare
industries, such as connectivity, flexibility and interactivity. Almunawar, Anshari and
Younis (2015) found that ICT-supported healthcare services offer patients a greater role
in the decision-making processes related to their health issues.
Miller, Rhee, Gettman and Spitz (2018) showed that telemedicine could be
implemented through a multitude of modalities such as videoconferencing software,
mobile based applications, and wearable devices and monitors to enhance access to
healthcare facilities and satisfy both providers and care seekers. Telemedicine offers both
surgical and non-surgical health practices such as video visits, online services, electronic
consults and tele-rounding (Miller, Rhee, Gettman & Spitz, 2018). Further, telemedicine
plays a vital role in advancing patients’ self-care management of chronic illness and
reducing the rate of hospital stays and emergency room visits (Chang, 2015; Schweitzer
& Synowiec, 2012). Almunawar, Anshari and Younis (2015) reiterated that in the
innovative environment enabled by telemedicine, patients could enjoy online healthcare
support such as making appointments, monitoring their health records and having
consultations through mobile devices (e.g., smartphones, tablets, personal digital
assistants [PDAs] and other handheld devices).Therefore, adequate ICT infrastructure
and its integration with health services is a prerequisite for attaining a substantive level
of telemedicine effectiveness and efficiency in healthcare interventions. However,
various challenges related to economic, organisational, human resources and
technological (Lee, Ramayah & Zakaria, 2012) factors need to be addressed to ensure
telemedicine is sustainable.
Some e-Health initiatives implemented in Bangladesh have focused on mobile
phones due to their wide coverage and use in rural and remote communities (Ahmed,
Lucas et al., 2014). Some studies indicate that Bangladesh is improving gradually in
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implementing an e-Health infrastructure in public, private and NGO health centres.
Health service through mobile phones, complaints and pregnancy care advice through
SMS, an online population health registry, geographic information systems in health
service and bulk SMSs are the most common practices in government-operated hospitals
in Bangladesh (Hoque et al., 2014). The MOHFW has jointly initiated a project with the
World Bank to automate over 300 public hospitals (Hoque et al., 2014).
However, high establishment costs are cited as an insurmountable obstacle for the
adoption and implementation of ICT-supported healthcare services in Bangladesh.
Agarwal, Gao, DesRoches and Jha (2010) addressed four major factors that influence eHealth adoption in developing countries: finance, functionality, users and the
environment. Poverty, illiteracy and lack of infrastructural and prerequisite technology
development are also significant barriers to the adoption and implementation of e-Health
in Bangladesh (Sheraz, Inayatullah & Shah, 2013). Ahmed et al. (2013) identified a
critical shortage of skilled health workers, with doctors and nurses clustered
disproportionately in urban areas. Overcrowded, under-staffed and insufficiently
equipped health facilities fail to meet the medical needs of rural and remote communities,
and high out-of-pocket expenses and informal payments for health services and medicines
impoverish millions of households (Ahmed et al., 2013).
Some studies report that up to 26 initiatives, either pilot or full-scale programs,
directly or indirectly association with e-Health and/or m-Health have been implemented
in Bangladesh. A number of NGOs including BRACK, the SAJIDA Foundation and DNet
have developed an interest in e-Health and m-Health (Ahmed, Lucas et al., 2014). Ahmed,
Lucas et al. (2014) reported that four types of e-Health and m-Health initiatives have been
undertaken: public (DGHS MIS and Directorate General of Family Planning MIS);
private for-profit (Medenova Telemedicine, eClinic24 by TRCL, AMCARE by TRCL,
JBFH Telemedicine, Friendship by mPower and MHSBC by mPower); private non-profit
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(mCare by JHSPH, mTIKKA by JHSPH, and SAJIDA Mobile Telemedicine); and NGO
(CRP Telemedicine, BRAC m-Health, MIS by RHSTEP and infoLADY by DNet). In
2006, GrameenPhone established mobile phone–based healthcare services to support
patients (Health Line 789) (Ahmed, Lucas et al., 2014). Hoque and Bao (2015) noted that
in the private sector, e-Health and m-Health initiatives are quite significant because there
are many for-profit and non-profit private healthcare organisations, NGOs, international
donor agencies and telecommunication firms actively involved in e-Health and m-Health
projects. For example, MAMA is a worldwide alliance working with government
agencies, private organisations and NGOs to enhance maternal and child health in
Bangladesh through mobile ICT (Hoque & Bao, 2015). Hoque and Bao (2015) further
noted that the m-Health service ‘Aponjon’, funded by USAID under the patronage of
MAMA, is providing m-Health information services to new mothers in 17 districts in
Bangladesh.
2.3.2 Telemedicine, E-Health and M-Health Initiatives in Private and Public
Hospitals in Bangladesh
Bangladeshi healthcare has shown impressive improvements in human survival
alongside lagged health indicators (Chowdhury et al., 2013). Exceptional health outcomes
were attained due to the public health infrastructure and the country’s pluralistic
healthcare systems characterised by equitable and extensive outreach to the population
(Chowdhury et al., 2013). As a developing nation, Bangladesh is trying to enhance the
efficiency and effectiveness of healthcare support through the implementation of
telemedicine, e-Health and m-Health systems in public and private hospitals (Popova &
Asrafi, 2015).
Private healthcare providers in low- and middle-income countries are sometimes
considered more effective, efficient and responsive to health seekers’ needs and more
sustainable than public healthcare providers (Basu, Andrews, Kishore, Panjabi &
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Stuckler, 2012). In Bangladesh, private healthcare providers are comparatively more
advanced than public healthcare sectors as they have already implemented strong ICT
infrastructure in their daily work processes (e.g., smart Radio Frequency Identification
[RFID] technology to enable tracking of real-time data for patients, staff and hospital
assets) (Popova & Asrafi, 2015). E-health and m-Health services in the private sector are
impressive because various telecommunication firms, NGOs and other private
organisations are constantly playing critical roles in their development. The literature
reveals that the private healthcare sector is the dominant healthcare provider in
Bangladesh. These private healthcare institutions are providing a high quality of care and
meeting the needs of their stakeholders (Andaleeb, 2000). Basu et al. (2012) found that
many impoverished care seekers prefer to gain healthcare support at private healthcare
centres.
Insufficient health-related budgets and inappropriate policies and regulations are
reasons for public healthcare lagging in building ICT-enabled healthcare systems (Popova
& Asrafi, 2015). High population density and rapid urban expansion are also presenting
unfamiliar public health challenges (Ahmed, Lucas et al., 2014). Siddiqui and Khandaker
(2007) noted that in response to the poor performance of the public healthcare sector,
private healthcare providers have significantly increased in number. Andaleeb (2000)
compared the quality of care between public and private health providers in Bangladesh,
noting that private healthcare providers are not subsidised and depend on income from
their health clients, so they are more inclined to provide high-quality healthcare support.
High-quality healthcare services not only build customer loyalty for future
demands, but serve as a source of referrals for others (friends and families), sustaining
the long-term viability of private healthcare institutions (Andaleeb, 2000). Public health
providers have little or no incentives to provide better care for patients and ameliorate
their suffering (Andaleeb, 2000). Moreover, the unavailability of physicians and health

Chapter 2: Issues and Policies of Telemedicine in Bangladesh

47

workers, their negative attitudes and behaviour, their lack of responsiveness and
dedication, lack of essential supplies, inadequate facilities and poor quality of staff
contribute to the low use of public healthcare centres in Bangladesh (Akter, Upal & Hani,
2008; Andaleeb, 2000; Siddiqui & Khandaker, 2007).The public health infrastructure
incorporates six tiers of health services: national, divisional, district, Upazila (subdistrict),
Union (smallest rural administrative units), and ward (lowest level of the elective unit)
(DGHS, 2015). They provide healthcare services across the country through medical
college hospitals, postgraduate hospitals, district hospitals, maternal and child welfare
centres, Upazila health complexes, Union health centres, and community-based health
clinics (Talukder, 2011). The main objectives of public healthcare systems are to ensure
a high quality of healthcare service and to provide an adequate quantity of health services
for the disadvantaged population (Khan, Jawed, Khan & Mazhar, 2013).
The public healthcare system has large numbers of telemedicine, e-Health and mHealth programs that provide high-quality healthcare support to underserved populations
at an affordable cost. Currently, most public hospitals provide e-Health and m-Health
services through the internet and mobile phones (Hoque et al., 2014). Internet
connectivity is established across all public healthcare centres down to the community
clinic level (Hoque et al., 2014).
Public healthcare centres are equipped with desktops, laptops and internet
connections to provide effective and efficient telemedicine, e-Health and m-Health
services to clients. Further, community health staff are using Android tablets to ensure
better e-Health care support for patients (Hoque et al., 2014). Five public hospitals
employ telemedicine to provide access for rural people: Bangabandhu Sheikh Mujib
Medical University, Dhaka Medical College and Hospital, Cancer Hospital, National
Institute of Kidney Diseases and Urology, and Shaheed Shurawardy Medical College
Hospital (Rahman & Shuvo, 2015).
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Currently, most private hospitals and clinics in major cities in Bangladesh practice
some application of telemedicine, e-Health and m-Health services. The major private
hospitals in Dhaka—Apollo Hospital, Square Hospital, United Hospital, Lab Aid
Hospital, Medinova Hospital, and BIRDEM Hospital—have designed their own database
systems for patient records (Hoque et al., 2014). Apollo Hospital uses a RFID system to
monitor real-time movement of high-value assets, patients and staff. This private hospital
has established a telehealth system to connect patients, family and clinicians for improved
health outcomes at an affordable cost (Hoque et al., 2014).
Medinova Hospital has been providing telemedicine since 2007 by connecting
patients through videoconferencing with specialist doctors in India (Hoque et al., 2014).
Chowdhury et al. (2009) noted that telemedicine is a promising platform for e-Health in
Bangladesh to cover remote places where medical resources are limited or absent. Recent
evidence suggests that e-Health and m-Health initiatives have increased within the private
healthcare sector in Bangladesh. However, Ahmed, Lucas et al. (2014) argued that,
despite impressive gains in a significant number of health indicators, no studies had
assessed the effectiveness of the application of e-Health and m-Health initiatives in either
public or private healthcare in Bangladesh.
2.3.3 Distinction Between Urban and Rural Healthcare Systems in
Bangladesh
The highly pluralistic healthcare system in Bangladesh (Vaughan et al., 2000) is
made up of public, private, NGO and international donor agency–aided healthcare
systems (Ahmed et al., 2013). Hamid et al. (2015) identified five types of healthcare
providers in Bangladesh: self-care; unqualified providers (quacks, drugstore
salespersons, non-accredited village doctors, homeopathic, Unani, Ayurvedic, traditional
kabiraj [herbalist] and spiritual [peer fakir] healers); private hospitals, clinics, diagnostic
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centres and chambers; NGO healthcare centres and hospitals; and government healthcare
centres and hospitals.
Talukder (2011) noted that public healthcare providers provide healthcare
delivery through medical college hospitals, postgraduate hospitals, district hospitals,
maternal and child welfare centres, Upazila health complexes, Union health centres and
community-based health clinics. Private healthcare providers provide healthcare services
through hospitals and clinics with high-quality services, while NGOs and international
donor agencies offer primary healthcare support to rural and underserved population,
mostly free of charge (Talukder, 2011). Public and non-profit organisations and
traditional and formal healthcare providers provide healthcare support throughout the
country (Vaughan et al., 2000).
The government has developed a public healthcare system infrastructure with
various healthcare models such as a countrywide network for hospitals, healthcare
complexes, centres, and sub-centres for family welfare, including an expanded program
for immunisation outreach clinics (Koehlmoos et al., 2011). Hoque and Bao (2015) noted
that the government had invested US$13 million in implementing effective and better eHealth for the period July 2012 – June 2013 and had allocated a further US$6 million for
July 2013 – June 2014. The MOHFW is responsible for providing public healthcare
delivery, including health promotion and preventive health services (Ahmed et al., 2015).
Primary healthcare services are delivered through public network facilities,
primarily through the community-based healthcare programs provided by community
clinics and private and NGO-operated healthcare centres across the country (Ahmed et
al., 2015). Secondary and inpatient healthcare services are delivered through both public
and private facilities at subdistrict (Upazila) and district levels, medical colleges, and
specialised public and private hospitals in metropolitan cities (Ahmed et al., 2015). There
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are no structured referral healthcare systems (Ahmed et al., 2015), thus, patients can visit
any specialised public or private hospitals directly according to their own choice.
Public health caregivers provide curative, preventive, promotive and rehabilitative
healthcare delivery, while private health caregivers provide mostly curative healthcare
delivery (Ahmed et al., 2015). NGOs and donor agencies provide mostly preventive and
basic healthcare support to poor and underserved populations (Ahmed et al., 2015). The
government has initiated multiple urban primary healthcare services delivery projects to
enhance healthcare facilities for the urban population, particularly the poor slums and
underserved portions of the population (Ahmed et al., 2015).
Private healthcare facilities such as private medical colleges, specialised hospitals,
clinics, laboratories and diagnostic centres, and specialised physician centres have been
substantially developed in urban-centric metropolitan areas (Roy, 1997). In the last four
decades, the portion of the population residing in urban areas has increased considerably
(45 million), from 5% to 28% (Afsana & Wahid, 2013). Heard, Nath and Loevinsohn
(2013) noted that the urban populations are growing rapidly in Bangladesh and predicted
growth of 48.7% by 2040, exceeding the capacity of public healthcare facilities. The
private sector may fill this gap.
Aldana, Piechulek and Al-Sabir (2001) investigated the quality of care provided
by public health providers and found it to be very poor (only 29% of patient–provider
interactions involved any physical examination). Heard et al. (2013) found that patient
satisfaction was significantly low. Chaudhury and Hammer (2004) found a high rate
(42%) of physician absenteeism in public healthcare centres. However, Heard et al.
(2013) argued that urban-centric healthcare services in Bangladesh provide better
healthcare facilities, including better coverage of healthcare delivery to all levels of health
clients. Koehlmoos et al. (2011) found that in many urban metropolitan areas, essential

Chapter 2: Issues and Policies of Telemedicine in Bangladesh

51

healthcare facilities are much more widely available from private healthcare providers
than from public healthcare providers.
Significant government investment in the rural healthcare infrastructure,
including family planning services (Vaughan et al., 2000), has improved access to and
use of formal healthcare delivery in rural and hard-to-reach areas, mainly for poor and
underserved populations (Hamid et al., 2015). The MOHFW is the leading authority in
Bangladesh for providing institution-based healthcare support at all levels, including rural
and remote areas (following the country’s administrative patterns—national to district, to
subdistrict [Upazila], to union to ward) (Ahmed et al., 2015). The public healthcare
services in rural areas are supposed to be free of charge, but in most cases informal and
unofficial charging is widely practiced (Vaughan et al., 2000).
Schuler, Bates and Islam (2002) found that due to unofficial charging in public
health centres, care seekers were willing to travel further and pay an affordable charge
for primary healthcare services in private or NGO hospitals or clinics if care is perceived
to be of adequate quality. Private healthcare providers, including NGOs, are effectively
addressing key aspects of quality of care that clients value (Schuler et al., 2002). Larson,
Saha, Islam and Roy (2006) noted that unlicensed healthcare providers, non-accredited
village doctors, drug salespeople, homeopaths, Unani, Ayurvedic, traditional kabiraj
(herbalist) and spiritual (peer fakir) healers continue to be the preferred source of
healthcare support, particularly among rural and underserved populations.
Siddiqua and Awal (2012) found a significant disparity in healthcare distribution
in urban and rural settings in Bangladesh. It is almost impossible to gain the specialised
healthcare treatment in rural areas that is commonly available in urban metropolitan areas
(Siddiqua & Awal, 2012). R. Hossain (2016) noted that the country has a low ratio of
health professionals—0.5 physicians and 0.2 nurses per 1,000 people—far less than the
minimum WHO-suggested standard of 2.28 per 1,000 people. Highly skilled physicians
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and nurses are clustered disproportionately in city areas (R. Hossain, 2016). Many women
die of pregnancy- and childbirth-related complications due to lack of proper medical
treatment caused by the shortage, unavailability and unaffordability of healthcare support,
especially in slums, rural and remote areas (Afsana & Wahid, 2013; Schmidt, Ensor,
Hossain & Khan, 2010).
Ahmed, Tomson, Petzold and Kabir (2005) found that Bangladesh is characterised
by substantial socioeconomic differentials in the healthcare sector, especially in health
access and health-related benefits gained from public and private health expenses. All
disfavour the poor population, regardless of whether they are urban or rural dwellers.
Public and private health sectors need to be more engaged in developing the infrastructure
of telemedicine, e-Health and m-Health care systems that enable the provision of better
health outcomes and potentially lower healthcare costs. Further, considering the
experience gained over the last decade, Bangladesh is ideally positioned to develop such
an innovative healthcare infrastructure to integrate telemedicine, e-Health and m-Health.

Socioeconomic Impact of E-Health, Telemedicine and M-Health
Services in Bangladesh
Worldwide, stakeholders are looking at ways to make healthcare systems more
sustainable to improve citizens’ health and wellbeing and minimise health inequity
(Coopers, 2013). To address these challenges, many countries’ healthcare systems are
focusing on making healthcare more patient centric to empower patients to manage their
healthcare to improve clinical outcomes. Schweitzer and Synowiec (2010) claimed that
ICT is a demonstrably powerful instrument to strengthen healthcare delivery, especially
in low- and middle-income countries. These solutions influence care seekers’ behaviour
to enhance their lifestyle, enable remote treatment of chronic health conditions, and
enable caregivers to make optimal clinical decisions (Coopers, 2013). In this way, a health
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client can stay healthier, and health resources can be better utilised while also minimising
the demand for healthcare and decreasing the cost of care (Coopers, 2013).
ICT-enabled healthcare systems (i.e., telemedicine) are expected to have
significant social and economic implications for care seekers, families and care providers
by enhancing access to healthcare services, cost effectiveness, better quality of healthcare
delivery, better quality of life and increased social support (Jennett et al., 2004;
Moghaddasi et al., 2012). Schweitzer and Synowiec (2012) found that the cost of eHealth, telemedicine and m-Health on health-related expenses compared favourably with
the cost of similar services consumed conventionally. Jennett et al. (2004) found that the
expenses of telehealth (m-Health) applications are identical to or less than those of
traditional healthcare delivery. E-Health service has the potential to not only to reduce
health-related costs, but provide transformative alternatives to enhance healthcare
productivity (Schweitzer & Synowiec, 2010). Sondaal et al. (2016) found that in low- and
middle-income countries, m-Health could minimise time, distance and cost, thus
overcoming poor financing, limited health access and insufficient human resources.
Feroz, Perveen and Aftab (2017) found that m-Health services have proven
effective in improving preventive maternal healthcare services in low- and middleincome countries. Bagayoko et al. (2014) found that telehealth health services contributed
to improving the medical diagnoses of cardiology and obstetrics by 92.6% in low- and
middle-income countries. Jennett et al. (2004) argued that chronic heart failure, chronic
obstructive pulmonary disease, diabetes, asthma, anxiety and wound care could follow
such health treatment methods to significantly reduce costs and in-person interactions.
Makhmali et al. (2011) noted that e-Health, telemedicine and m-Health care
systems are socioeconomically viable because they reduce health-related costs for both
clients and providers and increase the expectation for clients to use the same healthcare
services in the future. The literature reveals that e-Health, telemedicine and m-Health can
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be useful and safe methods when applied to monitor older adults at home, where they are
connected to home alert systems, preventing accidents such as falls from becoming lifethreatening events. Another study showed that by using e-Health, telemedicine and mHealth care systems, chronic and elderly patients can manage their diseases better and
minimise their severity, thereby lowering associated healthcare expenses (Coopers,
2013). Two studies (Jennett et al., 2004; Kahn et al., 2010) found that chronic noncommunicable diseases require special care strategies that might be difficult to implement
in most developing countries, and that e-Health, telemedicine and m-Health technologies
could enhance the quality, accessibility, affordability, effectiveness and efficiency of
healthcare delivery and enhance healthcare management systems.
Dávalos, French, Burdick and Simmons (2009) described the socioeconomic
benefits of telemedicine for remotely located heart disease and diabetes patients, or those
who have minimal access to specialty care, through the transmission of echocardiograms
for faster expert diagnosis via telephone or videoconferencing. In dermatology and
ophthalmology, videoconferencing and image transmission allow for long-distance
medical consultation with a specialised physician for prompt diagnosis and medication,
while avoiding unnecessary travel costs and effort for care seekers and their families
(Dávalos et al., 2009). Sultana et al. (2015) claimed that m-Health services cover various
stakeholders via one platform, including health professionals, care seekers, caregivers,
and ICT support staff, thus, providing health interventions through telephone,
videoconferencing, SMS and web-based applications.
Almunawar et al. (2015) found three dimensions of socioeconomic impact of mHealth—personal, social, and medical—and noted that the mobile personal (mPersonal)
dimension allows clients to have more control over their health-related activities and
information and interact with healthcare providers to see their medical records and
profiles. The mobile social (mSocial) dimension allows health clients to interact between
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themselves to share health-related information, health knowledge and past health
experiences with families, friends and health clients (Almunawar et al., 2015). Hage, Roo,
van Offenbeek and Boonstra (2013) noted that e-Health, telemedicine and m-Health
reinforce the structure of socioeconomic inequality based on clients’ income, gender, age
and educational qualifications. These systems may not change the socioeconomic
structure, because many underserved people, including rural adults and elders who might
benefit most, are less likely to start using them (Hage et al., 2013). Nevertheless, Dávalos
et al. (2009) showed that telemedicine, particularly in rural and remote areas, has
significant potential to improve access to healthcare delivery, transfer knowledge to
health practitioners and make healthcare more affordable for poor and underserved
populations.
Jennett et al. (2003) investigated the socioeconomic impact of e-Health,
telemedicine and m-Health. They showed that in paediatric tele-echocardiography, some
socioeconomic benefits are achieved such as fewer neonatal hospital transfers, decreased
length of stay in neonatal intensive care, and increased efficiency and quality of care
(Jennett et al., 2003). Further, mobile phone–based counselling, access to the internet and
videoconferencing can decrease maternal fatigue in caring for behaviourally difficult
children, improve quality of care for adolescents with asthma, provide education and
emotional support to the family of newborn infants of low birth weight, and enhance user
satisfaction (Jennett et al., 2003). However, Dávalos et al. (2009) argued that telemedicine
service providers sometimes bear the heavy economic pressure during the implementation
process, since fixed costs, such as specialised equipment purchases, can be high.
Bangladesh has made significant progress in technology-based healthcare sectors
(Huda, Tahsina, Arifeen & Dibley, 2016) such as e-Health, telemedicine and m-Health
services. Russo et al. (2017) showed that telemedicine is viable for multiple aspects of
medical
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ophthalmology, radiology and paediatrics treatments. Yoo, Kim, Sasaki, Hoch and
Marcin (2018) showed that telemedicine is a highly cost-effective healthcare solution for
severity of illness improvements in intensive care patients. Lee and Lee (2018) found that
telemedicine is beneficial and cost effective for diabetes diseases management. LeRouge
and Garfield (2013) confirmed that telemedicine is a socioeconomically effective
healthcare method for a developing country, particularly in instances where the
technology involves two-way interactive audio/video communications, computers and
telemetry for healthcare delivery to remote clients and sharing of information between
primary care doctors and specialised doctors.
Sorwar et al. (2016) showed that telemedicine has the potential to improve patient
waiting times, reduce health systems operation costs, enhance interdepartmental and
inter-hospital communications and collaborations, enhance sharing of health information
among health practitioners within Bangladesh and internationally, and improve health
resource allocations. Hoque et al. (2015) noted that Bangladesh is enhancing its health
education, awareness, medical treatment, data collection and remote monitoring services
through telemedicine, e-Health and m-Health services.

General Overview of Telemedicine Adoption Barriers, Facilitators
and Expectations
Providing efficient and systematised healthcare services in rural areas of
developing or developed countries faces numerous challenges. For example,
sustainability is one of the most significant challenges for rural healthcare systems. The
complexity of public administration of rural healthcare has led to considerable interest in
adopting ICT-based healthcare services (Celdrán et al., 2018). For example, rural or
remote communities are mainly dependent on primary care physicians because specialist
physicians rarely practice in rural areas (Leaming, 2007), thus highlighting the need for
innovation in healthcare service delivery to these communities. There is a growing
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consensus that telemedicine is an imperative and indispensable health support system for
facilitating remotely based healthcare assistance for medically disadvantaged rural
communities. Despite growing demand for telemedicine, the adoption rate is below
expectation level (Kim et al., 2018), stakeholders remain sceptical and resistant (Bain,
2006) and best practices are not captured and replicated (Van Dyk, 2013). Key technical,
organisational and social aspects need to be considered for successful adoption of
telemedicine in rural settings. Accordingly, the following sections review studies
investigating telemedicine barriers (Section 2.5.1), facilitators (Section 2.5.2) and
expectations (Section 2.5.3) to provide a general overview of these issues. A more
detailed analysis of these factors in regard to the specific context of rural Bangladesh is
undertaken in Chapter 3.
Failure to recognise the barriers, facilitators and expectations of telemedicine will
undermine telemedicine as an innovative healthcare system. Recognising these is crucial
to understanding the issues of telemedicine adoption in general and, more specifically, as
investigated by this study, the issues of telemedicine adoption in rural areas of
Bangladesh. This will provide useful insights for government, policymakers, principal
implementors and stakeholders, and will facilitate the development of policy guidelines
for the betterment of rural healthcare in underdeveloped areas.
Rapid ICT developments have greatly widened the scope of telemedicine services
(Nord, Rising, Band, Carr & Hollander, 2019). However, the successful establishment of
telemedicine still requires a broad set of talents, including technologists, researchers,
scientists, engineers, clinicians and practitioners (Sood et al., 2007). Telemedicine has
enormous potential to address many of the challenges facing today’s healthcare industries
(Bashshur et al., 2016).
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2.5.1 Challenges of Telemedicine Adoption
A range of telemedicine platforms (e.g., e-Health, and m-Health) facilitate
patients’ access to health providers when and where patients wish to access them
(Menvielle, Audrain-Pontevia & Menvielle, 2017). Lewis et al. (2012) investigated
major e-Health adoption issues in low- and middle-income countries and determined that
these countries continue to face considerable challenges in providing high-quality,
affordable and universally accessible healthcare services.
Despite the significant advantages and benefits of telemedicine, various
challenges to its adoption in developed and developing countries slow its diffusion (Scott
Kruse, Atkins et al., 2018). Country-specific challenges, organisation-specific challenges,
patient-specific challenges and medical-staff and programme-specific challenges have
substantially affected telemedicine adoption in North America (Scott Kruse, Karem et al.,
2018; Bain, 2006). Legislation, organisational infrastructure, societal factors (Boonstra &
Broekhuis, 2010; Van Dyk, 2014), strategic planning (Modi, Portney, Hollenbeck &
Ellimoottil, 2018; Scott & Mars, 2013) and lack of motivation (Jansen-Kosterink,
Dekker-van Weering & van Velsen, 2019) have also been reported as impediments to
telemedicine adoption. Miah, Hasan and Gammack (2017) noted significant challenges
associated with m-Health adoption in developing countries related to lack of
infrastructure, social and cultural resistance, lack of education and the role of medicine.
Hasan (2012) reported that videoconferencing necessitates an extensive set of equipment
and high bandwidth requirements, all costly items, particularly in Bangladesh.
From the review of the relevant literature, seven popular broad categories of
barriers associated with adoption of telemedicine in rural settings were identified:
organisational (Lluch, 2011; Van Dyk, 2014), technological (Holland et al., 2018; Kiberu,
Scott & Mars, 2019), resource allocation (De Rosis & Nuti, 2018; Mohr et al., 2013; Scott
Kruse, Karem et al., 2018), health professional’s motivation (Kaye, Kokia, Shalev, Idar
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& Chinitz, 2010; Lohmann, Muula, Houlfort & De Allegri, 2018), patient satisfaction
(Akter et al., 2008; Cresswell & Sheikh, 2013), patient trustworthiness (Akter, D’Ambra
& Ray, 2011; Lluch, 2011) and quality of care (Akter, D’Ambra & Ray, 2010; Duarte &
Pinho, 2019; Petersen & DeMuro, 2015) (see Figure 1).
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Figure 1. Barriers to telemedicine adoption.
2.5.2 Facilitators of Telemedicine Adoption
A growing body of empirical work (Gibson et al., 2011; Mars, 2013; Nissen &
Lindhardt, 2017; Nord et al., 2019; Zhang, Luo et al., 2017) reveals that telemedicine
provides opportunities for healthcare organisations to better access individuals and
significant portions of the population. Rapid development of digital technologies and
advancements in internet speed and capacity promote the viability of health services
delivery at a distance, contributing to patient satisfaction with telemedicine (Waller &
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Stotler, 2018). Rural patients’ demand, particularly for specialty health services, has been
increasing, and telemedicine has been promoted as a way to address the issue (Bain,
2006). Some empirical research has found that telemedicine could enable better health
outcomes by connecting rural communities to health services (Gibson et al., 2011; Nissen
& Lindhardt, 2017). The growing demand for healthcare services and the anticipated
health workforce shortage in rural areas contributes to conditions for which telemedicine
is a perfect solution (Leaming, 2007).
Information technology has become more pervasive in organisations and people’s
lives, and there is an increasing demand for stimulating people with a greater variety of
preferences, experiences, aspirations, attitudes and goals as utilising technology becomes
an integral part of their existence (Agarwal, Sambamurthy & Stair, 2000). Understanding
people’s acceptance or rejection of technology such as computers appears to be one of
the most challenging factors in information systems research (Davis et al., 1989).
Recognising the importance of this issue, academic and practitioner literature has drawn
on many behavioural theories including the TAM (Agarwal et al., 2000) to better
understand users’ acceptance or rejection of technologies (Davis et al., 1989). In the
context of health belief, social learning theory, SE and locus of control have been applied
for understanding, explaining, predicting and influencing behaviour (Rosenstock,
Strecher & Becker, 1988).
Telemedicine involves the use of ICT to manage healthcare, caregivers and care
seekers’ health education, public health and health administration over distance (Tsai,
Cheng, Tsai, Hung & Chen, 2019). Telemedicine appears to be accepted by rural health
seekers in many developed countries (Bros et al., 2018) and in Bangladesh (Biswas et al.,
2018). However, its acceptance by rural health seekers in developing countries could be
based on different determinants that affect patients’ BI (Lin & Chang, 2018). Another
study indicated that successful e-Health (i.e., telemedicine) adoption entails an
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understanding of the effects of social and human factors such as SE (Bilgrami et al.,
2019), financial incentives (Faulkner, Dale & Lau, 2019), attitude, PEU and convenience
on adoption attitudes (Hoque et al., 2017). Jansen-Kosterink et al. (2019) revealed that,
depending on the technology, telemedicine aims to increase healthcare accessibility,
improve healthcare SQ and reduce healthcare costs. However, despite their potential,
telemedicine services in clinical practices are still lagging (Jansen-Kosterink et al., 2019).
From the review of the relevant literature, seven popular broad categories of
determinants of acceptance associated with telemedicine adoption were identified: SE,
high-quality telemedicine services, usefulness of telemedicine services, social influences
for telemedicine services, ease of use of telemedicine services, patients’ privacy and
confidentiality in telemedicine services, and facilitating conditions in telemedicine
services (see Figure 2). These determinants were adapted from prior studies on
telemedicine, e-Health and m-Health adoption that made use of the TAM to define the
level of variance in adoption and are regarded as mutually exclusive and exhaustive. The
TAM has been demonstrated as one of the more robust adoption models for explaining
health seekers’ acceptance of telemedicine healthcare services because of the inherent
characteristics of the technology-mediated provision.
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Figure 2. Facilitators of telemedicine adoption. TM = Telemedicine.Antecedents of
Health Seekers’ Expectations of Telemedicine
Expectations can be explained in a wide variety of phenomena including
perception of self-performance, interpersonal interactions, external social influences and
work motivation (Olson & Dover, 1979). Oliver and Winer (1987) have argued that
despite significant evidence on the necessity of expectations in decision-making, no
general theory of expectation formation exists. Expectations are typically measured by a
set of dimensions pre- and post-purchase (Prakash, 1984). Consumer behavioural
literature deals with consumer expectations about product-specific beliefs (Olson &
Dover, 1979). Zeithaml et al. (1993) proposed and discussed three different types of
consumer expectations—desired service, adequate service and predictive service—that
shape their service-related expectations. Expectations are viewed as consumers’ desires
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and wants in regard to the manner that they expect service providers to offer services,
rather than whether they offer services (Zeithaml et al., 1993). Oliver (1980) suggested
that two constructs, performance-specific expectations and expectancy disconfirmation,
play a critical role in satisfaction decision. Oliver (1980) found that consumers’
satisfaction increases as performance expectation ratio increases.
Similarly, Prakash (1984) studied consumer satisfaction and classified
expectations into three dimension: predictive expectations (i.e., how a brand is likely to
perform based on brand attributes), normative expectations (i.e., how a brand should
perform to satisfy the consumer completely) and comparative expectations (i.e.,
consumer expectations from similar other brands). In the context of consumer
satisfaction, Oliver (1980) revealed that expectations frame a reference about which one
makes a comparative judgement. More precisely, expectations provide the foundation of
attitude formation and subsequent satisfaction decision (Oliver, 1980).
Expectations significantly contribute to decision-making in diverse streams of
consumption settings (Zobair, Sanzogni & Sandhu, 2019); however, the antecedents or
the sources of expectations of telemedicine health service adoption in rural settings is
relatively unexplored (Zobair et al., 2019). There is a pressing need to research the
antecedents of expectations of telemedicine adoption in a rural setting within the context
of developing countries. Customer expectations towards remote e-Health provision are a
relatively unexplored area of research (Zeithaml et al., 1993), with few studies conducted
on the topic thus far, especially on health services delivery technologies. The present
study addresses this gap in the research. Zeithaml et al. (1993) further echoed that a vast
body of research has investigated customer expectations, but the sources or antecedent
factors to expectations have not yet been researched, and what little research exists
focuses on developed countries (e.g., Lankton & Wilson, 2007b).
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Olson and Dover (1979, p. 181) stated that ‘expectations as pretrial beliefs
required a precise measure of the belief elements in cognitive structure’. They also
demonstrated that the concept of expectations has been used to explain people’s
behaviour in a variety of circumstances, including perception of self-performance,
interpersonal interactions, external social influences and work motivation (Zobair et al.,
2019). Venkatesh and Goyal (2010, p. 283) defined expectation as ‘a set of pre-exposure
beliefs about the product’. Likewise, Johnson and Mathews (1997) raised that consumer
attitude formation towards a restaurant could be liking them (affect), desire to visit
(behaviour) and belief about good value (cognition). Within the information systems
context, researchers have conceptualised expectations of e-services as future predictions
related to systems information and SQ, system usefulness, and overall system functional
capability (Lankton & Wilson, 2007b). The present study defines the antecedents to
expectations as they pertain to health seekers’ evaluation of telemedicine SQ. From the
review of the relevant literature, five popular broad categories of antecedent of health
seekers’ expectations of telemedicine were identified (see Figure 3).

Enjoyment of
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Prior Service
Satisfaction

Knowledge of
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Experience of
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Expectations
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Figure 3. Antecedents of adoption expectations of telemedicine. TM = Telemedicine.
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Chapter Summary
This chapter discussed the key issues, strategies and policies for telemedicine
health services in Bangladesh. A growing body of literature has explored ICT
contribution and acceptance and ICT-related improvements in many public and private
decision-making processes. ICT has been shown to be a powerful instrument for
strengthening healthcare delivery, especially in emerging economies (Schweitzer &
Synowiec, 2010). Policies and initiatives undertaken by the Bangladeshi Government
have gained momentum, and telemedicine, e-Health and m-Health services are
considered the most prominent contributions of ICT towards health services (Hossain et
al., 2018). Considering the experience gained over the last decade, Bangladesh is ideally
positioned to develop an innovative healthcare infrastructure that integrates telemedicine,
e-Health and m-Health. However, these initiatives are still in their primary stages and
have not yet fulfilled their potential because of technical, infrastructural and political
obstacles (Hasan, 2014). The NIP is experiencing a lack of exposure mainly because it
lacks appropriate implementation models (Baqir et al., 2009; Hasan, 2016).
This chapter also outlined Bangladesh’s current status of telemedicine adoption.
Sorwar et al. (2016) found that some telemedicine initiatives have taken place in the
country, but none have succeeded due to reasons related to lack of telemedicine
infrastructure, technical issues, implementation costs, poor ICT culture among health
providers, and intermittent power supply. Further, scant attention to the implementation
of ICT policies and strategies can underlie the failure of telemedicine initiatives. Further,
the absence of actors or implementing agencies in the NIP 2009 policy played a
significant role in the failure to achieve its goals in the designated timeframe (Hasan,
2003). These experiences imply that appropriate strategic policies and action planning are
crucial to attaining the desired outcomes (M. Hasan, 2012). It is widely recognised that
ICT policies alone cannot ensure goals are achieved—the development process needs
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proper action plans (M. Hasan, 2012). Supervision of departments is recommended for
the use of ICT tools and techniques, emphasising department-based action plans for
established office systems throughout the country (Hasan, 2014).
This chapter provided a general overview of the barriers, facilitators and
antecedents of expectations of telemedicine adoption. Recognition of these is crucial to
the successful implementation and adoption of telemedicine; failure to recognise these
will undermine any telemedicine endeavour. Accordingly, these issues present
considerable threats to sustainable telemedicine projects in Bangladesh, and a more
detailed investigation and analysis of these factors is undertaken in the next chapter in
regard to the specific context of Bangladesh. This serves as a foundation for a critique
and proposed hypotheses related to the barriers, facilitators and expectations of
telemedicine adoption in rural public hospital settings in Bangladesh.

Chapter 3: Literature Review

67

Chapter 3: Barriers, Facilitators and Expectations of
Telemedicine Healthcare Services Adoption in Rural
Bangladesh: Hypotheses and Conceptual Models

A growing body of research on intensive use of ICT and digital artefacts
(Agarwal, Sambamurthy & Stair, 1997; Christensen & Rommes, 2019; Kothare, Jadhav,
Gupta, Croft Harrelson & Dickmann, 2018; Osman, 2019) for advancing healthcare
systems (i.e., telemedicine) (Kothare et al., 2018) has generated considerable interest
(Agarwal et al., 1997; Osman, 2019) in many developed and developing countries
(Painter & Painter, 2017) including Bangladesh. Some research has found that
telemedicine holds substantial promise (Mars, 2013) for achieving Bangladesh’s political
health agenda (Nissen & Lindhardt, 2017) by connecting rural communities to health
services (Gibson et al., 2011). Much less attention has been paid to barriers, facilitators
(acceptance) and antecedents to expectations regarding telemedicine adoption in
Bangladesh in a rural context or from the perspectives of rural patients. These are
significant gaps. This study fills these gaps on a theoretical and empirical level through
the formulation and testing of hypotheses associated with barriers, facilitators and
antecedents to expectations of health seekers’ telemedicine adoption.
This study seeks robust answers for major questions associated with telemedicine
adoption in rural public hospital settings in Bangladesh. What barriers impede adoption
of telemedicine in rural Bangladesh? What determinants influence health seekers’
acceptance and adoption of telemedicine in rural Bangladesh? What antecedent factors
influence health seekers expectations regarding adoption of telemedicine in rural
Bangladesh? The answers will explain the causative factors of the failures and successes
of existing telemedicine project adoption and allow recommendation of favourable policy
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guidelines for the improvement of healthcare industries in Bangladesh and similar
emerging economies. Of particular importance are initiatives that can significantly
contribute by delivering timely health support to rural areas and the poor who strive for
minimum healthcare support from a recognised health service centre.
Section 3.1 outlines the definition and scope of telemedicine. Sections 3.2–3.4
conduct a literature review to identify research gaps as a precursor to formulating
hypotheses associated with barriers (Section 3.2), enablers (Section 3.3) and expectations
(Section 3.4) of telemedicine adoption.

Definition and Scope of Telemedicine Services
Rapid ICT developments have enabled telemedicine services to broaden their
scope (Sood et al., 2007). The successful establishment of telemedicine requires a broad
set of talents including technologists, researchers, scientists, engineers, developers,
clinicians and practitioners (Sood et al., 2007). Telemedicine is considered a promising
health ICT tool that promotes the interaction between health providers and health seekers
in geographically disparate locations, enhancing better access to specialty and expert care
(Kazley et al., 2012). Telemedicine has enormous potential to address many of the
challenges facing today’s healthcare industries (Bashshur et al., 2016). For instance,
telemedicine can offer a multiplicity of health services including evaluation, diagnosis,
treatment, monitoring, triage, consultation and follow-up without the need to travel
(Kazley et al., 2012). A recent study (Demaerschalk et al., 2017) suggested that
telemedicine should be extended well in advance to facilitate various additional health
deliveries from wellness, remote monitoring, disease prevention, sub-acute, rehabilitative
and reintegration in community phases. However, empirical evidence has found that the
rate of telemedicine adoption has not met expectations and the reasons for slow adoption
are still unclear (Call et al., 2015; Zanaboni & Wootton, 2016). The broader concepts of
telemedicine (see Figure 4) are often used interchangeably (Van Dyk, 2014).
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Figure 4. Telemedicine, e-Health, telehealth, telecare and m-Health. Adapted from Van
Dyk (2014). Terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/3.0).

‘Telemedicine’ is an umbrella term encompassing any medical activity
concerning an element of distance (Waller & Stotler, 2018; Wootton, 2001) that provides
value-added health services to stakeholders (Evans, 2015). Various terms are used to
define remote service of care (e.g., ‘telehealth’, ‘telecare’, ‘telemedicine’ and ‘home tele
monitoring’) (McLean et al., 2013). There is no widely accepted definition for
telemedicine, telehealth or e-Health. The terms are often used interchangeably, but
telemedicine is considered a subset of telehealth (Castro et al., 2014; Chang, 2015; Kazley
et al., 2012). Weinstein et al. (2014) asserted that telemedicine, telehealth and m-Health
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telecommunication networks to allow health providers to deliver health services at a
distance. Telemedicine is ICT-integrated healthcare services facilitated through
telecommunications and computer technologies as a substitute for face-to-face contact
between health providers and health seekers (Bashshur, 1995).
Kaur and Gupta (2006) drew attention to the terms ‘e-Health’, ‘telemedicine’,
‘telehealth’ and ‘m-Health’, but noted that concise, clear definitions of these
comparatively new terms related to health systems are elusive. For example, Qureshi et
al. (2013) noted that e-Health serves as a newer platform for solving many unresolved
health-related issues and problems in developed and developing countries. Harrison and
Lee (2006) asserted that e-Health covers any electronic form of health-related data
collected and analysed through electronic connectivity to enhance the efficiency and
effectiveness of healthcare delivery. Lankton and Wilson (2007b) defined e-Health as a
term that collectively refers to health-related e-services that deliver a range of content,
connectivity and clinical care.
Weinstein et al. (2014) classified telemedicine, telehealth and m-Health services
as follows: telemedicine is the provision of medical facilities at a distance; telehealth is
an umbrella term that incorporates telemedicine and various other non-physician services
such as telenursing and telepharmacy; and m-Health is the most modern concept of
healthcare intervention supported by mobile communication devices including wireless
patient monitoring devices, smartphones, PDAs and tablet computers. Evidence suggests
that regardless of telemedicine, telehealth, e-Health and m-Health nomenclature, all are
new forms of healthcare interventions that provide healthcare services with support from
ICT including electronic health records, telemedicine, clinical decision-support,
computerised provider order entry systems (Dixon, 2007), telecare services, e-prescribing
services, decision- and knowledge-support tools, administration systems and related
services (Scott, 2010).
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Qureshi et al. (2013) asserted that ICT-supported healthcare (i.e., e-Health)
solutions promise the benefits of providing tele-emergency, teleconsultation, surgery
demonstrations, medical education, medical videos on demand and rehabilitation aid as
well as remote visit facility, e-application and e-training facilities to health professionals.
Zanaboni and Wootton (2016) stated that successful telemedicine deployment may
improve quality of life, enhance health productivity, minimise travel for medically
underserved populations and contribute to the sustainability of national health
infrastructures. Weinstein et al. (2014) found that advances in ICT pushed healthcare
industries in new directions to achieve affordable and accessible care.
A growing body of research is attempting to define telemedicine (Bashshur,
1995). Bashshur et al. (2000) asserted that ‘telemedicine’ is an umbrella term comprising
distance delivery of healthcare and health information. The first formal published
definition of telemedicine refers to ‘the practice of medicine without the usual physicianpatient confrontation via an interactive audio-video communication system’ (Bashshur et
al., 2000, p. 614). Donner et al. (2018, p. 93) asserted, ‘telemedicine is the use of
electronic information and communications technologies to provide and support health
care when distance separates the participants’. Willemain and Mark (1971) proposed a
more specific definition of telemedicine as, ‘any system in which the doctor and the
patient are at different locations’ (Bashshur et al., 2000, p. 614). Kazley et al. (2012, p.
145) quoted the WHO’s definition of telemedicine:
telemedicine is the delivery of healthcare services, where distance is a critical
factor, by all healthcare professionals using information and communication for
the exchange of valid information for diagnosis, treatment, and prevention of
disease and injuries, research and evaluation, and for continuing education of
healthcare providers, all in the interests of advancing the health of individuals and
their communities.
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Miller et al. (2018) defined telemedicine as an electronically interactive exchange
of health-related information between care seekers, providers and consultants for the
purpose of promoting education, evaluation, decision-making and treatment in a
healthcare environment. Armaignac et al. (2018) defined telemedicine as a comparatively
new form of healthcare intervention that improves patient health outcomes through
advanced monitoring, cognitive affordance execution of life saving, clinical decisionsupport functions and evidence-based critical care protocols.
More specific definitions of telemedicine refer to exchange of health information
between provider and patients without face-to-face communication (Waller & Stotler,
2018), or that telemedicine is the practice of using telecommunication technologies to
connect to underprivileged populations by providing remote access medical care (Seim
et al., 2018). According to Kothare et al. (2018), telemedicine refers to the use of
telecommunication and digital technologies to collect health-related data over distance;
transmit information to stakeholders; and enable medical assessments, provider–patient
interactions or decisions. Armaignac et al. (2018) defined telemedicine as the initiative to
manage patients via devices monitored and controlled by health providers in remote
locations, while Williams, Bhatti, Alam and Nikolian (2018) defined telemedicine as the
use of electronic forms of information along with ICT to provide healthcare support when
distance separates patients and physicians. The broad definition of telemedicine,
providing clinical healthcare support to patients from a distance via ICT, is used
throughout this study.
Telemedicine-associated advantages and challenges have led researchers to
investigate the scope of its adoption, implementation readiness and adoption barriers
(Martin, Probst, Shah, Chen & Garr, 2012). The advancement of ICT promotes
interaction between different healthcare providers (in one system), providing an
electronic platform on which to share medical information effectively and efficiently
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(Deng, De Cock & Preneel, 2009). Blaya et al. (2010) asserted that e-Health has
tremendous potential within the modern healthcare concept due to its pervasive usage in
healthcare services such as electronic health records; laboratory information systems;
pharmacy information systems; patient registration or scheduling systems; monitoring,
evaluation and patient tracking systems; clinical decision-support systems; patient
reminder systems; and research/data collection systems. This innovative system remains
a new concept in many emerging and developing countries including Bangladesh.
Lewis et al. (2012) investigated major e-Health adoption issues in low- and
middle-income countries and determined that these countries are continuing to face
considerable challenges in providing high-quality, affordable and universally accessible
healthcare services. Research indicates that many people in rural Bangladesh remain out
of the reach of quality healthcare services due to inadequate healthcare support from
public and private health organisations. Andaleeb et al. (2007) asserted that the quality of
healthcare services is the major concern in Bangladesh and has led to loss of faith in
public and private health facilities. Roy et al. (2017) found that the most obvious reason
of health seekers’ dissatisfaction lay in the disparate funding of the country’s public and
private healthcare organisations. Roy et al. (2017) found that 72% of Bangladesh’s
population are rural dwellers, of which 35.2% are below the poverty line, thus, the burden
of health-related costs is a critical concern in Bangladesh.
As discussed in Chapter 2, there is growing consensus that telemedicine is a means
to deliver affordable healthcare support. Telemedicine has been proposed to improve
patient health, particularly for those with chronic diseases such as cardiovascular,
hyperglycaemia and hyperlipidaemia (Zhu et al., 2018), diabetes mellitus, hypertension
and cancer by reducing rapidly increasing medical costs (Rho et al., 2014). Telemedicine
can improve health access, SQ, and clinician and patient satisfaction (Zhang, Luo et al.,
2017) and can link rural and remote communities with distant care, reducing travel time
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and cost (Jang-Jaccard et al., 2014). Due to a significant shortage of highly qualified
health professionals, there has been growing demand for telemedicine health services in
low- and middle-income countries (Ahmed et al., 2014). Telemedicine is a powerful tool
with much promise (Noel et al., 2018; Williams et al., 2018), but its potential remains
unrealised (Bashshur et al., 2016). Awareness among stakeholders as well as issues of
privacy, confidentiality (Scott Kruse, Atkins et al., 2018), defensive medical practices
and fears (Parimbelli et al., 2018), unfamiliarity with required skills and knowledge,
difficulties handling ICT applications (Koivunen & Saranto, 2018), telemedicine
acceptance (Handayani et al., 2018; Woo & Dowding, 2018) and telemedicine
expectations (Lankton & Wilson, 2007a, 2007b) influence telemedicine adoption in
Bangladesh (Parimbelli et al., 2018). These reported issues give impetus to the present
research.

Barriers Impeding Telemedicine Healthcare Services Adoption
Telemedicine brings the significant benefits of ICT to health services, particularly
in low-resource settings and rural communities (Stuckey & Domingues-Montanari,
2017). Telemedicine offers enhanced access to general and specialised healthcare
delivery to rural and remote areas, gives caregivers greater flexibility in scheduling and
saves care seekers times and money. Stuckey and Domingues-Montanari (2017) reported
that telemedicine provides access to quality health services that may be physically located
hundreds of miles away, overcoming geographical barriers. Kiberu, Mars and Scott
(2017) recognised that managing remotely located patients using ICT is regarded as a
more logical and effective means of delivering health services than transporting patients
from or medical specialist to rural or remote areas.
Scott Kruse, Atkins et al. (2018) found that in the US, telemedicine saved patients
an average of 145 miles of travel and 142 minutes per visit, while a tele-neurology patient
saved an average two hours of travel time and US$70 per visit and orthopaedic
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telemedicine saved US$5,538,120 for 921 remote patients over 5.5 years. Despite
significant advantages and benefits, barriers to adopting telemedicine in developed and
developing countries slow its diffusion (Scott Kruse, Atkins et al., 2018). Scott Kruse,
Atkins et al. (2018) classified country-specific barriers, organisation-specific barriers,
patient-specific barriers and medical-staff and programmer-specific barriers. Scott Kruse,
Karem et al. (2018) argued that barriers related to technological and equipment
challenges, costs and policy have decreased in recent years.
Telemedicine is a potential mode of providing better, flexible, primary healthcare
support to rural and unprivileged people in developing countries. Although there are high
expectations of, and interest in, telemedicine (i.e., e-Health) worldwide, the overall
implementation rate is comparatively low because of organisational, infrastructural,
strategic, technological, financial, ethical, legal and human resources barriers (Boonstra
& Broekhuis, 2010; Davidson & Heslinga, 2006; LeRouge & Garfield, 2013; Scott Kruse,
Atkins et al., 2018; Stanberry, 2000). While some studies (e.g., Ahmed, Lucas et al., 2014;
Hoque et al., 2014; Hoque, 2016; M. A. Hossain, 2016; Khatun et al., 2014; Khatun et
al., 2015; Sultana et al., 2015) have investigated the current status of mobile phone health
(i.e., m-Health) initiatives in Bangladesh (see Sections 2.3.2 and 2.3.3), no previous
studies have comprehensively investigated the barriers causing the low rate of
telemedicine adoption in rural public hospitals in Bangladesh, the correlation between
these barriers or patients’ perspectives of these barriers.
The literature suggests that ICT-based healthcare research is varied and influenced
by researchers’ perspectives (Vishwanath & Scamurra, 2007). No conceptual or
theoretical frameworks concerning the relationships between barriers to telemedicine and
telemedicine adoption were found in the literature. These gaps enable the generation of
hypotheses to evaluate particularly seven broad categories of barriers encapsulated in the
present study’s conceptual model (see Figure 5). This study used robust prior studies on
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telemedicine, e-Health, telehealth and m-Health (see Table 1) (Alaboudi et al., 2016;
Bigna, Noubiap, Plottel, Kouanfack & Koulla-Shiro, 2014; Boonstra & Broekhuis, 2010;
Bullock et al., 2017; Cajita, Hodgson, Lam, Yoo & Han, 2018; De Bustos et al., 2009;
Faber, van Geenhuizen & de Reuver, 2017; Freed et al., 2018; Gravel, Légaré & Graham,
2006; Jang-Jaccard et al., 2014; Johnson, 2001; Leaming, 2007; LeRouge & Garfield,
2013; Lin, Lin & Roan, 2012; Lohmann et al., 2018; Modi et al., 2018; Moffatt & Eley,
2011; Ramtohul, 2015; Rogove, McArthur, Demaerschalk & Vespa, 2012; Scott Kruse,
Atkins et al., 2018; Scott & Mars, 2013; Van Dyk, 2014; Whitten, Holtz, Meyer &
Nazione, 2009) to guide the choice of barriers and develop the research hypotheses.
Table 1
Constructs (Adoption Barriers) and Sources
Adoption barriers
Organisational

Sources
Alaboudi et al. (2016), Boonstra and Broekhuis (2010), Gravel
et al. (2006), Légaré et al. (2008), Mohr et al. (2013), Gurses
and Xiao (2006), Gagnon et al. (2012), Broens et al. (2007),
Halamka et al. (2006), Kaye et al. (2010), Lo et al. (2018),
Van Dyk (2014), Yarbrough and Smith (2007), Cresswell and
Sheikh (2013), Molfenter et al. (2015), Mohammadzadeh et al.
(2013)

Technological

Alaboudi et al. (2016); De Bustos et al. (2009); Bouwman,
Carlsson, Molina-Castillo and Walden (2007); Halamka et al.
(2006); Holland et al. (2018); Gagnon et al. (2012); Broens et
al. (2007); Kaye et al. (2010); Molfenter et al. (2015); Mohr et
al. (2013); Holland et al. (2018); LeRouge and Garfield
(2013); Stroetmann, Artmann and Stroetmann (2011)
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Sources

Gravel et al. (2006); Légaré et al. (2008); Plaete et al. (2015);
Gagnon et al. (2012); Khanapi et al. (2015); Scott Kruse,
Karem et al. (2018); Molfenter et al. (2015); Levine et al.
(2014); Mohr et al. (2013); LeRouge and Garfield (2013);
Sanders et al. (2012); Mohammadzadeh et al. (2013); Halamka
et al. (2006)

Poor quality of care

Akter et al. (2010); Gruber, Cummings, Leblanc and Smith
(2009); Cresswell and Sheikh (2013); Hale and Kvedar (2014);
Hall and McGraw (2014); Petersen and DeMuro (2015); Scott
Kruse, Karem et al. (2018); Stroetmann et al. (2011); Boonstra
and Broekhuis (2010); Ludwick and Doucette (2009);
Cresswell and Sheikh (2013)

Patient distrust

Lluch (2011); Akter et al. (2011); Gefen (2002); Cherney and
Van Vuuren (2012); Scott Kruse, Karem et al. (2018);
Yarbrough and Smith (2007); Gefen and Straub (2004)

Health staff

Kaye et al. (2010); Lluch (2011); Lohmann et al. (2018); Salvi

motivation

et al. (2018); Gagnon et al. (2012); Yarbrough and Smith
(2007); Halamka et al. (2006); Albahri et al. (2018); Boonstra
and Broekhuis (2010); Darkwa et al. (2015); Scott Kruse,
Karem et al. (2018); Scholl, Syed-Abdul and Ahmed (2011)

Service

Akter et al. (2008); Gruber et al. (2009); Cresswell and Sheikh

dissatisfaction

(2013); Gustke, Balch, West and Rogers (2000); Ludwick and
Doucette (2009); Gagnon et al. (2012); Boonstra and
Broekhuis (2010)
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The barriers to telemedicine adoption in rural public hospitals setting in
Bangladesh is relatively unresearched. No empirical literature has investigated the
underlying causes of the low adoption rate of telemedicine in the Bangladeshi context.
The research question and sub-questions arose from these gaps in the literature and drove
the development of a conceptual model. The growing body of published studies
investigating the challenges associated with telemedicine adoption were reviewed along
with guidelines on telemedicine implementation to gain insight into how to successfully
and sustainably implement telemedicine in underdeveloped contexts. A pre-test of the
research instruments was conducted to ensure the reliability and validity of the scales
their appropriateness for the present study (Venkatesh, 2000). A focus group of 15
Bangladeshi PhD students were invited to evaluate the questionnaire (Venkatesh et al.,
2003) due to their academic skills, research experience and knowledge of telemedicine
services in rural Bangladesh. The primary objectives of the literature review and focus
group were to develop the constructs and hypotheses which served as building blocks for
the conceptual research model.
The proposed research model incorporates seven categories of barriers—
organisational (Van Dyk, 2014), technological (Holland et al., 2018), resource allocation
(Scott Kruse, Karem et al., 2018), motivational (Lohmann et al., 2018), satisfaction
(Akter et al., 2008), trust (Lluch, 2011) and quality of care (Petersen & DeMuro, 2015)—
as impediments to adopting (Gagnon et al., 2012) telemedicine in rural settings (see
Figure 5). These are regarded as mutually exclusive and exhaustive in terms of model
parsimony.
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Figure 5. Conceptual model of barriers to telemedicine healthcare service adoption in
rural Bangladesh.
This conceptual model brings to light the relationships between telemedicine and
its adoption barriers—organisational, technological, resource allocation, motivational,
satisfaction, trust and quality of care—in the context of rural public hospitals in
Bangladesh. To this researcher’s knowledge, no previous studies have examined the
factors causing the low rate of telemedicine adoption in Bangladesh’s rural public
hospitals or investigated these barriers from a patient perspective. Thus, the proposed
model contributes significantly to the literature, particularly in the context of developing
nations, and provides a foundation for an investigation that will yield practical guidelines
for expediting telemedicine adoption in rural settings in emerging countries (see Chapters
4 and 5).
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3.2.1 Organisational Barriers
Whittaker, Aufdenkamp and Tinley (2009) and Kifle, Mbarika, Tsuma, Wilkerson
and Tan (2008) documented potential users, organisational infrastructure and policy as
significant barriers to telemedicine adoption. Lack of organisational effectiveness (LOE)
is considered a significant telemedicine adoption barrier (Evans, 2015). Cresswell and
Sheikh (2013) found LOE a major barrier to telemedicine adoption. Evans (2015)
suggested that successful telemedicine adoption relies on organisational restructuring of
internal processes and integration of new patient care policies and procedures for allow
health seeker and health provider use of telemedicine platforms. Van Dyk (2014) reported
policy, change management, economic feasibility, perception, user friendliness and
governance as barriers to telemedicine services. Legislation, organisational infrastructure,
societal factors (Boonstra & Broekhuis, 2010; Van Dyk, 2014) and strategic planning
(Modi et al., 2018; Scott & Mars, 2013) have also been reported as significant barriers to
e-Health (i.e., telemedicine) adoption.
Bangladesh’s healthcare industries have found it difficult to enhance SQ and
improve accessibility (Akter et al., 2008), perhaps partly due to the low rate of
telemedicine deployment in rural settings. Studies show that providing high-quality care
(Williams et al., 2018), leadership engagement (Ross, Stevenson, Lau & Murray, 2016)
and regulations and health guidelines are indispensable for building health seekers’ trust
(Oak, 2007). Uncertainty about rules and clinical guidelines are considered dominant
barriers (Martin et al., 2012) that may influence organisational trustworthiness and many
e-Health projects fail because of inadequate regulatory policy integration (Gagnon et al.,
2009). Therefore, the following hypotheses are proposed:
Hypothesis 1 (H1): Organisational effectiveness influences telemedicine
adoption success.
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trustworthiness in telemedicine usage.
3.2.2 Technological Barriers
Telemedicine is a technology-based healthcare system that can contribute to better
health management by integrating ICT, clinics and the internet to provide teleconsultation
between clinicians and patients (Kiberu et al., 2017). Rural communities in developing
countries are deprived of quality health services because of poor ICT infrastructure
(Hossain et al., 2018). In Bangladesh, the ICT sector has grown quickly in recent years
(see Section 2.2). Most (99%) of the population have access to mobile networks that cover
92% of the country and 97% of households have at least one mobile phone (Ahmed,
Bloom et al., 2014). Islam et al. (2017) determined that 73.9% of participants share health
information through social media, demonstrating a sophisticated level of engagement
with ICT-based health to make informed health decisions. In the public health sector, ICT
remains inadequate and reliability issues make it a potential technological barrier (Van
Dyk, 2014). Many telemedicine technologies appear to be unsuccessful because they have
little effect on healthcare practices and often disregard interdependencies between
technology, human characteristics and socioeconomic circumstances (van Gemert-Pijnen
et al., 2011).
J. Hasan (2012) reported that in Bangladesh, internet access and electric power
supply are not sufficiently reliable to successfully adopt telemedicine. This is supported
by Hoque et al. (2014). These are critical barriers to secure ICT infrastructure (Lewis et
al., 2012). Therefore, the following hypotheses are proposed:
Hypothesis 3 (H3): ICT infrastructure influences organisational effectiveness.
Hypothesis 4 (H4): ICT infrastructure influences quality of care.
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3.2.3 Resource Barriers
As a developing country, Bangladesh lacks the resources to deploy telemedicine
(Khan et al., 2012). Kiberu et al. (2017) found that equipment costs and insufficient
human resources allocations are considered potential resources barriers to telemedicine
adoption. The literature reported that change resistance among patients and health staff;
human resources shortcomings; lack of ownership, ICT skills, policymaking, leadership
and coordination; insufficient monitoring and evaluation; cultural and language barriers
(Fanta, Pretorius & Erasmus, 2015); poor services (Hossain et al., 2018); insufficient
hardware access (Boonstra & Broekhuis, 2010); insufficient financial resources (Miller,
2010); poor resources allocation (Boonstra & Broekhuis, 2010); and lack of appropriate
equipment (Scott Kruse, Karem et al., 2018) are dominant resource barriers to
telemedicine adoption. Weinstein et al. (2014) mentioned that the cost, allocation of
funding for equipment and recruitment of physicians are considered dominant barriers to
telemedicine adoption. Miller (2010) found that financial reasons, resources allocations
and inadequate supplies are dominant barriers to telemedicine adoption. Therefore, the
following hypothesis is proposed:
Hypothesis 5 (H5): Allocation of resources influences the adequacy of ICT
infrastructure.
3.2.4 Health Staff Motivation Barriers
Health staff motivation is defined as the degree to which a staff member is willing
to perform assigned tasks to attain organisational goals (Franco, Bennett & Kanfer, 2002),
and is a vital issue facing many developing countries (Jayasuriya, Jayasinghe & Wang,
2014). Financial incentives could be a crucial determinant of staff motivation because
health services are entirely labour intensive (Franco et al., 2002). If health workers do not
perceive personal benefits from telemedicine, they will not be motivated to change their
working habits (Vishwanath & Scamurra, 2007). When health staff are rewarded with
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financial incentives based on job performance, their motivation increases, fostering eHealth implementation (Boonstra & Broekhuis, 2010) and provision of better health
services that contribute to patient satisfaction in telemedicine services (Ross et al., 2016).
Lack of clear benefits, incentives and support for physicians; poor patient–
clinician communication; marketplace competition and privacy legislation (Boonstra &
Broekhuis, 2010); shortcomings in facilities (Jayasuriya et al., 2014); a strong sense of
mission; and observable organisational effectiveness are considered critical issues tied to
staff motivation (Miller, 2010). Interpersonal relationships remain cornerstones of health
staff motivation, provided they facilitate understanding and improve the exchange of
health information between clinicians and patients (Weiner & Biondich, 2006). This
translates into detailed health histories and better health treatment plans and outcomes
(Shaarani, Taleb & Antoun, 2017). Patients expect high-quality services at an affordable
cost, and providing poor-quality service (Martin et al., 2012) encourages patients to
bypass local health providers and travel to urban hospitals (Nesbitt, Marcin, Martha &
Cole, 2005). Financial incentives could lead to quality improvement, intensifying
telemedicine service adoption (Miller & Sim, 2004). Therefore, the following hypotheses
are proposed:
Hypothesis 6 (H6): Health staff motivation influences quality of care.
Hypothesis 7 (H7): Health staff motivation influences patient satisfaction.
Hypothesis 8 (H8): Health staff motivation influences telemedicine adoption
success.
3.2.5 Quality of Care Barriers
Growing demands, increasing costs and inadequate and inconsistent SQ are
putting ICT-supported healthcare systems at risk (Lluch, 2011). The poor quality of
Bangladesh’s healthcare services is a significant concern (Chandler, Chonya, Mtei,
Reyburn & Whitty, 2009), and patient satisfaction regarding quality of care is consistently
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neglected (Akter et al., 2008). de la Torre Díez et al. (2018) claimed that in telemedicine
provision, quality of both service and experience is essential to maintain patient health.
Uncoordinated monitoring, inconsistent SQ, insufficient privacy and confidentiality, and
poor coordination can be barriers to patient satisfaction in telemedicine services (Lluch,
2011). Physician–patient relationship interference is the most-cited barrier to
telemedicine healthcare service adoption (Boonstra & Broekhuis, 2010). Therefore, the
following hypothesis is proposed:
Hypothesis 9 (H9): Quality of care influences patient satisfaction.
3.2.6 Patient Satisfaction Barriers
Health client satisfaction is critical to healthcare quality assessment and
establishes organisational loyalty—a core issue in the healthcare industry’s survival
(Elbeck, 1987). Hage et al. (2013) showed that telemedicine services that do not meet
demand and have poor availability or accessibility lead to significant patient distrust and
service dissatisfaction. de la Torre Díez et al. (2018) described the SQ perceived by
telemedicine patients as quality of service experience, while Martin et al. (2012) claimed
that patients expect high-quality services from providers. Conversely, poor-quality
services contribute to patient dissatisfaction and untrustworthiness. Medical malpractice,
unclear laws about telemedicine practices and inconsistent virtual medical devices at rural
hospitals are dominant barriers plaguing telemedicine health provision (Boonstra &
Broekhuis, 2010). Studies have reported that patients may travel to other providers (Call
et al., 2015) if telemedicine is unable to satisfy them by improving access, facilitating
patient education and engagement, and promoting clinical care (Mathieson, Leafman &
Horton, 2017). Therefore, the following hypotheses are proposed:
Hypothesis 10 (H10): Patient satisfaction influences telemedicine adoption
success.
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Hypothesis 11 (H11): Patient satisfaction influences trustworthiness in
telemedicine usage.
3.2.7 Patient Trustworthiness Barriers
Trustworthiness in telemedicine plays a critical role in forming patients’
confidence and their continuing intentions to reuse the system (Akter et al., 2011).
Trustworthiness incorporates three characteristics—ability, benevolence and integrity
(Mayer & Davis, 1999)—and is critical in forming patient confidence and continuing
intention to reuse the system (Akter et al., 2011). Inadequate monitoring; lack of
usefulness (Vishwanath & Scamurra, 2007); and lack of patient privacy, confidentiality
and data security (Chang et al., 2015) adds to users’ distrust of telemedicine service
delivery. Further significant barriers are a lack of management support, security standards
and clear patient benefits (Vishwanath & Scamurra, 2007) (all considered to be the
foundation components of patients’ distrust of the services). Therefore, the following
hypothesis is proposed:
Hypothesis 12 (H12): Patient’ trustworthiness in telemedicine usage influences
telemedicine adoption success.
The next section undertakes a literature review to identify the determinants that
influence health seekers’ acceptance and adoption of telemedicine in rural Bangladesh.

Determinants

Influencing

Health

Seekers’

Acceptance

and

Adoption of Telemedicine Healthcare Services in Rural Bangladesh
Sustainability in healthcare provision has become a complex challenge in public
administration, generating considerable interest in adopting innovative telemedicine
(Celdrán et al., 2018). Yet, telemedicine adoption has been remarkably slow due to
scepticism and resistance by many stakeholders (Bain, 2006). Patients’ attitudes towards
and perceptions of telemedicine healthcare are unexplored in the literature, but are
considered critical to successful telemedicine adoption in the rural areas of developing
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countries. Exploration of the determinants of health seekers’ acceptance and use of
telemedicine in rural settings could support its successful adoption (Evans, 2015). The
TAM is an appropriate theory for assessing telemedicine acceptance and use (Holden &
Karsh, 2010) by health seekers. The present study uses an extended TAM to investigate
determinants that influence patients’ acceptance and adoption of telemedicine in centres
hosted by rural public hospitals in Bangladesh.
There have been growing demands, especially in low- and middle-income
countries, for ICT-based health services to facilitate safe health access and better,
affordable health assistance (Ahmed, Bloom et al., 2014). Bangladesh has a shortage of
health workers and most are concentrated in urban areas (El Arifeen et al., 2013) (see
Section 2.3.1). Telemedicine healthcare can be the best choice (Ferlie & Shortell, 2001)
for linking rural and remote communities with distant care and reducing the travel time
and cost (Jang-Jaccard et al., 2014) associated with such a shortage of healthcare
resources (Hoque & Sorwar, 2017). This study investigates potential factors that
influence health seekers’ acceptance and adoption of telemedicine in centres hosted by
rural public hospitals in Bangladesh.
ICT applications in healthcare industries enhance SQ, improve accessibility,
promote optimal healthcare delivery (Yusif et al., 2017) and advance the healthcare sector
in developing countries (Hoque et al., 2017). However, there remain significant
challenges (Bashshur et al., 2016) to successful telemedicine adoption in emerging
economies like Bangladesh (Hoque et al., 2017) such as the determinants that lead to
telemedicine acceptance or rejection by rural patients (Yallah, 2014). Telemedicine holds
much promise (Mars, 2013), but patients’ awareness; acceptance among stakeholders;
and issues of SQ, privacy, confidentiality, defensive medical practices and fears
(Parimbelli et al., 2018); unfamiliarity with required skills and knowledge; and
difficulties handling ICT applications (Koivunen & Saranto, 2018) may influence
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patients’ BI (Bain, 2006) and add to the barriers of broader telemedicine adoption in
Bangladeshi clinical practices (Parimbelli et al., 2018). Rho et al. (2014) noted that
telemedicine acceptance and adoption appears slow in actual healthcare settings. These
identified contextual hazards give impetus to the present research.
Bangladesh’s healthcare system is highly pluralistic (Ahmed et al., 2013;
Vaughan et al., 2000), consisting of public, private and NGO healthcare systems aided by
international donor agencies (Hamid et al., 2015; Talukder, 2011). To achieve a better
managed and coordinated healthcare system in Bangladesh, there is a pressing need to
integrate ICT further into healthcare industries (Gibson et al., 2011).
The Bangladeshi Government has given high priority to the integration of
telemedicine into public healthcare systems. In 2010, telemedicine was adopted in public
hospitals under the MOHFW’s supervision in partial fulfilment of the 2021 Digital
Bangladesh vision. To date, there are 84 active telemedicine centres in 57 of Bangladesh’s
488 Upazila (subdistrict) hospitals. The integration of 27 specialised, district-level and
medical college hospitals that provide telemedicine support to existing rural telemedicine
centres is considered a significant shift in Bangladesh’s public healthcare sector. A central
database system has been established to store data from health facilities, including data
from all public health professionals (Ahmed, Bloom et al., 2014). Despite growing
demand for telemedicine, the adoption rate is slow and stakeholders remain sceptical
(Bain, 2006). Ahmed et al. (2013) found that despite considerable improvement in the
public healthcare sector, its performance is weak and there remains insufficient physical
and human infrastructure and logistics. One study suggests that most users are reluctant
to use ICT-based healthcare services in Bangladesh because of their negative perception
of its efficacy and effectiveness (Hoque et al., 2017). Thus, the key to successful adoption
of new technologies like telemedicine is an understanding of the consequences of social,
environmental and human factors (Karsh, 2004). Another study indicated that successful
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e-Health (i.e., telemedicine) adoption entails an understanding of the effects of social and
human factors such as attitude and PEU on adoption attitudes (Hoque et al., 2017).
Understanding people’s acceptance or rejection of technology such as computers appears
to be one of the most challenging factors in information systems research (Davis et al.,
1989). While there have been challenges since 1999 (Nessa et al., 2008), some large-scale
telemedicine projects have become fully operational, meriting continued consideration
(Williams et al., 2018) and giving strength to patients’ attitudes, awareness and
understandings of telemedicine project viability.
To date, the Bangladeshi literature has mostly focused on m-Health adoption
issues (Ahmed, Bloom et al., 2014; Hoque & Sorwar, 2017), although a recent study
(Hoque & Sorwar, 2017) focused on e-Health adoption in urban areas in Bangladesh.
Little research has been conducted on rural patients’ perspective in telemedicine context,
especially in developing countries like Bangladesh. Telemedicine appears to be accepted
by rural health seekers in many developed countries (Bros et al., 2018). Conversely, its
acceptance by rural health seekers in developing countries could be based on different
determinants that affect patients’ BI (Lin & Chang, 2018). The literature has not identified
these determinants in the context of rural Bangladesh. Further, there has been little
reported investigation into telemedicine projects initiated under the present Government
of Bangladesh. Addressing health seekers’ acceptance and adoption of telemedicine could
advance a pragmatic understanding of how to sustain telemedicine in rural Bangladesh’s
public hospitals.
3.3.1 Theoretical Model and Hypotheses
The TAM is a theoretical model proposed by Davis (Davis, 1989; Davis et al.,
1989) to better understand and explain an individual’s attitude and behaviour towards
acceptance or rejection of ICT (Agarwal et al., 1997). The TAM, theory of reasoned
action (Fishbein & Ajzen, 1975) and theory of planned behaviour (Ajzen & Madden,
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1989) have been widely used for predicting ICT usage intentions and behaviour
(Venkatesh & Davis, 2000; Venkatesh & Davis, 1996; Agarwal et al., 1997). Adapted
from the theory of reasoned action, TAM is a widely used model for understanding,
explaining and predicting users’ acceptance and use of technology by evaluating their
internal beliefs, attitudes and behavioural intentions concerning technology and its
adoption (Davis et al., 1989; Hu et al., 1999; Rho et al., 2014; Venkatesh, 2000). Many
acceptance determinant theories, including the theory of reasoned action, TAM,
motivational model, theory of planned behaviour, SCT, model of personal computer
utilisation and innovation diffusion theory, appear to be important for understanding,
explaining and predicting users’ intentions and use of new technologies (Venkatesh et al.,
2003). The TAM is the leading theory-based model for analysing health ICT acceptance
(Cimperman, Brenčič & Trkman, 2016; Venkatesh & Davis, 1996, 2000). The TAM has
been extended by using the PEU and PU constructs to validate the model, with studies
confirming the validity and reliability of the model in linking external and internal
variables with ICT acceptance and use (Van Dyk, 2014; Venkatesh & Davis, 2000).
However, one study noted that the TAM is inadequate in healthcare applications,
especially medical informatics (Huang, 2010).
The present study builds on prior research (Davis, 1989; Davis et al., 1989;
Venkatesh, 2000; Venkatesh & Davis, 1996, 2000; Venkatesh et al., 2003) by presenting
behavioural attributes while maintaining the parsimony of the original theory. It develops
a theoretically supported TAM to investigate health seekers’ acceptance and adoption of
telemedicine in rural centres hosted by Bangladesh’s public hospitals. Consistent with
prior studies, the present study developed a telemedicine model as an extension of the
TAM as the theoretical basis for predicting health seekers’ telemedicine acceptance and
adoption intention in rural Bangladesh’s public hospital settings (see Figure 6). It was
predicted to outperform extended TAM by establishing an optimal data fit and accounting
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for a greater proportion of the variance in health seekers’ telemedicine acceptance and
adoption intentions. A set of hypotheses was developed to evaluate eight broad categories
of determinants encapsulated in the study’s conceptual model that were adapted from
previous studies and regarded as mutually exclusive and exhaustive: PU (Davis, 1989;
Davis et al., 1989; Venkatesh, 2000; Venkatesh & Davis, 1996, 2000; Hu et al., 2002;
Holden & Karsh, 2010; Chen & Hsiao, 2012), PEU (Davis, 1989; Davis et al., 1989;
Venkatesh, 2000; Venkatesh & Davis, 1996, 2000; Holden & Karsh, 2010; Chen & Hsiao,
2012), SQ (Chen & Hsiao, 2012; Akter et al., 2010), privacy and data security (PDS) (Hu
et al., 2002; Hoque et al., 2017; Hale & Kvedar, 2014), social influence (SI) (Holden &
Karsh, 2010; Hoque & Sorwar, 2017), facilitating conditions (FC) (Holden & Karsh,
2010; Hoque & Sorwar, 2017), SE (Lankton & Wilson, 2007b; Igbaria & Livari, 1995;
Compeau et al., 1999) and BI (Mun et al., 2006; Holden & Karsh, 2010; Hoque & Sorwar,
2017) (see Table 2). In the present study, behavioural intention is commonly referred to
as acceptance and adoption (Holden & Karsh, 2010).
Table 2
Constructs (Determinants of Telemedicine Adoption) and Sources
Determinants of

Sources

telemedicine adoption
Perceived usefulness

Bhattacherjee and Hikmet (2007); Chau and Hu (2002);

(PU)

Hoque et al. (2017); Mital, Chang, Choudhary, Papa and Pani
(2017); Venkatesh et al. (2003); Zhang, Luo et al. (2017);
Zhang, Han et al. (2017)

Perceived ease of use

Chau and Hu (2002); Mital et al. (2017); Venkatesh et al.

(PEU)

(2003); Zhang, Han et al. (2017); Zhou et al. (2019)
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telemedicine adoption
Self-efficacy (SE)

Bilgrami et al. (2019); Johnston and Warkentin (2010);
Maillet, Mathieu and Sicotte (2015); Shankar, Smith and
Rangaswamy (2003); Tsai et al. (2019); Zhang, Han et al.
(2017)

Service quality (SQ)

Akter et al. (2010); Chiou and Droge (2006); Kettinger and
Lee (1997); Zhao, Lu, Zhang and Chau (2012)

Social influence (SI)

Duarte and Pinho (2019); Dwivedi, Shareef, Simintiras, Lal
and Weerakkody (2016); Hoque and Sorwar (2017); Macedo
(2017); Venkatesh et al. (2003)

Privacy and data

Chellappa and Sin (2005); Culnan and Armstrong (1999);

security (PDS)

Dünnebeil, Sunyaev, Blohm, Leimeister and Krcmar (2012);
Hoque et al. (2017)

Facilitating conditions

Alam, Hoque, Hu and Barua (2020); Duarte and Pinho

(FC)

(2019); Dwivedi et al. (2016); Hoque and Sorwar (2017);
Macedo (2017); Venkatesh et al. (2003)

Behavioural intention

Chau and Hu (2002), Hoque and Sorwar (2017), Venkatesh et

to use telemedicine (BI) al. (2003), Zhou et al. (2019)
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Figure 6. Model of health seekers’ acceptance and adoption of telemedicine healthcare
service in rural Bangladesh.
This conceptual telemedicine model and the identification of eight constructs
relevant to this research area (PU, PEU, SQ, PDS, SI, FC, SE and BI) are a significant
contribution to the literature and our understanding of telemedicine adoption in rural areas
in emerging economies. The application of an extended TAM to predict, understand and
explain health seekers’ BI in a rural context (see Section 5.2) further contributes to this.
Although previous studies have applied the TAM or UTAUT to health applications in
developed countries, very little research has been conducted in developing countries
(Hoque & Sorwar, 2017), especially rural areas. To this researcher’s knowledge, the
present study is the first to apply an extended TAM to investigate the factors influencing
health seekers’ acceptance and adoption of telemedicine in rural public hospital settings
in Bangladesh. The empirical findings allow recommendations for practical guidelines
for expediting telemedicine implementation in rural settings in emerging economies (see
Chapter 7).
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3.3.2 Perceived Usefulness
PU is a consistently strong acceptance determinant for understanding the
behavioural intention to adopt technology (Venkatesh et al., 2003). PU can be described
as the degree to which an individual believes that using a system will improve their job
performance or productivity (Venkatesh, 2000; Venkatesh & Davis, 2000). In the present
study, PU is defined as the degree to which a patient believes that using telemedicine will
improve their disease-related outcome or status. Rho et al. (2014) studied telemedicine
service acceptance and found that PU has a direct positive effect on BI. Similarly, Hu et
al. (1999) found that PU was a significant determinant in physicians’ acceptance of
telemedicine technology in public tertiary hospitals in Hong Kong.
Chen and Hsiao (2012) investigated factors influencing the acceptance of hospital
information systems (HISs) and found PU had a significant effect on HIS acceptance.
Chau and Hu (2002) studied telemedicine adoption in hospitals in Hong Kong and found
that PU was the most significant factor affecting physicians’ acceptance of telemedicine
technology. Therefore, it is predicted that when a patient’s perception of the usefulness
of telemedicine is high, the patient is more likely to use telemedicine. Therefore, the
following hypothesis is proposed:
Hypothesis 13 (H13): PU has a positive effect on BI.
3.3.3 Service Quality
SQ is defined as, ‘a measure of how well the service level delivered matches
customer expectations’ (Parasuraman, Zeithaml & Berry, 1985, p. 42) and is a widely
used, but challenging (Boscarino, 1992), healthcare service characteristic for diagnosing
its strengths and weaknesses (Kettinger & Lee, 1997). ‘Quality’ comprises users’
perceived information satisfaction (Kettinger & Lee, 1997), reflecting that high SQ leads
to high service satisfaction, positive effects and organisational success (Delone &
McLean, 2003). For example, SQ has been shown to affect PU, significantly affecting
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physicians’ acceptance of HISs in a hospital setting (Chen & Hsiao, 2012) and users’
intentions to use m-Health services (Akter et al., 2010). SQ significantly and positively
affects (Cronin Jr, Brady & Hult, 2000) and directly influences (Olorunniwo & Hsu,
2006) BI and the PU of telemedicine. This can be assessed by evaluating the quality of
the delivered services.
Akter et al. (2010) studied the SQ of m-Health platforms and found that SQ
significantly affects users’ intentions to use m-Health services. Therefore, the higher the
SQ as perceived by patients, the stronger their intentions and likelihood to use
telemedicine services. The better the SQ as perceived by patients, the more likely they
are to perceive telemedicine service as useful. The usefulness of the technology can be
assessed by evaluating the quality of the delivered services. Therefore, the following
hypotheses are proposed:
Hypothesis 14 (H14): SQ has a positive effect on BI.
Hypothesis 15 (H15): SQ has a positive effect on the PU of telemedicine services.
3.3.4 Privacy and Data Security
Hall and McGraw (2014) noted that there is a severe PDS risk in telehealth
systems which must be addressed for telehealth adoption to succeed. Hale and Kvedar
(2014) mentioned that PDS risks occur in healthcare systems due to insufficient control
over data handling such as data collection, usage and sharing. Appari and Johnson (2010)
and Hoque et al. (2017) found that health seekers might not be confident in sharing
information about their diseases (e.g., HIV), psychiatric behaviour, genetics and/or sexual
preference with a third party, rather than directly with physicians, due to fear of social
disgrace and discrimination. Studies suggest that patients are more likely to accept
telemedicine services if they perceive their privacy and information are well protected.
Angst and Agarwal (2009) noted that PDS in healthcare systems have been given high
priority in medical informatics research. Aldana et al. (2001) found that privacy is a strong

Chapter 3: Literature Review

95

predictor for satisfaction with the quality of care in rural Bangladesh. Therefore, the
following hypothesis is proposed:
Hypothesis 16 (H16): PDS has a positive effect on BI.
3.3.5 Perceived Ease of Use
PEU is defined ‘as the extent to which a person believes that using the system will
be free of effort’ (Venkatesh & Davis, 2000, p. 117). In the present study, PEU is defined
as the degree to which a patient believes that using telemedicine will be effortless.
Dünnebeil et al. (2012) noted that 12 healthcare studies using TAM identified that PEU
has a significant positive effect on PU. Venkatesh (2000) found that PU has a substantial
effect on BI, but PEU does not.
Aggelidis and Chatzoglou (2009) claimed that in healthcare studies, PU is a
dominant determinant of BI, but that there is no link between PEU and BI. Further, a
study investigating patient acceptance of web-based interactive self-management
technology found that PEU has a positive effect on users’ acceptance by mediating PU
(Or et al., 2011). Venkatesh (2000) similarly found that PEU has an indirect effect on the
BI via PU. Therefore, the following hypothesis is proposed:
Hypothesis 17 (H17): PEU has a positive effect on the PU of telemedicine
services.
3.3.6 Self-Efficacy
SE refers to ‘individuals’ beliefs about their ability and motivation to perform
specific tasks’ (Bandura, 1977 as quoted in Agarwal et al., 2000, p. 419). Compeau and
Higgins (1995) mentioned that SE influences an individual’s judgement concerning the
undertaking of a particular act or behaviour. SE represents people’s judgements of their
abilities to organise and execute a course of activities required to achieve a designated
performance (Lankton & Wilson, 2007b). SE comprises a multiplicity of skills that
influences a person’s belief that they can perform particular tasks in specific situations
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(Rosenstock et al., 1988) such as information systems adoption (Lending & Dillon, 2007).
SCT predicts that SE influences expectations because an individual’s perceptions of how
well they can perform are derived from their behaviour (Lankton & Wilson, 2007b) and
characteristics (Lewis, Agarwal & Sambamurthy, 2003). However, SE factors have
received little research attention in telemedicine adoption studies (Zhang, Han et al.,
2017).
In the present study, SE is defined as the degree of health seekers’ judgements of
their ability to perform their behaviours in using telemedicine services for attaining a
certain level of telemedicine service performance. Drawing on SCT, the present study
demonstrates how health seekers’ SE shapes expectations of telemedicine service
performance (Looney, Valacich, Todd & Morris, 2006) (see Sections 5.3 and 6.3).
Bandura (1986) found that perceived SE mediates patients’ health behaviours, such as
enhanced perceptions of physical and cardiac efficacy during treadmill activities. The
efficacy varies depending on the dichotomous dimensions that affect human decisions
and actual behaviour (Zhang, Han et al., 2017).
Efficacy factors in telemedicine combine the patients’ assessment of the
effectiveness of the proposed behaviour and perceived ability or competency (i.e., SE) to
conduct the behaviour (Zhang, Han et al., 2017). A patient with a high sense of personal
competency or SE (Lucas, Alexander, Firestone & Baltes, 2006) will gain better
information and quality of services from telemedicine delivery (Zhang, Han et al., 2017),
but tend to have high expectations of telemedicine performance. It is proposed that
patients are more likely to perceive telemedicine SQ if they possess confidence (i.e., SE)
when engaging with telemedicine services. Therefore, the following hypothesis is
proposed:
Hypothesis 18 (H18): SE has a positive effect on telemedicine SQ.
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3.3.7 Social Influence
SI is critical in the development of an individual’s behaviour in the way they are
directly or indirectly influenced by the feelings, thoughts and actions of others (Vries,
Backbier, Kok & Dijkstra, 1995). SI can be described in an ICT context as, ‘the degree
to which an individual perceives that important others believe he or she should use the
new system’ (Venkatesh et al., 2003, p. 451), and whether others expect that individual
to perform a behaviour (Zhang, Han et al., 2017). Lewis et al. (2003, p. 662) defined SI
as, ‘perceived social pressure to perform or not perform the behaviour’, indicating higher
perceptions of social pressure result in high BI. Positive SI and support can enhance a
patient’s BI (Cimperman et al., 2016) and a system’s efficacy.
Hoque et al. (2017) found that SI has a significant effect on behavioural intention
to adopt m-Health services in Bangladesh. A study on the effect of social controls as
predictors of smoking found that as the constructs of SE and attitude significantly
improved, so did the predictive power of the model (Vries et al., 1995). SI also has a
critical influence on technology adoption (Igbaria & Iivari, 1995), such as the relationship
between SI and computer SE (Mediaty, 2017). Lucas et al. (2006) investigated
mathematical SE and confirmed SI had a strong effect on participants’ mathematical
efficacy. Wu, Wang and Lin (2007) argued that provided valuable support will efficiently
increase an individual’s capability or competency (i.e., SE) to perform a behaviour.
Therefore, the following hypotheses are proposed:
Hypothesis 19 (H19): SI has a positive effect on BI.
Hypothesis 20 (H20): SI has a positive effect on patients’ SE when interacting
with telemedicine services.
3.3.8 Facilitating Conditions
FC can be described ‘as the degree to which a person believes that an
organisational and technical infrastructure exists to support use of the system’ (Venkatesh
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et al., 2003, p. 453). This broad definition incorporates three variables—perceived
behavioural control, FC and compatibility (Venkatesh et al., 2003)—that have direct
effects on behavioural control and behaviour (Venkatesh, Thong & Xu, 2012). Studies
also mentioned that FC incorporate both resources and technologies that positively
influence successful implementation of ICT-based systems (Aggelidis & Chatzoglou,
2009). There is a more meaningful relationship between organisational FC and the actual
use of technology than there is with the prediction of behavioural intention (Aggelidis &
Chatzoglou, 2009).
Wakefield and Blodgett (1999) indicated that individuals who spend more time
on FC perceive more strongly the experience of SQ. FC also have a substantial effect on
trust regarding data security and privacy protection (Lu, Yu & Liu, 2005) and SI factors
(Mediaty, 2017). Bakar and Razak (2014) confirmed FC have a positive effect on the
factors related to SI. Ajjan and Hartshorne (2008), for example, found that in e-learning
adoption, faculty members’ awareness and feelings related to the benefits (i.e., facilitated
conditions) of Web 2.0 technologies could improve students’ learning, interaction with
faculty and peers, writing abilities and satisfaction with the courses. This indicates that
the better the facilitated conditions in an e-learning environment (i.e., better access to
course materials, interactions with instructors and peers, teaching and learning), the more
likely there was to be a definite decision from faculty members to adopt Web 2.0
technologies for students.
Consistent with prior studies, it is believed that FC are a potent determinant of the
PEU, SQ, PDS and SI of telemedicine. A telemedicine patient who determines that
telemedicine exists with highly facilitated conditions is more likely to gain experience
with the system’s ease of use, have a greater service experience because of an effective
PDS system and be positively influenced by social experiences. Therefore, the following
hypotheses are proposed:
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Hypothesis 21 (H21): FC have a positive effect on SI.
Hypothesis 22 (H22): FC have a positive effect on PEU.
Hypothesis 23 (H23): FC have a positive effect on SQ.
Hypothesis 24 (H24): FC have a positive effect on PDS.
The next section undertakes a literature review to identify the antecedent factors
that influence health seekers expectations of telemedicine adoption in rural Bangladesh.

Antecedent Factors Influencing Health Seekers’ Expectations of
Telemedicine Healthcare Services Adoption in Rural Bangladesh
Customer expectations towards e-Health provision are relatively unexplored
(Zeithaml et al., 1993). The present study explored and sought the antecedents of patients’
expectations of telemedicine adoption in developing countries. Zeithaml et al. (1993)
found that a vast body of research has investigated customer expectations, but the sources
or antecedent factors to expectations have not been researched. Further, studies on this
aspect of telemedicine have focused on developed countries. To this researcher’s
knowledge, little to no research has been conducted on the antecedents of expectations of
telemedicine adoption in emerging economies. This study is the first guided by SCT to
investigate the antecedent factors that influence patients’ expectations of telemedicine
adoption in centres hosted by rural public hospitals in Bangladesh. Thus, the insight from
this study fills a considerable gap in the literature.
3.4.1 Theoretical Model and Hypotheses: Antecedent to Expectation
This study builds on SCT (Bandura, 1977, 1986) to examine the concepts of an
individual’s SE, past experiences and affect (i.e., attitudes or enjoyment and prior
satisfaction [PR-SAT]) associated with e-services (Lankton & Wilson, 2007b). This
provides theoretical support for exploring the antecedent factors that influence the
formulation of patients’ telemedicine adoption expectations. SCT is a theory of human
behaviour that examines a three-way, bi-directional relationship that includes people,
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behaviour and the environment which are the constituent elements of a system of reflexive
or recursive determination (Cahill, 1987). According to SCT, the social environment and
an individual’s own behaviour are the sources of information from which the individual
acquires the knowledge that steers their actions (Cahill, 1987). SCT, which reflects the
key role of cognitive, vicarious, self-regulatory and self-reflective processes, pays much
attention to the social origins of thoughts and the mechanisms through which social
factors influence cognitive functioning (Bandura, 2009). The influence of each of these
factors differs based on the individual, specific behaviour being evaluated and particular
situation in which the behaviour occurs (Lankton & Wilson, 2007b). Expectations inspire
a person to perform behaviours which then influence subsequent thoughts and emotions
(Lankton & Wilson, 2007b). Further, expectations have a critical impact on consumers’
decision-making processes in a variety of consumption settings (Oliver & Winer, 1987).
SCT is deemed to be an appropriate guiding theory to explore the sources or antecedents
of patients’ expectations in telemedicine.
Olson and Dover (1979, p. 181) stated that ‘expectations as pretrial beliefs
required a precise measure of the belief elements in cognitive structure’. They observed
that the concept of expectations has been used to explain people’s behaviour in a wide
range of circumstances including the perception of self-performance, interpersonal
interactions, external SI and work motivation. In the social science context, expectation
is defined as, ‘the state of mind of a given individual with respect to an assertion, a coming
event, or any other matter on which absolute knowledge does not necessarily exist’
(Oliver & Winer, 1987, p. 470). According to Venkatesh and Goyal (2010, p. 283),
‘expectation is defined as a set of pre-exposure beliefs about the product’. Zeithaml et al.
(1993, p. 2) stated, ‘expectations are viewed as predictions made by customers about what
is likely to happen during an impending transaction or exchange’. In terms of expectation
formation, Oliver (1981, p. 33) stated, ‘It is generally agreed that expectations are
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consumer-defined probabilities of the occurrence of positive or negative events if the
consumer engages in some behaviour’. In the information systems context, researchers
have conceptualised expectations of e-services as a future predictions paradigm related to
systems information and SQ, system usefulness and overall system functional capability
(Lankton & Wilson, 2007b).
Susarla, Barua and Whinston (2006) claimed that expectations play an important
role in the evaluation of ICT-related e-services. Oliver (1980) asserted that expectations
perform two functions: they create a foundation for attitude formation and provide an
adaptation level for subsequent satisfaction decisions. Johnson and Mathews (1997)
stated that consumer attitude formation towards a restaurant could be liking it (affect),
desire to visit (behaviour) and belief about good value (cognition). Within consumer
satisfaction literature, expectations are defined as the extent of an individual’s pre-usage
belief regarding a service or a combination of beliefs and evaluation of beliefs (Susarla,
Barua & Whinston, 2003). Satisfaction is an emotional reaction to a brand or service
experience that is influenced by service or brand quality (Spreng & Mackoy, 1996).
Expectations are compared with a baseline or anchor for the level of consumer satisfaction
(Anderson & Sullivan, 1993). Consistent with SCT and analysis of the proposed
conceptual model, a set of hypotheses was developed to evaluate six broad categories of
antecedents to expectations encapsulated in the study’s conceptual model (see Figure 7).
The proposed model incorporates six constructs as antecedents to expectations—
knowledge, SE, TE, PR-SAT, enjoyment and expectations—drawn from prior robust
studies and modified for telemedicine (see Table 3).
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Figure 7. Model of antecedents to expectations of telemedicine healthcare service
adoption in rural Bangladesh (Zobair et al., 2019).

Table 3
Constructs (Antecedents to Expectations of Telemedicine) and Sources
Antecedents to expectations of

Sources

telemedicine
Self-efficacy (SE)

Bandura (1977, 1986); Bilgrami et al. (2019);
Compeau and Higgins (1995); Lankton and
Wilson (2007b); Rosenstock et al. (1988);
Yeşilyurt, Ulaş and Akan (2016); Zobair et al.
(2019)

Knowledge

Lankton and Wilson (2007a, 2007b); Webb
(2000); Zobair et al. (2019)
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Antecedents to expectations of

Sources

telemedicine
Telemedicine experience (TE)

Khalifa and Liu (2003); Kiberu et al. (2017);
Lankton and Wilson (2007b); Venkatesh and
Davis (1994); Zobair et al. (2019)

Enjoyment

Agarwal et al. (1997), Lankton and Wilson
(2007b), Trevino and Webster (1992),
Venkatesh (2000), Zobair et al. (2019)

Prior satisfaction (PR-SAT)

Cadotte, Woodruff and Jenkins (1987); Hoch
and Deighton (1989); Lankton and Wilson
(2007b); Thompson and Sunol (1995); Webb
(2000); Zobair et al. (2019)

Expectations

Anderson and Sullivan (1993), Bandura (2004),
Cahill (1987), Lankton and Wilson (2007b),
Oliver (1980), Susarla et al. (2006), Zobair et
al. (2019)

3.4.2 Self-Efficacy
The theorical background of SE, as grounded in SCT, and its definition in the
present study was previously discussed in Section 3.3.6. SE is a construct drawn from
Bandura’s SCT, defined as one’s belief in one’s capability to perform a particular
behaviour successfully (Bandura, 1977; Compeau & Higgins, 1995; Torkzadeh & Van
Dyke, 2002). Perceived SE affects an individual’s behaviour (Bandura, 1977). Compeau
and Higgins (1995) mentioned that SE influences an individual’s judgement to undertake
a certain behaviour. SE represents people’s judgements of their abilities to organise and
execute a course of activities required to achieve a designated performance (Lankton &
Wilson, 2007b). Rosenstock et al. (1988) noted that SE is situation specific. Barling and
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Beattie (1983) found that SE belief has a significant influence on predicting insurance
sales performance. Lending and Dillon (2007) demonstrated that SE has strong effects on
information systems adoption. SE comprises a person’s multiplicity of skills that impact
on their belief in their ability to perform a particular task in a specific situation (Yeşilyurt
et al., 2016).
Lankton and Wilson (2007b) found SCT can predict SE and has an impact on
expectations because the behaviour of an individual is entirely derived from their
perception of how well they can perform the behaviour. Lewis et al. (2003) noted that an
individual’s behavioural characteristics profoundly influence the usage of information
systems through their effects on their beliefs. In the present study, SE is defined as the
degree of health seekers’ judgements of their ability to perform their behaviours in using
telemedicine services for attaining a certain level of telemedicine service performance.
Drawing on SCT, the presented study demonstrates how health seekers’ SE shapes
expectations of telemedicine service performance (Looney et al., 2006) (see Sections 5.3
and 6.3).
In the context of health systems, Bandura (1986) found that perceived SE
mediates a patient’ health behaviour. For example, treadmill activities enhanced health
seekers’ perceptions of physical and cardiac efficacy (Bandura, 1986). Lankton and
Wilson (2007b) confirmed that SE has a significant influence on expectations. SCT
proposes that expectations are fundamental determinants of user behaviour (Igbaria &
Iivari, 1995). Lankton and Wilson (2007b) confirmed that SE has a substantial influence
on the expectations of online investing services. Igbaria and Iivari (1995) showed that
perceived SE plays a critical role in affecting motivation and behaviour of users’ decisions
involving computer usage and adoption. Consistent with prior studies, it is predicted that
highly efficacious telemedicine patients tend to have high expectations of telemedicine
services performance. Therefore, patients are more likely to perform telemedicine
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efficacy successfully if they perceive high expectations regarding SQ in telemedicine
services. Therefore, the following hypothesis is proposed:
Hypothesis 25 (H25): SE will positively influence expectations of telemedicine
adoption.
3.4.3 Past Experiences
The consumption experience is the key theme in consumer behaviour research
(Hoch & Deighton, 1989). Thompson and Sunol (1995) stated that within healthcare,
context expectations determine patients’ personal experiences or knowledge of others’
experiences and these are continually changing in the light of accumulated experiences.
Yi and La (2004) showed that consumers learn from their experiences in similar service
or product usage areas. Zeithaml et al. (1993) found that experience is the key antecedent
of expectations. Lankton and Wilson (2007b) noted that, according to SCT, past
experience is the key antecedent of expectations, for example, past experience is a key
predictor of customer expectation in online services. Cadotte et al. (1987) confirmed that
consumer experience is one of the sources of the expectation norms.
Susarla et al. (2003) demonstrated that within consumption setting behaviour,
consumers rely on their experience-based norms as the standards for the evaluation of the
service performance. Hoch and Deighton (1989) concluded that information can be
gathered from experience, thus, this is likely to have a greater influence on behaviour.
Evidence suggests a consistency with SCT expectations formed by an individual’s own
experience or mediated by others (LaRose & Eastin, 2004). This indicates that
expectations can be formed by past experience, word-of-mouth communications and
explicit and implicit services offered by organisations (Kelley & Davis, 1994). Yi and La
(2004) showed that consumer experience provides some information regarding services
or products and contributes to updating existing beliefs concerning products or services.
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Fitzpatrick and Hopkins (1983) found that expectations are formed from past
experiences and cultural assumptions of normal behaviours. Wilson, Lisle, Kraft and
Wetzel (1989) noted that expectations are an individual’s past reactions to a stimulus. For
instance, an individual may expect to like a new Woody Allen movie because they liked
the previous ones. Lankton and Wilson (2007b) indicated that past experiences could be
an important component of service expectations because services are intangible, meaning
that consumers may not have a physical or visible reference after the service is performed.
Susarla et al. (2003) indicated that consumers’ prior experience causes the formation of
norms which represent the frames of reference to assess satisfaction. Hoch and Deighton
(1989) argued that inexperienced consumers have greater difficulty encoding complex
product experiences due to having insufficient relevant knowledge structures. Patient
expectations determine both the brand evaluation (perceived quality) and response
(satisfaction) as well as behavioural intention in the evaluation of the caregiver’s
performance (John, 1992). More precisely, patients expectations lead to their servicerelated experiences (Webb, 2000). Consistent with prior research, the present study
examined past service-related experiences (knowledge) and past technology-related
experience (ICT-supported telemedicine experience [TE]) (Lankton & Wilson, 2007b).
3.4.4 Knowledge
Oliver and Winer (1987) stated that knowledge generates expectations.
Knowledge is indirectly related to consumer expectations through a level of consumer
‘role understanding’, which is an antecedent to expectations and a mediator for the
relationship between experience, familiarity and expectations (Webb, 2000). Knowledge
is defined as the familiarity and experience attained from prior service-related
experiences (Lankton & Wilson, 2007b). Familiarity refers to the quantity of a
consumer’s service-related experiences, and expertise is the ability to perform service-
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related tasks that the customer has attained through repetition, exploration or learning
(Lankton & Wilson, 2007b).
Webb (2000) drew a dichotomy of consumer knowledge (e.g., experience and
familiarity) which is the key antecedent of expectation. Experience refers to knowledge
acquired through direct attachment with a service provider, while familiarity refers to
knowledge acquired through exposure to vicarious information concerning the service
provider (Webb, 2000). Customers with greater familiarity have a richer store of prior
knowledge that may lead to more firmly entrenched beliefs and expectations about
services (Douglass & Sheets, 2000; Lankton & Wilson, 2007b). A vast body of research
has demonstrated that knowledge is an important salient driver in increasing consumer
expectations of public services (Lankton & Wilson, 2007b; Webb, 2000) and dental
services (Lankton & Wilson, 2007b). Consistent with prior research, it is anticipated that
knowledge is an important antecedent factor that influences expectation of telemedicine
adoption in a rural setting. Therefore, the following hypothesis is proposed:
Hypothesis 26 (H26): Knowledge positively influences expectations of
telemedicine adoption.
3.4.5 Telemedicine Experience
Telemedicine is a technology-based healthcare system that can contribute to better
health management by integrating ICT, clinics and the internet to provide teleconsultation
between clinicians and patients (Kiberu et al., 2017). ICT-supported health services
exhibit essential components to reduce patient anxiety, time and cost in obtaining health
outcomes, resulting in better evaluation of physicians and better-informed patients (Rice
& Katz, 2000). In the present study, TE comprises the telemedicine system use experience
that determines the degree to which a health seeker experiences ICT-supported
telemedicine services for attaining a certain level of health outcomes. Venkatesh and
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Davis (1994) noted that the system used plays a key role in the information system setting
and includes three components (duration, frequency and intensity of use).
Consistent with SCT, internet experience positively influences patients’ beliefs
about online information seeking and e-Health services (Lankton & Wilson, 2007b;
Wilson & Lankton, 2004). Aizpurua, Arrue and Vigo (2015) showed that web content
accessibility experiences significantly influences users’ expectations, for example, web
participants rely on their past experiences when expressing what they expected from
websites. Thompson and Sunol (1995) found that individuals’ beliefs and their beliefs
concerning evaluations influence their behaviour. Lankton and Wilson (2007b) indicated
that internet (i.e., ICT) experience is the key contributor to e-services (i.e., telemedicine)
expectations. Further, such experience exhibits an important contribution towards the
present study’s conceptual model, because innovations are most likely to be adopted
when they are comparable to a previously accepted concept (Lankton & Wilson, 2007b).
The present study proposes that such compatibility exists between e-Health (i.e.,
telemedicine) healthcare services and health seekers’ prior ICT experiences (Lankton &
Wilson, 2007b). Therefore, it is anticipated that the more experience health seekers have
with telemedicine services, the more positive their experience will be.
Drawing on SCT, internet (i.e., ICT) experience positively influences patients’
beliefs about online information seeking and e-Health services (Lankton & Wilson,
2007b; Wilson & Lankton, 2004). Lankton and Wilson (2007b) noted that customers’
personal needs and past experiences are the two predictors of online-based customers’
expectations in particular services. Khalifa and Liu (2003) found that expectations are
formed by personal experience and understanding of the environment. Zeithaml et al.
(1993) argued that experience is the key antecedent of expectations. Consistent with prior
research, it is anticipated that ICT-supported telemedicine (i.e., internet) experience has
a significant influence on expectations. It is predicted that the more positive experiences
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health seekers have with telemedicine, the more positive their expectations of
telemedicine adoption will be. Therefore, the following hypothesis is proposed:
Hypothesis 27 (H27): TE will positively influence expectations of telemedicine
adoption.
3.4.6 Affect
Affect refers to an individual’s intrinsic part of the sensory experience (Short et
al., 2018). Affect or intention is considered one of the important determinants of computer
technology adoption (Bagozzi, Davis & Warshaw, 1992). Affects, attitudes and beliefs
are important components of SCT (Bagozzi et al., 1992). SCT suggests that affect
influences motivation (i.e., expectations) and future customer behaviour with respect to
affective reactions and affective evaluations (Lankton & Wilson, 2007b). According to
SCT, human behaviour is comprehensively motivated and regulated by self-influence,
and the major self-regulative mechanism operates through three major sub-functions: the
self-monitoring of an individual’s behaviour, its determinants and effects; judgement in
relation to personal standards and environmental circumstances; and affective selfreaction (Bandura & Jourden, 1991).
Bandura and Jourden (1991) also found that an individual possesses self-reactive
and self-directive capabilities that enable them to exercise some control over their
thoughts, feelings, motivation and activities. Based on prior applications of SCT, the
present study evaluates two forms of affect—attitude or enjoyment and PR-SAT (Lankton
& Wilson, 2007b). The literature reveals that beliefs, attitude and intentions are major
factors in the adoption of computer-related technologies (Bagozzi et al., 1992). Venkatesh
(2000) demonstrated that an individual intends to make use of technology because they
believe it is useful, even though they did not have a positive affect or attitude towards
using it.
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Lankton and Wilson (2007b) and Bagozzi et al. (1992) found that attitude or
enjoyment illustrates affective reactions towards a goal of human behaviour, including
feelings of favourability/unfavourability, liking/disliking or pleasantness/unpleasantness,
and this has received significant attention as a predictor of technology acceptance.
Lankton and Wilson (2007b) further noted that affect contributes to increasing an
individual’s expectations. PR-SAT illustrates an affective evaluation or judgement of past
behaviours, and this has been evaluated in both service and a technology-based contexts
(Lankton & Wilson, 2007b). Trevino and Webster (1992) found that flow could be
influenced by computer-mediated technology, ease of use constitutes attitude or
enjoyment. Further, patients’ positive TE potentially influences their attitude or
enjoyment because it is useful or enjoyable to use (Davis, Bagozzi & Warshaw, 1992).
3.4.7 Enjoyment
Venkatesh (2000) and Lankton and Wilson (2007b) described ‘enjoyment’ as the
perception that making use of e-Health (i.e., telemedicine) services will be enjoyable,
favourable or pleasant in its own right. Enjoyment plays a critical role in the development
of flow, which is considered a major part of the consumers’ technology experience
(Lankton & Wilson, 2007b). Flow has been confirmed to be an important predictor that
characterises

perceptions

of

consumer

interactions

with

computer-mediated

communication technologies as being more or less playful and exploratory (Agarwal et
al., 1997). Flow is considered to be an antecedent of attitudes towards new computermediated technologies (Agarwal et al., 1997).
Trevino and Webster (1992) confirmed that flow could be influenced by
computer-mediated technology, ease of use and computer skill. Many researchers have
suggested that flow theory could be an effective method for describing human interactions
with computer technology (Trevino & Webster, 1992). For instance, Koufaris (2002)
pointed out that if consumers do not participate in the activities that make online browsing
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an enjoyable experience, they may stop using it. Lankton and Wilson (2007b) showed
that in the context of online service, usefulness, ease of use and enjoyment significantly
influence expectations. Koufaris (2002) found that intrinsic enjoyment could positively
influence the use of a computer-based environment for e-mail, other software and web
use. Davis et al. (1992) classified motivation theory into two categories, extrinsic
motivation and intrinsic motivation, exemplified by enjoyment. Research indicated that
usefulness and enjoyment are significant determinants of human behavioural intention
(Davis et al., 1992).
Affect enhances consumers’ expectations about future outcomes because it
encourages consumers with greater motivation to perform the activity and realise
outcomes (Lankton & Wilson, 2007b). This suggested that enjoyable initial use of eHealth (i.e., telemedicine) enhances consumers’ expectations of service performance
(Lankton & Wilson, 2007b). Similarly, Agarwal et al. (1997) identified strong
relationships between enjoyment and expectations for new technology adoption. For
example, individuals who are more innovative in their experimentation with computermediated technologies are more likely to be engaged with it, and their ability, enjoyment
and expectations about interacting with new technology will be greater (Agarwal et al.,
1997).
Lankton and Wilson (2007b) confirmed that personal needs affect customers’
online service expectations associated with usefulness, ease of use and enjoyment. In the
telemedicine healthcare context, a patient may find the service useful, easy to use and
enjoyable to fulfil their health-related needs. Overall, previous findings suggest that PU
and PEU are influenced by the degree to which health seekers perceive using the ICTmediated telemedicine services enjoyable to fulfil their health wants and needs which
leads to a positive relationship between enjoyment and telemedicine service expectations.
Therefore, the following hypothesis is proposed:

Chapter 3: Literature Review

112

Hypothesis 28 (H28): Enjoyment will positively influence expectations of
telemedicine adoption.
3.4.8 Prior Satisfaction
PR-SAT is a personal evaluation of previous experience(s) with a service relevant
to the service under consideration (Lankton & Wilson, 2007b). Satisfaction with a prior
service is an important contributor to e-business success (Lankton & Wilson, 2007b), and
consumers’ favourable prior experiences with services lead to higher satisfaction levels
(Shankar et al., 2003). PR-SAT is a key element of past experience which contributes to
the formation of expectations in online service setting (Lankton & Wilson, 2007b).
Anderson and Sullivan (1993) found that consumers’ base their expectations of service
or product quality on their actual experiences similar services or products. Experiences
of inconsistent SQ and performance contribute to a high level of uncertainty resulting in
consumer dissatisfaction (Crosby, Evans & Cowles, 1990).
Roberts, Varki and Brodie (2003) showed that satisfaction provides the summary
measure of the quality evaluation of all past service transaction experiences with the
service providers that shape expectations regarding the quality of future interactions.
Lankton and Wilson (2007b) further noted that if consumers’ prior experiences with
services are evaluated positively, their expectations will also be positive. Shankar et al.
(2003) identified that consumers’ prior attitudes influence their current attitudes. This has
been supported in studies of PR-SAT with dental services and internet services (Lankton
& Wilson, 2007b).
Fitzpatrick and Hopkins (1983) found a strong link between expectations and
satisfaction in a health context, which indicated that the more organisational (i.e.,
physicians’) performance meets health seekers’ expectations, the more satisfied patients
will be with the services been offered by the organisation. Larsen and Rootman (1976)
found that patients’ overall satisfaction is influenced by the extent to which physicians’
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performance lives up to patients’ expectations. Lankton and Wilson (2007b) found a
strong link between prior service satisfaction and expectations, indicating that customers
satisfied with prior services will have higher expectations related to online services. They
also found that prior service satisfaction is a key antecedent of expectation. Therefore, it
is anticipated that telemedicine patients’ PR-SAT with these services positively increases
their service expectations. Therefore, the following hypothesis is proposed:
Hypothesis 29 (H29): Satisfaction with prior service experience will positively
influence expectations of telemedicine adoption.

Chapter Summary
This chapter reviewed studies on areas associated with barriers, facilitators and
expectations of telemedicine adoption in terms of the three research sub-questions. The
reviews identified research gaps at the theoretical and empirical level as a precursor to
generating hypotheses. Three research models and supporting hypotheses (informed by
the literature reviews) were proposed. These models and the hypotheses were tested and
empirically validated by employing partial least squares structural equation modeling
(PLS-SEM) (see Chapter 5), and the results of the analyses of the models are presented
in Chapter 6. The next chapter describes the research method and design.
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Chapter 4: Research Method and Design

This chapter outlines the research method and design used to determine factors
that contribute to telemedicine adoption in rural hospital settings in Bangladesh. It covers
the research approach and design, population and sample delineation, instrument
development, data collection methods and analytical processes. A research methodology
is, ‘an overall process guiding the entire research project’ or ‘primary evidence generation
mechanism’ (Palvia, Mao, Salam & Soliman, 2003, p. 290). The methodology
specification depends on the area of research interest (Choy, 2014; Palvia et al., 2003),
research relevance (Palvia et al., 2003), research questions (Baroud, 2008), research
background (Baroud, 2008), intended audience (Baroud, 2008; Palvia et al., 2004; Palvia
et al., 2003) and researcher’s preferences (Choy, 2014; McDowell & MacLean, 1998;
Palvia et al., 2003). This chapter presents the substantive issues associated with sampling,
collected data reliability and validity, and ethical considerations (Carr, 1994; Choy, 2014;
Evans, 2015).1

Research Method and Design
This study used a quantitative research design to explore the barriers, facilitators
and expectations of telemedicine adoption in centres hosted by rural public hospitals in
Bangladesh. The quantitative design was selected to maintain consistency with the
substantive body of literature on telemedicine adoption (Akter et al., 2011; Armaignac et
al., 2018; Bros et al., 2018; Hassan et al., 2018; Hoque et al., 2017; van Velsen, Tabak &
Hermens, 2017; Yallah, 2014). Another reason for this design was its emphasis on
objectivity (Carr, 1994; Yallah, 2014), a formal (Carr, 1994) and meaningful (Grover,
Lee & Durand, 1993) systematic approach (Carr, 1994) involved in numerical data

1

This methodology has been published in Zobair et al. (2019).
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collection (Carr, 1994; Neuman, 2014) from precise measurement (Neuman, 2014)
including quantifying and evaluating methodological rigour of survey (Carr, 1994;
Grover et al., 1993). In adoption studies where large populations are involved, qualitative
research may not be appropriate (Yallah, 2014) because results can be too subjective
(Evans, 2015; Yallah, 2014) and unreliable for forming definitive conclusions (Yallah,
2014; Zikmund, Babin, Carr & Griffin, 2013). Quantitative research design is a positivist
research approach (Carr, 1994; Neuman, 2014) appropriate for answering the research
question (Choy, 2014), precisely measuring variables, testing the research hypotheses
(Neuman, 2014), enabling critical analysis (Choy, 2014) of data patterns (McDowell &
MacLean, 1998), and allowing better understanding and explanation of the research
problems (Neuman, 2014; Yallah, 2014; Zikmund et al., 2013) in the broader context of
diversity in research (Palvia et al., 2003).

Research Instrument Development
This research is based on the quantitative analysis of a dataset of 500 rural
Bangladeshi telemedicine patients who had experienced telemedicine services (Zobair et
al., 2019). The survey excluded non-users (i.e., non-telemedicine patient groups) because
patients in Bangladesh cannot access telemedicine services without a physician’s referral.
Non-telemedicine patient groups may have different perceptions due to lack of experience
with telemedicine services, thus they were excluded from the study to maintain data
validity.
Sections 4.2–4.4 discuss the survey-based research that aimed to empirically
validate the hypotheses and conceptual model using PLS-SEM (Marzagão & Carvalho,
2016). A seven-point Likert scale was used for item measurement (1 = ‘very strongly
disagree’ to 7 = ‘very strongly agree’) (Barling & Beattie, 1983; Brislin, 1986; Devine et
al., 2014; Driessen et al., 2016; Hair Jr, Hult, Ringle & Sarstedt, 2016; Lankton & Wilson,
2007b; Webster & Watson, 2002; Wilson & Lankton, 2004). The literature suggests that
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a seven-point Likert scale is an appropriate scale for healthcare surveys (Andaleeb, 2001;
Lankton &, 2007b; Wilson & Lankton, 2004). While some studies claim that Likert scales
are only appropriate for nonparametric data analysis (Jimmieson, Peach & White, 2008;
Yallah, 2014), Hu et al. (1999) found Likert scales valid and acceptable for both
parametric (Hu et al., 1999; Yallah, 2014) and nonparametric (Jimmieson et al., 2008;
Yallah, 2014) data analysis.
Section 4.5 discusses the development of the conceptual models based on the key
constructs, corresponding indicators and scale validated by existing literature reviews
(Lankton & Wilson, 2007b; Venkatesh et al., 2003) that were synthesised and extended
to suit the study (Padovani & Carvalho, 2016; Webster & Watson, 2002). Prior studies in
telemedicine, e-Health, telehealth and m-Health and behavioural theory-based (TAM and
SCT) studies (Alaboudi et al., 2016; Aldana et al., 2001; Appari & Johnson, 2010; Bansal,
Zahedi & Gefen, 2016; Bigna et al., 2014; Boonstra & Broekhuis, 2010; Bullock et al.,
2017; Cajita et al., 2018; Cronin Jr et al., 2000; Davis et al., 1989; De Bustos et al., 2009;
Delone & McLean, 2003; Dünnebeil et al., 2012; Faber et al., 2017; Freed et al., 2018;
Gravel et al., 2006; Hoque et al., 2015; Hoque et al., 2014; Hoque & Sorwar, 2017; Hu,
Chau & Sheng, 2002; Jang-Jaccard et al., 2014; Johnson, 2001; Kuo, Wu & Deng, 2009;
Lankton & Wilson, 2007b; Leaming, 2007; LeRouge & Garfield, 2013; Lin et al., 2012;
Lohmann et al., 2018; McGuire, McCullough, Weller & Whitney, 2005; Modi et al.,
2018; Moffatt & Eley, 2011; Muñoz-Leiva, Climent-Climent & Liébana-Cabanillas,
2017; Or et al., 2011; Ramtohul, 2015; Rho et al., 2014; Rogove et al., 2012; Rosenstock
et al., 1988; Scott Kruse, Atkins et al., 2018; Scott & Mars, 2013; Susarla et al., 2006;
Van Dyk, 2014; Venkatesh et al., 2003; Webb, 2000; Whitten et al., 2009; Wilson &
Lankton, 2004; Wilson et al., 1989; Woo & Dowding, 2018; Zhang, Luo et al., 2017;
Zhang, Han et al., 2017) were used to develop constructs, corresponding indicators and
scale (see Sections 3.2, 3.3.1 and 3.4.1) to test the hypotheses. They were further refined
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through data collected from direct observation, group discussion and in-depth interviews
with telemedicine patients’ groups before finalising the constructs, indicators and scales,
leading to the creation of a survey instrument to empirically validate the hypotheses and
model. For each process of direct observation, group discussion and in-depth interview,
field notes were taken, forming a critical element of data analysis (Bain, 2006) for survey
instrument development. These processes provided detailed information for optimal
selection of constructs, indicators and scales.
Two experts in MISs at Griffith University examined the survey questionnaire for
logical consistency, contextual relevance, terminology and measurement content clarity
as suggested by Zhang, Luo et al. (2017). Before the final version of the questionnaire
was prepared, multiple rectification processes were undertaken for validation of the
survey items (Zobair et al., 2019). A pre-test was conducted to examine the wording,
sequence, length and format of the questionnaire items (Akter et al., 2008). A focus group
(Venkatesh et al., 2003) of 15 Bangladeshi PhD students at Griffith University were
invited to evaluate the questionnaire due to their academic skills, research experience and
knowledge of telemedicine services in rural Bangladesh (Zobair et al., 2019). Feedback
was used to evaluate/rectify the questionnaire. Additionally, to help ensure the
questionnaire would be robust across contexts, a pilot study was conducted (Venkatesh
et al., 2003) and feedback used to evaluate/rectify the design of the survey instrument
(Cocosila, 2007). The pre-tested survey instrument was tested for content validity and
reliability in a pilot study involving 25 telemedicine users (representing 5% of the target
sample) (Cresswell & Clark, 2011). An iterative evaluation/rectification process was
performed until the questionnaire reached an acceptable range of criterion validity.
The instrument was initially developed in English and then translated into the
local language (Bangla) (Zobair et al., 2019). The Bangla version was then translated
back into English and adjusted until a group of language experts agreed both versions
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were appropriately comparable (Akter et al., 2011; Andaleeb, 2001; Brislin, 1986),
ensuring its internal validity (Islam et al., 2015). The survey questionnaires were
distributed with informed consent forms to respondents who agreed to participate in the
survey. The accompanying documentation further informed them that their participation
was voluntary and they could withdraw at any point without consequence. Ethical
considerations are discussed in Section 4.7.

Sample and Data Collection
The survey process commenced after receiving approval from the DGHS of
Bangladesh and ethical clearance from Griffith University. To test the viability of the
instrument, a pilot test was conducted using a random sample (about 5%) of the intended
survey sample from all three of the randomly pre-selected study regions (Zobair et al.,
2019). Four university graduates from Bangladesh with knowledge in sociology and/or
anthropology and experience in quantitative data collection conducted the interviews
(including the pilot interviews) (Zobair et al., 2019). Interviewers were briefed on the
objectives of the study and instructed to read each survey question, practice neutral tones,
document participants’ answers accurately and be non-judgemental (Neuman, 2014). A
cross-sectional survey was conducted from January to March 2017 (Zobair et al, 2019).
A significant response rate (98.40%) was obtained and considered adequate to fulfil the
research purpose (Zobair et al., 2019).
Data were obtained from rural telemedicine patients in three randomly selected subdistricts in Bangladesh. Each group was statistically representative of the telemedicine
population, relying on commonalities in telemedicine infrastructure and comparable
clinical methods across all Bangladesh telemedicine centres (Zobair et al., 2019). The
telemedicine service facilities provided by the government were equal for all centres
(Zobair et al., 2019).

Chapter 4: Research Method and Design

119

The target population included individuals of at least 18 years of age and who had
experienced telemedicine at least once from any rural telemedicine centre in the past 12
months (Zobair et al., 2019). Non-telemedicine users were excluded, as were those unable
to communicate effectively in any form (Zobair et al., 2019). It is important to note that
telemedicine in public hospitals has not yet been adopted in every part of the country.
First, three districts in which there are telemedicine centres were randomly selected—
Pubna, Khulna and Satkhira—from which three Upazila telemedicine centres were then
randomly selected (Zobair et al., 2019). From the patient lists obtained from the targeted
telemedicine centres, 500 telemedicine users were randomly selected, consisting of 242,
205 and 53 proportionate users from Dacope, Devhata and Bera Upazila, respectively
(Zobair et al., 2019). Representation at the addresses was based on the mall-intercept
technique (Bush & Hair Jr, 1985). The literature indicates that with increasing sample
size, PLS-SEM estimates improve and average error rates decrease (Marcoulides &
Saunders, 2006).
Patients were contacted by phone and invited to participate in a one-hour survey
at their local telemedicine centre. In all instances, the questionnaires were intervieweradministered and the sample target of 500 responses was met (Zobair et al., 2019). The
questionnaires were scrutinised for completeness, and eight were excluded from the
analysis (Zobair et al., 2019).

Demographic Characteristics of Samples
The survey’s demographics are presented in Table 4. Of 492 valid participants,
41.9% were male and 58.1% were female. A variety of age groups participated in the
survey: 45.1% were under the age of 30, 21.5% were aged between 31 and 40, 17.9%
were aged between 41 and 50 and 19.9% were aged 51 and above. Of the respondents,
13.8% were illiterate, 21% had completed primary education, 36.2% had completed
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secondary education, 13% had completed higher secondary education, 10.4% had
attained a bachelor degree, and 5.5% had completed a Master’s degree or above.
Table 4
Demographic Characteristics of the Sample
Measure
Gender

Age

Education

Item

n

%

Male

206

41.9

Female

286

58.1

18–20

64

13.0

21–30

158

32.1

31–40

106

21.5

41–50

88

17.9

51 and above

76

15.4

Illiterate

68

13.8

Primary

104

21.0

Secondary

178

36.2

Higher secondary

64

13.0

Bachelor

51

10.4

Master’s or above

27

5.5

Source: Zobair et al. (2019).

Research Data Analysis Tools
This study employed PLS-SEM statistical analysis tools for analysing the research
data set. PLS-SEM has a long history of use by social science researchers to design,
explore and confirm research findings (Hair Jr et al., 2017). PLS-SEM is discussed in
detail in Section 4.5.1.
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4.5.1 PLS-SEM: Measure Reliability and Validity
PLS-SEM is a family of regression-based approaches designed for the analysis of
high-dimensional data samples in a low-structure environment (Dijkstra, 2010). PLSSEM is a nonparametric statistical tool (Hair Jr et al., 2016) that has enjoyed increased
popularity as an essential multivariate analytical tool (Hair, Henseler, Dijkstra & Sarstedt,
2014) in various fields of research (Hair, Ringle & Sarstedt, 2013), including social
science disciplines, mainly due to its superiority to covariance-based structural equation
modeling (CB-SEM) (Mateos-Aparicio, 2011). There are two main tools for statistical
analysis of problems, CB-SEM and PLS-SEM (Hair Jr et al., 2016), and the choice of
either method depends on the research context (Hair Jr et al., 2016).
PLS-SEM is considered an alternative to CB-SEM in situations where the theory
is less developed (Hair Jr et al., 2016). PLS-SEM works efficiently with small sample
sizes and complex models without demanding any distribution parameters (Corder &
Foreman, 2014) or assumptions (i.e., it is nonparametric) (Hair Jr et al., 2016); that is, it
is a distribution-free statistical approach (Vilares, Almeida & Coelho, 2010). Hair Jr et
al. (2016) confirmed that PLS-SEM can more effectively provide parameter estimates
compared to CB-SEM under appropriate circumstances. Hair et al. (2013) noted that PLSSEM representation of graphical model structures renders the model under investigation
easier to handle and comprehend, allowing for immediate reconfigurations and real-time
feedback. PLS-SEM can easily handle reflective and confirmative measurement models,
including a single-item construct (Hair Jr et al., 2016).
Hair, Ringle and Sarstedt (2011) reported that PLS-SEM is better positioned for
estimating casual models when measurement theory fails to meet the criteria of
confirmatory factor analysis, including convergent and discriminant validity tests. In this
situation, an appropriately applied PLS-SEM estimates loadings of the indicator variables
for exogenous constructs related to their prediction of the endogenous construct, instead
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of estimating their shared variance among indicator variables on the same construct (Hair
et al., 2011). Joe Jr, Sarstedt, Hopkins and Kuppelwieser (2014) emphasised the
exploratory characteristics of PLS-SEM. Per Herman Wold, the inventor of PLS:
PLS is primarily intended for research contexts that are simultaneously data-rich
and theory-skeletal. The model building is then an evolutionary process, a
dialogue between the investigator and the computer. In the process, the model
extracts fresh knowledge from the data, thereby putting flesh on the theoretical
bones. At each step, PLS rests content with the consistency of the unknowns. (as
quoted in Lohmöller & Wold, 1982, p. 1).
Mateos-Aparicio (2011) confirmed that PLS-SEM methods were designed as a
research tool for social and behavioural sciences, particularly satisfaction studies. PLSSEM has been employed in a variety of disciplines including economics, political science,
chemistry, marketing, psychology, education (Fornell & Bookstein, 1982) and
information systems (Venkatesh & Bala, 2008) including health information adoption
(Zobair et al., 2019). A growing body of empirical studies has employed PLS-SEM as the
preferred statistical tool for analysing quantitative data on health information adoption
both in developed and developing countries (e.g., Duarte & Pinho, 2019; Hoque et al.,
2017; Hoque & Sorwar, 2017; Lankton & Wilson, 2007b; Zobair et al., 2019). PLS-SEM
was assessed as the most appropriate data analysis tool for the present study
(Muthupoltotage & Gardner, 2018).
The collected data were organised, rectified, aggregated, coded, compiled and
prepared for efficient and reliable analysis (Evans, 2015), and the results reflected the
credibility of a completed study (Cresswell & Clark, 2011). Multiple software packages
(e.g., MS Office Excel and SPSS) were primarily used for data storage and descriptive
demographics of the samples prior to using the final software package (SmartPLS 3.2.7)
for PLS-SEM. SmartPLS 3.2.7 was used to determine the measures’ reliability and
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validity (Venkatesh et al., 2003). The PLS algorithm tool was used for testing scale
reliability in the measurement model, and a bootstrapping algorithm technique was used
for hypothesis and structural model testing (Hair Jr, Hult, Ringle & Sarstedt, 2017; Zhang,
Luo et al., 2017).
PLS-SEM was used to analyse the data set (Muthupoltotage & Gardner, 2018) as
it largely consists of latent constructs which cannot be measured directly, requiring a set
of indicators that serve as proxies (Hair Jr et al., 2017). A PLS-SEM path model
incorporates two sets of linear equations—a measurement model specifying a construct
and its corresponding indicators and a structural model determining the relationship
between exogenous and endogenous constructs (Henseler, Hubona & Ray, 2017). In PLSSEM, indicators are also called items or manifest variables which are directly measured
proxy variables containing raw data (Hair Jr et al., 2017). The structural model focuses
on the research sub-question and hypotheses, addressing the inclusion and
interrelationships of the constructs in the model (Henseler et al., 2017). Sections 4.5.2
and 4.5.3 evaluate the measurement model and structural model respectively.
4.5.2 Measurement Model Assessment
The measurement model specifies how latent constructs are measured by using
directional arrows pointing from indicators to the corresponding constructs (Hair Jr et al.,
2017). The reflective measurement model examines indicator reliability, internal
consistency reliability, convergent validly and discriminant validly for measurement
assessment. Indicator reliability assesses standardised outer loadings for each indicator in
the model. The standardised outer loadings for each indicator need to be higher than the
threshold value of .70 to confirm indicator reliability (Hair et al., 2017; Roldán &
Sánchez-Franco, 2012). Both Cronbach’s alpha and composite reliability are required to
be examined and confirmed the model’s statistical significance (>.70) for internal
consistency reliability assessment (Hair et al., 2017; Roldán & Sánchez-Franco, 2012).

Chapter 4: Research Method and Design

124

Convergent validity assesses the average variance extracted (AVE) values for each
construct in the model. The AVE values should be >.50 for the significance of convergent
validity (Henseler et al., 2017). Discriminant validity defines the extent to which a
construct in a model is distinct from other constructs by empirical standards (Henseler,
Ringle & Sinkovics, 2009). A construct accepts more variance from its assigned items
than from other constructs (Henseler et al., 2009).
4.5.3 Structural Model Assessment
The structural model describes the relationships among the latent constructs and
examines their significance assessment (Roldán & Sánchez-Franco, 2012). A
bootstrapping technique using up to 5,000 iterations was used to test the statistical
significance of the relationships between endogenous and exogenous latent constructs in
the structural path models assessment (Hair Jr et al., 2017). The structural model and
hypothesised relationships between constructs can be tested using a standardised path
coefficient (β) and t-statistics (Hair Jr et al., 2017). When an empirical t-value is more
significant than a critical value, it is concluded that the coefficient is statistically
significant at a certain error probability (Hair Jr et al., 2017). The threshold critical tvalues (α; two-tailed test) at a significance level of α = .05, α = .01 and α = .10 were 1.96,
2.57 and 1.65 respectively (Hair Jr et al., 2017). The choice of significance level and type
of the test (one or two tails) depends on the field of research and the researcher’s
objectives (Hair Jr et al., 2017)
PLS-SEM is a demonstrated, promising, appropriate and widely used method,
especially for new technology adoption research and in information systems research
(Henseler et al., 2017). The choice of PLS-SEM for this study is consistent with the vast
body of work that has used this method (Hair et al., 2011) for research on e-Health (i.e.,
telemedicine) adoption (Akter et al., 2011; Armaignac et al., 2018; Bros et al., 2018;
Hassan et al., 2018; Hoque et al., 2017; Zhang, Luo et al., 2017). PLS-SEM was the
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preferred method for this study (Hair et al., 2017; Muthupoltotage & Gardner, 2018),
because, potentially (Afthanorhan, 2013), its more powerful approach (Chin, 1998)
enables it to perform efficiently with large sample sizes (Hair et al., 2011; Hair Jr et al.,
2017; Kock, 2015) and increased model complexity (Hair et al., 2011; Hair Jr et al., 2017),
and to address a more extensive range of problems (Hair et al., 2017; Hair et al., 2011)
than CB-SEM (Hair et al., 2017; Hair et al., 2011; Hair Jr et al., 2017; Kock, 2015). PLSSEM technique is considered a more rigorous analysis for the three proposed research
models (Muthupoltotage & Gardner, 2018).
4.5.4 Functionality of Bootstrapping in PLS-SEM Estimation
PLS relies on a nonparametric bootstrap technique to test the coefficient for a
model’s parametric significance (Hair Jr et al., 2016; Henseler, Hubona & Ray, 2016).
More precisely, bootstrapping is as a process of drawing a large number of re-samples
with replacement from the original sample, and then estimating the model parameters for
each bootstrap re-sample (Henseler et al., 2016). The standard error of estimates is
inferred from the standard deviation of bootstrap estimates (Henseler et al., 2016). The
test of model fit in PLS-SEM depends entirely on the nonparametric bootstrap procedure
(Henseler et al., 2016).
Sarstedt, Henseler and Ringle (2011) found that a critical element of the
confidence set approach is the confidence interval, and various methods for constructing
bootstrap confidence intervals have been proposed in the literature. The bootstrap
distribution should be viewed as a reasonable approximation of an estimated coefficient’s
distribution in the sample population, and its standard deviation should be used as a proxy
for the parameter’s standard error in the sample population (Hair Jr et al., 2016).
Venkatesh and Goyal (2010) suggested that bootstrapping procedures can be used when
regression analysis (i.e., the traditional technique) does not provide formulas for the
estimation of specific expressions.

Chapter 4: Research Method and Design

126

This bootstrapping procedure has been widely employed in health adoption
research to examine statistical significance and test hypotheses (e.g., Chang et al., 2015;
Hoque et al., 2017; Hoque & Sorwar, 2017; Hsia, Chiang, Wu, Teng & Rubin, 2019;
Lankton & Wilson, 2007b; Venkatesh & Bala, 2008; Zhang, Luo et al., 2017; Zobair et
al., 2019). In the present study, a boot strapping procedure was used to examine statistical
significance, including that of the structural model and the hypothesised relationships
between endogenous and exogenous constructs. These were tested by a standardised path
coefficient (β) and t-statistics (see Section 5.2) at p < .01 and p < .05 (Hair et al., 2017).
The threshold critical t-values (α; two-tailed test) at a significance level of α = .05, α = .01
and α = .10 were 1.96, 2.57 and 1.65 respectively (Hair Jr et al., 2017).

Ethical Consideration
This quantitative research followed research ethics including the principles of
respect for participants, beneficence and justice (Cutts, 2017). These principles are
associated with ethics about human subjects were involved in the study (Cutts, 2017).
This study had Griffith University Ethics Committee approval (see Appendix A). The
ethical considerations strictly adhered to and followed Griffith University Ethics
Committee protocols. A letter of data collection acceptance was received from the DGHS
(under the MOHFW of Bangladesh) before administering the survey for this study.
Participants’ information and related data were stored in a password-protected database
(Neuman, 2014), while hard copies of the data and consent forms were locked in a fireresistant cabinet placed in a secure location and accessible by only this researcher (Evans,
2015). The research data and consent forms will kept for seven years and then destroyed.
No potential risks to the physical, psychological and social wellbeing of participants were
identified (Evans, 2015).
No identifiable features were used in any dissemination of research outcomes
(Baroud, 2008). Every possible precaution was taken to protect the privacy and
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confidentiality of survey respondents. They were assured that their identities will remain
private and not be disclosed, published or reported in any research findings.

Chapter Summary
This chapter presented the research method and design. A quantitative research
design was used to answer the research question and test the hypotheses. This chapter
addressed issues associated with sampling, data reliability, model validity and ethical
consideration (Carr, 1994; Choy, 2014; Evans, 2015). Descriptive statistics were used to
present the demographics of the sample. Selection of the PLS-SEM method was
explained (see Sections 4.5.1 and 4.5.4) as appropriate for the measures’ reliability and
validity in data analysis (Venkatesh et al., 2003). The chapter stated the PLS-SEM
algorithm tool used for testing scales reliability in the measurement model and the
bootstrapping algorithm technique used for hypothesis and structural model testing (Hair
Jr et al., 2017; Zhang, Luo et al., 2017). This chapter also addressed the ethical
considerations of this study.
The next chapter presents the data analysis and results in terms of the three
research sub-questions.
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Chapter 5: Data Analysis and Results

This chapter presents the data analysis and results in terms of the three research
sub-questions associated with barriers, facilitators, and expectations of telemedicine
adoption. The collected data were organised, rectified, aggregated, coded, compiled and
prepared for more efficient and reliable analysis (Evans, 2015), and the results reflected
the credibility of a completed study (Cresswell & Clark, 2011). Multiple software
packages (e.g., MS Office Excel and SPSS) were used for data coding, storage and
descriptive demographics of the sample prior to using the final software package
(SmartPLS 3.2.7) for PLS-SEM.
PLS-SEM technique is considered a more robust (Hair et al., 2011) and rigorous
analysis for this study’s proposed models (Muthupoltotage & Gardner, 2018). PLS-SEM
is frequently utilised in research for its ability to control problematic modeling issues such
as unusual data characteristics and highly complex models (Joe Jr et al., 2014). PLS-SEM
was deemed appropriate for the present study to provide adequate statistical analysis,
interpret data, assess measure validity and analyse the precision of model estimations.

Sub-Question 1: Telemedicine Healthcare Service Adoption
Barriers in Rural Bangladesh
5.1.1 Measurement Models
The measurement model is commonly used for confirmatory factor analysis
(Afthanorhan, 2013; Zhang, Luo et al., 2017). The measurement model represents the
relationships between constructs and their corresponding indicators (Hair Jr et al., 2017).
The measurement model was evaluated by testing indicator (item) reliability, internal
consistency reliability, convergent validity and discriminant validity (Hair et al., 2011;
Hair Jr et al., 2017). For a new scale development of a measurement model, the loading
for an item should be .50 or higher (Afthanorhan, 2013). According to Hair et al. (2013),
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to assess indicators’ reliability, the standardised indicators loadings should be ≥.70. In
exploratory research, loadings of .40 are acceptable.
Table 5 illustrates the summary assessment of the 27 indicators associated with
the eight assigned latent constructs/BA (lack of health staff motivation [LHSM], lack of
ICT infrastructure [LICT], LOE, lack of quality of care [LQC], lack of resources
allocations [LR], lack of patient satisfaction [LSAT] and lack of trustworthiness [LT]) of
the reflective measurement model that tested indicators reliability, internal consistency
reliability, convergent validity and discriminant validity. The relationships between the
indicators and corresponding latent constructs were all significant (p < .01). The
standardised outer loadings of all indicators except one were higher than the threshold
value (.70) (Roldán & Sánchez-Franco, 2012), suggesting adequate indicators reliability
(Diño & de Guzman, 2015; Hair et al., 2013). Indicator BA1 (.698) was considered
comparable to the threshold value. The AVE value of each construct exceeded the
threshold value (>.50), indicating significant convergent validity (Hair et al., 2013; Hair
Jr et al., 2017). These AVE values demonstrate that each construct explains the variance
of over half of their corresponding indicators (Afthanorhan, 2013), confirming acceptable
convergent validity (Hair et al., 2013; Hair Jr et al., 2017; Roldán & Sánchez-Franco,
2012). An AVE of ≥.50 is the accepted threshold for convergent validity (Chin, 1998;
Hair et al., 2011; Hair et al., 2013; Henseler et al., 2017).
Internal consistency reliability was determined by assessing Cronbach’s alpha and
composite reliability (Dorigan, Guirardello, da Silva & McColl, 2014; Gasparino &
Guirardello, 2017; Hair et al., 2011; Hair et al., 2013). Composite reliability and
Cronbach’s alpha coefficient of >.70 were considered adequate (Hair et al., 2011; Hair et
al., 2013; Hair Jr et al., 2017). Both exceeded the threshold value, confirming the
statistical significance of the model and demonstrating strong evidence of internal
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consistency reliability (Diño & de Guzman, 2015; Hair, Black, Babin, Anderson &
Tatham, 1998; Hair et al., 2013; Hair Jr et al., 2017; Roldán & Sánchez-Franco, 2012).
Table 5
Convergent Validity and Reliability Statistics of the Sample
Latent

Indicators

construct
BA

LHSM

LICT

LOE

LQC

LR

Standardised

AVE

CR

loading
BA1

.698

BA2

.747

BA3

.773

BA4

.763

LHSM1

.905

LHSM4

.868

LICT1

.840

LICT2

.839

LICT3

.853

LICT4

.797

LOE1

.851

LOE2

.864

LOE3

.852

LOE4

.839

LOE5

.793

LQC2

.913

LQC4

.917

LR1

.812

LR2

.827

LR3

.819

Cronbach’s

R2

R2

alpha
.556

.834

.737

.786

.880

.730

.693

.900

.706

Adjusted

.625

.622

.852

.668

.668

.923

.895

.730

.730

.837

.912

.806

.538

.537

.684

.897

.846
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Indicators

construct

LSAT

LT

Standardised
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AVE

CR

loading
LR4

.850

LSAT1

.919

LSAT2

.898

LT2

.803

LT3

.826

LT4

.838

LT6

.803

Cronbach’s

R2

Adjusted
R2

alpha

.826

.905

.790

.493

.491

.669

.890

.836

.432

.430

Note. AVE = average variance extracted, CR = composite reliability, BA = barriers to adoption,
LHSM = lack of health staff motivation, LICT = lack of ICT infrastructure, LOE = lack of
organisational effectiveness, LQC = lack of quality of care, LR = lack of resources, LSAT = lack
of patient satisfaction, LT = lack of trustworthiness.

Discriminant validity defines the extent to which a construct in a model is distinct
from other constructs by empirical standards (Hair Jr et al., 2017), indicating how much
variance in the items can explain variance in the latent construct (Afthanorhan, 2013).
The construct accepts more variance from its assigned items than from other constructs
(Henseler et al., 2009; Lowry & Gaskin, 2014). Discriminant validity is achieved when
the value of square root of AVE of each construct is higher than the correlations between
the constructs (Chin, 1998; Dorigan et al., 2014; Hair et al., 2011). The square root (see
Table 6) of each construct’s AVE was higher than the correlation with other constructs
except for LICT, confirming the construct’s acceptable discriminant validity (Hair et al.,
2011; Hair Jr et al., 2017; Sarstedt, Wilczynski & Melewar, 2013). To verify the
discriminant validity of LICT, the cross-loadings index was investigated and found to be
higher than the cross-loading values of all other constructs, supporting acceptable
discriminant validity (Hair Jr et al., 2017). This test is highly recommended to ensure no
indicators are incorrectly assigned to a construct (Henseler et al., 2017).
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Table 6
Discriminant Validity Coefficients
BA

LHSM

LICT

LOE

LQC

LR

LSAT

BA

.746

LHSM

.549

.887

LICT

.489

.251

.832

LOE

.497

.197

.855

.840

LQC

.504

.727

.280

.245

.915

LR

.436

.230

.818

.770

.242

.827

LSAT

.693

.656

.279

.251

.648

.232

.909

LT

.539

.297

.582

.631

.292

.551

.337

LT

.818

Note. The square root of AVE values are in bold. BA = barriers to adoption, LHSM = lack of
health staff motivation, LICT = lack of ICT infrastructure, LOE = lack of organisational
effectiveness, LQC = lack of quality of care, LR = lack of resources, LSAT = lack of patient
satisfaction, LT = lack of trustworthiness.

5.1.2 Structural Model
The structural model was developed to describe the relationships among the latent
constructs and examine their significance (Roldán & Sánchez-Franco, 2012). A
bootstrapping technique using 5,000 iterations was used to test the statistical significance
of the relationships between endogenous and exogenous latent constructs in the structural
path models (Hair Jr et al., 2017). The structural model and hypothesised relationships
between the endogenous and exogenous constructs were tested using a standardised path
coefficient (β) and t-statistics (see Tables 5 and 7) at p < .01, which conservative
researchers have used (Hair Jr et al., 2017). The threshold critical t-values (α; two-tailed
test) at significance levels of α = .05, α = .01 and α = .10 were 1.96, 2.57 and 1.65
respectively (Hair Jr et al., 2017).
The structural model confirmed that all 12 hypotheses were supported by the
relationships at the p < .01 significance level (see Figure 8). The results (see Tables 5 and
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7) confirm that the four proposed latent constructs had significant effects on barriers to
telemedicine adoption. The findings show that the relationships between LOE and BA
(β = .228, t = 4.587, p < .01), LHSM and BA (β= .126, t = 2.992, p < .01), LSAT and BA
(β = .488, t = 10.061, p < .01) and LT and BA (β = .193, t = 3.536, p < .01) were
statistically significant, confirming support for H1, H8, H10 and H12 (see Table 7). An
R2 ≈ .622 indicates that about 62% of the variance (i.e., BA) in the model was jointly
explained by LOE, LHSM, LSAT and LT, leading to greater telemedicine adoption
barriers. The results were close to a substantial R2 value (i.e., 67%) (Henseler et al., 2009),
suggesting high predictive capability of the model. Further, the literature indicates that R2
demonstrates each construct’s significance and its associative contribution to the overall
R2 (Wilson, 2010). Thus, the findings conclude that LOE, LHSM, LSAT and LT are four
considerable barriers impeding the adoption of current telemedicine projects in
Bangladesh.
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Table 7
Structural Estimation of t-values and p-values for the Structural Model
Hypothesis

Path

SE

t

p

Decision

coefficient (β)
LOE → BA

.228***

.050

4.587

.000

Supported

LHSM → BA

.126***

.042

2.992

.003

Supported

LSAT → BA

.488***

.048

10.061

.000

Supported

LT → BA

.193***

.055

3.536

.000

Supported

LOE → LT

.583***

.046

12.698

.000

Supported

LICT → LOE

.855***

.020

42.560

.000

Supported

LICT → LQC

.104***

.038

2.712

.007

Supported

LR → LICT

.818***

.023

35.733

.000

Supported

LQC → LSAT

.363***

.060

6.068

.000

Supported

LHSM → LQC

.701***

.032

21.756

.000

Supported

LHSM → SAT

.392***

.058

6.806

.000

Supported

LSAT → LT

.190***

.035

5.373

.000

Supported

Note. *p < .10; **p < .05; ***p < .01 (two-tailed) confidence intervals for significance testing.
BA = barriers to adoption, LHSM = lack of health staff motivation, LICT = lack of ICT
infrastructure, LOE = lack of organisational effectiveness, LQC = lack of quality of care,
LR = lack of resources, LSAT = lack of patient satisfaction, LT = lack of trustworthiness.
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Figure 8. Final partial least squares structural equation modeling structural model for
telemedicine healthcare systems barriers. BA = barriers to adoption, LHSM = lack of
health staff motivation, LICT = lack of ICT infrastructure, LOE = lack of organisational
effectiveness, LQC = lack of quality of care, LR = lack of resources, LSAT = lack of
patient satisfaction, LT = lack of trustworthiness.
The structural model further revealed that eight other hypotheses were supported
at the p < .01 significance level (see Figure 8). The relationships between LOE and LT
(β = .583, t = 12.698, p < .01), LICT and LOE (β = .855, t = 42.560, p < .01), LICT and
LQC (β = .104, t = 2.712, p <. 01), LR and LICT (β = .818, t = 35.733, p < .01), LQC and
LSAT (β = .363, t = 6.068, p < .01), LHSM and LQC (β = .701, t = 21.756, p < .01),
LHSM and LSAT (β = .392, t = 6.806, p < .01) and LSAT and LT (β = .190, t = 5.373,
p < .01) were statistically significant, confirming support for H2–H6, H7, H9 and H11
(see Table 7). However, some of these constructs were not significantly related to the BA.
Thus, based on these findings, we can conclude that these constructs have substantial
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indirect effects on the adoption of telemedicine projects in rural public hospital settings
in Bangladesh. Further, R2 was significant for each construct and their contribution to the
structural model’s overall R2 (see Table 7) (Wilson, 2010).

Sub-Question 2: Health Seekers’ Acceptance and Adoption of
Telemedicine Health Services in Rural Bangladesh
5.2.1 Measurement Model
To test the measurement model, confirmatory factor analysis was conducted by
investigating internal consistency reliability, indicator (item) reliability, convergent
validity and discriminant validity (Hair et al., 2017; Hair et al., 2011; Hair Jr et al., 2017).
All standardised outer loadings for each of the indicators in the model (see Table 5) were
higher than the threshold value of .70, indicating indicators reliability (Carmines & Zeller,
1979; Diño & de Guzman, 2015; Hair et al., 2013; Roldán & Sánchez-Franco, 2012).
Internal consistency reliability was determined by assessing Cronbach’s alpha and
composite reliability (Dorigan et al., 2014; Gasparino & Guirardello, 2017; Hair et al.,
2011; Hair et al., 2013). Composite reliability and Cronbach’s alpha coefficient of >.70
were considered adequate (Hair et al., 2011; Hair et al., 2013; Hair Jr et al., 2017). Both
exceeded the threshold value (see Table 8), confirming that the internal consistency
reliability of the measurement model was statistically significant (Diño & de Guzman,
2015; Hair et al., 1998; Hair et al., 2013; Hair Jr et al., 2017; Roldán & Sánchez-Franco,
2012). Convergent validity was assessed using the AVE values for each constructs (see
Table 8). An AVE of ≥.50 or higher is the accepted threshold for convergent validity
(Chin, 1998; Hair et al., 2011; Hair et al., 2013; Henseler et al., 2017). The AVE values
were higher than the threshold value, indicating significant convergent validity (Hair et
al., 2013; Hair Jr et al., 2017) These AVE values demonstrate that each construct explains
the variance of over half of their corresponding indicators (Afthanorhan, 2013),
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confirming acceptable convergent validity (Hair et al., 2013; Hair Jr et al., 2017; Roldán
& Sánchez-Franco, 2012).
Table 8
Convergent Validity and Reliability Statistics of the Sample
Latent

Indicator

construct
BI

FC

PDS

PEU

PU

Standardised

AVE

CR

loading
BI1

.768

BI2

.755

BI3

.801

BI4

.717

FC1

.749

FC2

.733

FC3

.756

FC4

.750

FC5

.720

FC6

.755

PDS1

.800

PDS2

.794

PDS3

.818

PEU1

.798

PEU2

.725

PEU3

.775

PEU4

.716

PU1

.773

PU2

.772

PU3

.817

PU4

.765

Cronbach’s

R2

R2

alpha
.579

.846

.757

.554

.881

.839

.647

.846

.569

.612

Adjusted

.648

.645

.727

.434

.433

.841

.747

.429

.428

.863

.788

.634

.632
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Indicator

construct
SE

SI

SQ

Standardised
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AVE

CR

loading
SE1

.763

SE2

.827

SE3

.769

SE4

.807

SI1

.728

SI2

.732

SI3

.789

SI4

.823

SI5

.807

SQ1

.781

SQ2

.738

SQ3

.756

SQ4

.737

SQ5

.789

SQ6

.730

Cronbach’s

R2

Adjusted
R2

alpha
.627

.871

.802

.633

.632

.603

.884

.835

.545

.544

.571

.889

.849

.485

.483

Note. AVE = average variance extracted, CR = composite reliability, BI = behavioural intention
to use telemedicine healthcare services; FC = facilitating conditions; PDS = privacy and data
security; PEU = perceived ease of use; PU = perceived usefulness; SE = self-efficacy; SI = social
influence; SQ = service quality.

Discriminant validity defines the extent to which a construct in a model is distinct
from other constructs by empirical standards (Hair Jr et al., 2017), indicating how much
variance in the indicators can explain variance in the latent construct (Afthanorhan, 2013).
The construct accepts more variance from its assigned indicators than from other
constructs (Henseler et al., 2009; Lowry & Gaskin, 2014). Discriminant validity is
achieved when the value of square root of AVE of each construct is higher than the
correlations between the constructs (Chin, 1998; Dorigan et al., 2014; Hair et al., 2011;
Henseler et al., 2009; Lowry & Gaskin, 2014).
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The findings in the correlation matrix (see Table 9) confirm that the square root
of the AVE for each construct is higher than the correlation with other constructs except
for the PEU and SE constructs, confirming their acceptable discriminant validity (Chin,
1998; Dorigan et al., 2014; Hair et al., 2011; Henseler et al., 2009; Lowry & Gaskin,
2014). The cross-loadings index was also investigated to verify the PEU and SE
constructs for their discriminant validity. The cross-loadings index for both constructs
were higher than the other constructs, providing support for an acceptable discriminant
validity (Hair et al., 2011; Hair Jr et al., 2016, 2017; Sarstedt et al., 2013).
Table 9
Discriminant Validity Coefficients
BI

FC

PDS

PEU

PU

SE

SQ

BI

.761

FC

.677

.744

PDS

.696

.659

.804

PEU

.656

.655

.637

.754

PU

.676

.680

.660

.758

.782

SE

.609

.719

.508

.598

.604

.792

SQ

.714

.659

.686

.670

.688

.631

.755

SI

.633

.738

.520

.654

.566

.795

.603

SI

.777

Note. The square root of AVE values are in bold. BI = behavioural intention to use telemedicine
healthcare services; FC = facilitating conditions; PDS = privacy and data security;
PEU = perceived ease of use; PU = perceived usefulness; SE = self-efficacy; SI = social
influence; SQ = service quality.

5.2.2 Structural Model
The structural model was tested along with the hypothesised relationships
between the endogenous and exogenous constructs using the standardised path coefficient
(β) and t-statistics at the .01 significance level (p < .01) as shown in Tables 8 and 10. The
threshold critical t-values at a significance level of 5% (α = .05; two-tailed test), 1%
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(α = .01; two-tailed test) and 10% (α = .10; two-tailed test) were 1.96, 2.57 and 1.65
respectively (Hair Jr et al., 2016, 2017). The results reveal that the relationships between
the constructs of BI and PU (β = 0.187, t = 3.220, p < 0.01), SQ (β = 0.258, t = 4.014,
p < 0.01), PDS (β = 0.277, t = 4.980, p < 0.01) and SI (β = 0.228, t = 5.125, p < 0.01)
were significant (see Table 10). Thus, H13, H14, H16 and H19 were validated with an R2
value of .645, confirming that the model has a substantial predictive capability of
approximately 64% of the variance in the model (BI) (see Table 8). As a general rule, R2
values should be around .67, .33 and .19 (reflecting substantial, moderate and weak
predicting capability respectively) in structural model assessment (Chin, 1998; Henseler
et al., 2009).
The model (see Figure 9) shows that PU has significant effects on BI, indicating
that high PU leads to a higher BI to use telemedicine. SQ has a significant effect on BI,
indicating that a high level of SQ leads to higher BI to use telemedicine. PDS has a
significant effect on BI, indicating that a high level of PDS leads to higher BI to use
telemedicine. Further, SI have a significant effect on BI, indicating that social factors
strongly influence health seekers’ adoption intentions towards telemedicine.
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Figure 9. Final partial least squares structural equation modeling structural model for
acceptance and adoption of telemedicine healthcare services. BI = behavioural intention
to use telemedicine healthcare services; FC = facilitating conditions; PDS = privacy and
data security; PEU = perceived ease of use; PU = perceived usefulness; SE = selfefficacy; SI = social influence; SQ = service quality.
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Table 10
Structural Estimation of t-values and p-values for the Structural Model
Hypothesis

Path coefficient (β)

SE

t

p

Decision

SQ → BI

.258***

.064

4.014

.000

Supported

PDS → BI

.277***

.056

4.980

.000

Supported

SI → BI

.228***

.045

5.125

.000

Supported

PU → BI

.187***

.058

3.220

.001

Supported

PEU → PU

.540***

.054

9.967

.000

Supported

SQ → PU

.326***

.054

6.069

.000

Supported

SE → SQ

.325***

.059

5.477

.000

Supported

FC → PEU

.655***

.035

18.809

.000

Supported

FC → SQ

.425***

.058

7.360

.000

Supported

FC → PDS

.659***

.033

19.935

.000

Supported

FC → SI

.738***

.025

29.732

.000

Supported

SI → SE

.795***

.021

37.255

.000

Supported

Note. *p < .10; **p < .05; ***p < .01 (two-tailed) confidence intervals for significance testing.
BI = behavioural intention to use telemedicine healthcare services; FC = facilitating conditions;
PDS = privacy and data security; PEU = perceived ease of use; PU = perceived usefulness;
SE = self-efficacy; SI = social influence; SQ = service quality.

Conversely, the relationships between the constructs PEU and PU (β = 0.540,
t = 9.967, p < 0.01, SQ and PU (β = 0.326, t = 6.069, p < 0.01), SE and SQ (β = 0.325,
t = 5.477, p < 0.01), SI and SE (β = 0.795, t = 37.255, p < 0.01), FC and SI (β = 0.738,
t = 29.723, p < 0.01), FC and PEU (β = 0.655, t = 18.809, p < 0.01), FC and SQ
(β = 0.425, t = 7.360, p < 0.01) and FC and PDS (β = 0.659, t = 19.935, p < 0.01) were
significant, validating H15, H17, H18, H20, H21, H22, H23 and H24 (see Table 10). R2
was significant for each construct and its associative contribution to the overall R2 in the
structural model (see Table 8) (Wilson, 2010).
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Sub-Question 3: Antecedents to Expectations of Telemedicine
Health Service Adoption in Rural Bangladesh
5.3.1 Measurement Model
The measurement model was evaluated by testing internal consistency reliability,
indicator (item) reliability, convergent validity and discriminant validity (Hair et al.,
2011; Hair Jr et al., 2017). The relationships between the measurement items and
corresponding latent constructs were significant at p < .01 and p < .05 (Hair Jr et al.,
2017). The standardised outer loadings of all indicators (see Table 11) were higher than
the threshold value of .70 (Diño & de Guzman, 2015; Hair et al., 2013; Hair Jr et al.,
2017; Roldán & Sánchez-Franco, 2012), indicating adequate indicator reliability (Diño
& de Guzman, 2015; Hair et al., 2013).
Convergent validity was assessed using the AVE values of each of the constructs
(see Table 11). The AVE values of each construct exceeded the threshold value of >.50,
indicating significant convergent validity (Hair et al., 2013; Hair Jr et al., 2017). The AVE
values demonstrate that each construct explains the variance of more than half of their
corresponding indicators, confirming their acceptable convergent validity (Chin, 1998;
Hair et al., 2011; Hair et al., 2013; Henseler et al., 2017).
Internal consistency reliability was determined by assessing Cronbach’s alpha and
composite reliability (Dorigan et al., 2014; Gasparino & Guirardello, 2017; Hair et al.,
2011; Hair et al., 2013). Composite reliability and Cronbach’s alpha coefficient of >.70
were considered adequate (Hair et al., 2011; Hair et al., 2013; Hair Jr et al., 2017). Both
exceeded the threshold value (see Table 11), confirming the statistical significance of the
model and demonstrating strong evidence of internal consistency reliability (Diño & de
Guzman, 2015; Hair et al., 1998; Hair et al., 2013; Hair Jr et al., 2017; Henseler et al.,
2017; Roldán & Sánchez-Franco, 2012).
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Table 11
Convergent Validity and Reliability Statistics of the Sample
Latent

Indicator Standardised AVE

construct
EXP

ENJ

K

PR-SAT

loading
EXP1

.789

EXP2

.812

EXP3

.821

EXP4

.771

ENJ1

.806

ENJ2

.802

ENJ3

.784

K1

.779

K2

.821

K3

.828

PR-

.777

CR

Cronbach’s
alpha

.640

.877 .813

636

.840 .714

.656

.851 .738

.650

.848 .731

.588

.851 .767

.631

.836 .706

SAT1
PR-

.823

SAT2
PR-

.819

SAT3
SE

TE

SE1

.769

SE2

.745

SE3

.753

SE4

.800

TE1

.755

R2

Adjusted
R2

.662 .659
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Latent

Indicator Standardised AVE

construct

loading
TE3

.846

TE4

.778

145
CR

Cronbach’s
alpha

R2

Adjusted
R2

Note. AVE = average variance extracted, CR = composite reliability, EXP = expectation;
ENJ = enjoyment;
K = knowledge;
PR-SAT = prior
satisfaction;
SE = self-efficacy;
TE = telemedicine experience.
Source: Zobair et al. (2019).

Discriminant validity reflects the extent to which a construct in a model is distinct
from other constructs by empirical standards (Hair Jr et al., 2017), indicating how much
variance in the items can explain variance in the latent construct (Afthanorhan, 2013).
The construct accepts more variance from its assigned items than from other constructs
(Henseler et al., 2009; Lowry & Gaskin, 2014). Discriminant validity is achieved when
the value of square root of AVE of each construct is higher than the correlations between
the constructs (Chin, 1998; Dorigan et al., 2014; Hair et al., 2011). The results confirm
that the square root of each construct’s AVE was higher than the correlation with the
other constructs (see Table 12), confirming the construct’s acceptable discriminant
validity (Hair et al., 2011; Hair Jr et al., 2017; Roldán & Sánchez-Franco, 2012; Sarstedt
et al., 2013).
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Table 12
Discriminant Validity Coefficients
ENJ

EXP

K

PR-SAT

SE

ENJ

.797

EXP

.672

.800

K

.680

.696

.810

PR-SAT

.579

.631

.611

.806

SE

.695

.751

.778

.640

.767

TE

.688

.730

.710

.640

.731

TE

.794

Note. The square root of AVE values are in bold. EXP = expectation; ENJ = enjoyment;
K = knowledge; PR-SAT = prior satisfaction; SE = self-efficacy; TE = telemedicine experience.
Source: Zobair et al. (2019).

5.3.2 Structural Model
The structural model was developed to describe the relationships among the latent
constructs and examine their significance (Roldán & Sánchez-Franco, 2012). A
bootstrapping technique using 5,000 iterations was used to test the statistical significance
of the relationships between endogenous and exogenous latent variables in the structural
path models (Hair Jr et al., 2017). The structural model and hypothesised relationships
between the endogenous and exogenous constructs were tested by a standardised path
coefficient (β) and t-statistics (see Tables 11 and 13) at p < .01 and p < .05 (Hair et al.,
2017). The threshold critical t-values (α; two-tailed test) at a significance level of α = .05,
α = .01 and α = .10 were 1.96, 2.57 and 1.65 respectively (Hair Jr et al., 2017).
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Table 13
Structural Estimation of t-values and p-values for the Structural Model
Hypothesis

Path coefficient (β)

SE

t

p

Decision

SE → EXP

.305***

.063

4.816

.000

Supported

PR-SAT → XP

.128**

.053

2.430

.015

Supported

ENJ → EXP

.140***

.048

2.940

.003

Supported

K → EXP

.105

.065

1.616

.106

Not supported

TE → EXP

.254***

.063

4.022

.000

Supported

Note. *p < .10; **p < .05; ***p < .01 (two-tailed) confidence intervals for significance testing.
EXP = expectation; ENJ = enjoyment; K = knowledge; PR-SAT = prior satisfaction; SE = selfefficacy; TE = telemedicine experience.
Source: Zobair et al. (2019).

Figure 10. Final partial least squares structural equation modeling structural model for
expectations of telemedicine health services adoption (Zobair et al., 2019).
EXP = expectation; ENJ = enjoyment; K = knowledge; PR-SAT = prior satisfaction;
SE = self-efficacy; TE = telemedicine experience.
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The structural model confirmed that all hypotheses were supported by the
relationships at p < .01 and p < .05 significance levels except one (see Table 13). The
results (see Tables 11 and 13) demonstrate how the four proposed latent variables had
significant effects on patients’ expectations of telemedicine services. The relationships
between SE and expectation (SE = β= .305, t = 4.816, p< .01), TE and expectation
(TE = β = .254, t = 4.022, p < .01), enjoyment and expectation (enjoyment = β= .140,
t = 2.940, p <.01) and PR-SAT and expectation (PR-SAT = β= .128, t = 2.430, p < .05)
were statistically significant. These findings confirm support for H25, H27, H28 and H29
(see Table 13). However, knowledge had no significant effect on expectations,
confirming that H26 is not supported. Further, the findings provide sufficient support that
the model is significant and is validated with an R2 value of .659, confirming 66% of the
variance (i.e., expectation) in the model was jointly explained by SE, TE, enjoyment and
PR-SAT, leading to greater expectation of telemedicine adoption. The results were close
to a substantial R2 value (i.e., 67%) (Henseler et al., 2009), suggesting a high predictive
capability of the model in structural model assessment. As a general rule, R2 values should
be around .67, .33 and .19 (reflecting substantial, moderate and weak predicting capability
respectively) in structural model assessment (Chin, 1998; Henseler et al., 2009). Thus,
the findings support SE, TE, enjoyment and PR-SAT as significant antecedents that
influence patients’ expectations of telemedicine adoption.

Chapter Summary
This chapter explored the survey-based research that aimed to empirically validate
the research sub-questions, hypotheses and proposed research models using PLS-SEM.
SmartPLS 3.2.7 was used to determine the measures’ reliability and validity (Venkatesh
et al., 2003). The PLS-SEM algorithm tool was used for testing scales reliability in the
measurement model, and a bootstrapping algorithm technique was used for hypothesis
and structural model testing (Hair Jr et al., 2017; Zhang, Luo et al., 2017). This chapter
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provided insights into the contribution of PLS-SEM to robust estimation in both
measurement and structural models for the evaluation of three research models associated
with barriers, facilitators and expectations of telemedicine adoption.
This analysis yields three key contributions associated with three research subquestions. The first was the illustrated summary assessment of 27 indicators associated
with the eight assigned latent constructs associated with telemedicine adoption barriers
(LHSM, LICT, LOE, LQC, LR, LSAT and LT) in the reflective measurement model that
exceeded their threshold values of indicator reliability, internal consistency reliability,
convergent and discriminant validity assessment. Similarly, the structural model
confirmed that H1–H12 were supported by the relationships at the p < .01 significance
level. The results confirm that the four proposed latent constructs (LOE, LHSM, LSAT
and LT) had significant effects on BA, leading to greater telemedicine adoption barriers
in the context of rural Bangladesh.
The second was the measurement model evaluated by testing indicator reliability,
composite reliability, convergent validity and discriminant validity of the constructs (BI,
FC, PDS, PEU, PU, SE, SI and SQ) and corresponding indicators associated with the
facilitators of telemedicine adoption, with all found to be statistically significant. The
structural model was tested along with the hypothesised relationships between the
endogenous and exogenous constructs using the standardised path coefficient (β) and tstatistics at the p < .01 significance level and all hypotheses (H13–H24) were supported.
Further, four hypotheses (H13, H14, H16 and H19) were validated with an R2 value of
.645, confirming that the model has a substantial predictive capability of about 64% of
the variance in the model, confirming that PU, SQ, PDS and SI significantly influence
patients’ BI.
The third was investigation of the antecedent factors that significantly influence
patients’ expectations of telemedicine adoption (expectation, enjoyment, K, PR-SAT, SE
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and TE). The reflective measurement assessment confirmed that the model exceeded the
threshold values of indicator reliability, internal consistency reliability, convergent and
discriminant validity assessment. The structural model demonstrated that H25 and H27–
H29 were supported by the relationships at p < .01 and p < .05 significance levels. The
latent construct knowledge had no significant effect on expectations, confirming that H26
is not supported. Four antecedents of expectations (SE, TE, enjoyment and PRE-SAT)
emerged. Further, an R2 value of .659 indicated that about 66% of the variance (i.e.,
expectation) in the model was jointly explained by SE, TE, enjoyment and PR-SAT,
leading to greater expectation of telemedicine adoption. The results were close to a
substantial R2 value (i.e., 67%), suggesting high predictive capability of the model.
The next chapter discusses these findings and the implications in terms of the three
research sub-questions.
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Chapter 6: Discussion of Findings

Deepening the understanding of barriers, facilitators and expectations of
telemedicine adoption in Bangladesh’s rural settings is the ultimate purpose of the present
study. This study considers three research sub-questions associated with barriers,
facilitators and expectations of telemedicine’s adoption within its purview as an
alternative to rural patient care as contemplated by the literature and adoption theories.
This chapter discusses the findings and their implications.
The discussion is presented in three sections. Section 6.1 undertakes a
comprehensive discussion of the findings related to telemedicine adoption barriers.
Section 6.2 discusses the findings related to facilitators of telemedicine adoption. Section
6.3 discusses the findings associated with telemedicine adoption expectations.

Telemedicine Adoption Barriers in Rural Bangladesh
6.1.1 Summary of Findings
Four substantial barriers offer considerable resistance to telemedicine adoption.
Discussion of these findings will elucidate the significant concerns of how these barriers
attribute to broader adoption complexities requiring appropriately guided action to make
telemedicine sustainable. It is anticipated that identifying influential barriers to
telemedicine adoption will provide insight for promoting efficiency in telemedicine
clinical practices and advancing its sustainability in Bangladesh’s healthcare industry.
Organisational barriers, health staff motivation, patient satisfaction and trustworthiness
appeared to have a predominant adverse effect inhibiting telemedicine’s successful
integration into Bangladesh’s clinical practices.
6.1.2 Organisational Barriers
LOE is a significant telemedicine adoption barrier, indicating that current
telemedicine projects fail to meet their organisational goals regarding effectivity
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measures. Effective tele-monitoring systems have been shown to reduce hospitalisations
and mortality risk among patients with chronic heart failure (Kim et al., 2018). Many eHealth project plans fail due to inadequate organisational policy integration into practice
(Gagnon et al., 2009). Bain (2006) suggested that organisational, human and social issues
must be appropriately addressed prior to telemedicine being integrated into clinical
practices. Gagnon et al. (2005) found that successful telehealth (i.e., telemedicine)
adoption depends entirely on organisational and human competencies. Tanriverdi and
Iacono (1999) suggested that because telemedicine is new health concept, implementers
are required to develop new organisational procedures for sustainability of telemedicine
and integrate them into the organisational setting. The findings of the present study are
consistent with prior studies in finding that health organisations, strategic planning,
infrastructural design, clear operational guidelines and active management support have
received

insufficient

attention

in

current

telemedicine

projects.

Therefore,

implementation of these practices along with sufficient human resources could foster
telemedicine effectiveness in rural public hospital settings.
6.1.3 Health Staff Motivation Barriers
LHSM has a significant negative effect on telemedicine adoption. Health staff
motivation is vital to organisational effectiveness because health staff are the frontline
user group of telemedicine service processes (Ajami & Bagheri-Tadi, 2013). Health staff
performance determines how well an organisation functions (Jayasuriya et al., 2014). The
findings imply that present telemedicine projects do not adequately motivate health staff
to enable an effective working environment, facilitate financial and professional benefits
or allocate adequate resources for achieving patient health expectations. These findings
are consistent with previous studies (Bain, 2006; Halamka et al., 2006; Lluch, 2011;
Lohmann et al., 2018). Observations suggest that in an Upazila rural hospital, physicians
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constantly experienced heavy workloads and telemedicine patients were often an
additional burden, causing professional frustration.
Physicians are reluctant to serve in rural hospitals due to limited support,
insufficient resources, uncomfortable conditions and isolation from professional
colleagues (Henderson & Tulloch, 2008). Observations indicated that physicians in rural
hospitals focused on general patients, rather than telemedicine, resulting in increased wait
times for telemedicine patients. Present telemedicine projects do not commit physicians
to telemedicine centres, and in some instances telemedicine patients are serviced by ICT
support engineers who directly consult with specialised physicians. Current projects have
not focused on this issue in telemedicine practices. Therefore, well-trained physicians
should be allocated to rural telemedicine centres and be solely responsible for supervising
telemedicine patients.
The results show that LHSM substantially effects quality of care and patient
satisfaction. This suggests that health workers’ motivation is an influential determinant
to enhance telemedicine SQ, contributing towards high patient satisfaction. Poor SQ is of
critical concern in developing countries and partly contributes to low healthcare staff
motivation (Chandler et al., 2009). Financial incentives and personal and professional
benefits can stimulate health staff motivation to better perform their assigned tasks,
resulting in higher SQ and patient satisfaction (Lohmann et al., 2018). Sustaining
telemedicine may need compelling incentives for rural health professionals who are the
main gatekeepers of telemedicine services (Bain, 2006).
The findings suggest that the service duration and renumeration of telemedicine
physicians in rural centres should be considered. Bain (2006) recognised that incentives
for rural telemedicine physicians are required including learning from specialists and the
availability of further education opportunities. Similarly, telemedicine support engineers
should be recognised to motivate them as enablers of organisational success (Franco et
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al., 2002), but observations suggested they were frustrated due to low remuneration and
were seeking opportunities with other providers. Leaming (2007) found that most rural
health staff survive on a minimum financial margin. A primary concern in developing
countries is financial accessibility, that is, the government’s inability to provide sufficient
funds to the public health system, low remuneration of health staff and lack of medical
supplies (Peters et al., 2008). To overcome this barrier, employer performance-based
financial benefits are needed to convince health staff of the value of telemedicine services
(Miller, 2010).
6.1.4 Patient Satisfaction Barriers
LSTAT findings indicate that current telemedicine projects fail to sufficiently
satisfy their patients, suggesting that patients who perceive a lack of accessibility and
poor SQ are more likely to be dissatisfied with telemedicine. Patient satisfaction is a
significant health outcome indicator (Greenslade & Jimmieson, 2011) and critical to
organisational performance in hospital settings (Koné Péfoyo & Wodchis, 2013). A
satisfied patient will likely return to the services and share their positive experiences (Hill
& Doddato, 2002). Williams et al. (2018) found that postoperative telemedicine patients
have a satisfaction rate (as high as 111%) and prefer telemedicine follow-ups.
Observations indicated that current telemedicine practices are non-committal in
terms of systems accessibility. Official opening hours are limited, contributing to patient
dissatisfaction for those unable to access services after travelling long distances and
paying additional travelling costs. The literature indicated that personnel, physical space
and internet access are additional barriers in rural hospital settings (Garrett et al., 2006).
Interestingly, to bolster patient satisfaction, current telemedicine does not offer an
emergency telemedicine service facility, specialised diagnosis facility in a rural centre or
assurance of prescribed medicine availability in a local pharmacy. Patients should have
continual access to a telemedicine clinical team, promoting their health and wellbeing
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(Freed et al., 2018). Lee and Yom (2007) identified a positive relationship between SQ
and patient satisfaction in healthcare interventions, suggesting that satisfaction is critical
in healthcare quality assessment and organisational loyalty, reflecting the core issues
affecting the longevity of current healthcare industries (Elbeck, 1987). These findings are
informative and relate to patient concerns regarding telemedicine accessibility and SQ.
6.1.5 Patient Trustworthiness Barriers
The fourth significant barrier is LT, which the findings suggest has a significant
effect on telemedicine adoption. Trustworthiness in telemedicine can be established by
fulfilling four essential beliefs: ability, benevolence, integrity and predictability (Akter et
al., 2011; Mayer & Davis, 1999). The results show that current telemedicine projects fail
to fulfil these, indicating that patients do not sufficiently trust current service standards.
ICT-based healthcare services are often insufficiently funded, operate in a resource-poor
environment and, when accessible, are often dysfunctional or unresponsive (Akter et al.,
2011). These factors contribute to low trustworthiness (Akter et al., 2011).
Observations suggested that existing telemedicine health facilities were
inadequate in terms of resource and performance measures. Space, physical resources and
medical and operational ICT support were insufficiently allocated to telemedicine
services. Three to four patients were consistently present in the consultation room. From
a sociocultural perspective, many patients are uncomfortable disclosing disease-related
issues in front of other patients and their disease-related privacy and confidentiality is
unprotected. Further, current telemedicine centres have not yet established convenient
service hours, timely and easy referral systems, prompt responsiveness to patient needs
or better patient supervision concerning patient care and supportiveness. Since
telemedicine entails the electronic transmission and storage of patient health-related data
(Chang, 2015), it is essential for health providers to keep data private and secure.
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6.1.6 Other Barriers
The research findings show that LICT, LR and LQC indirectly affect adoption
barriers through LOE, LHSM, LSAT and LT. LICT, LR and LQC have no direct effect
on telemedicine adoption barriers, but strongly affect their endogenous latent constructs.
These are the reported implementation barriers of telemedicine adoption (Bouwman et
al., 2007; De Bustos et al., 2009; Gravel et al., 2006; Leaming, 2007; LeRouge &
Garfield, 2013). J. Hasan (2012) found that insufficient power supply, internet facilities,
bandwidth and telemedicine equipment are considered the critical challenges to
telemedicine implementation in Bangladesh. This was supported by Lewis et al. (2012).
Equipment costs and maintenance; poor technical expertise; and a lack of coordination,
staffing and technical infrastructure are reported telemedicine adoption barriers (Larsen,
Hudnall Stamm, Davis & Magaletta, 2004). Researchers worldwide could test these
factors and compare findings to further understand telemedicine adoption barriers in rural
settings. Strong ICT infrastructure, adequate financial and human resources,
uninterrupted power supply and high-speed internet and connectivity are required to
expedite telemedicine adoption for the medically underprivileged rural community.
6.1.7 Implications
This study developed a conceptual model that brings to light the relationships
between telemedicine and its adoption barriers in the context of rural public hospital
settings in Bangladesh. It has made several contributions to the literature. First, it has
highlighted significant practical implications that can be applied to the health-related
literature. Second, it identified and elaborated on potential barriers impeding the adoption
of telemedicine in developing countries. Third, it identified four barriers—LOE, LHSM,
LSAT and LT—that offer considerable resistance to the adoption of current telemedicine
projects in rural Bangladeshi public hospital settings.

Chapter 6: Discussion of Findings

157

To this researcher’s knowledge, no previous studies have investigated the factors
causing the low rate of telemedicine adoption in Bangladeshi rural public hospitals or
investigated these from a patient perspective, representing a considerable gap in the
literature. The findings and proposed models of the present study contribute significantly
to the literature, particularly in the context of developing nations, and provide practical
guidelines for expediting telemedicine adoption in rural settings in emerging countries.
The findings clarify the causative factors of the failure of existing telemedicine projects.
The findings may also be used to institutionalise favourable policy guidelines for
successful telemedicine service adoption in rural settings, including the improvement of
healthcare industries in Bangladesh and similar emerging economies.

Health Seekers’ Acceptance and Adoption of Telemedicine Health
Services in Rural Bangladesh
6.2.1 Summary of Findings
This section discusses the findings related to health seekers’ attitudes towards
telemedicine acceptance and adoption in rural settings. This innovative healthcare
delivery has gained patients’ interest, but the nature of their attitude formation processes
regarding telemedicine acceptance and adoption is unknown (Cutts, 2017). This study
represent a significant step towards understanding the determinants that contribute to
patients’ willingness to accept telemedicine in the Bangladeshi rural context. The findings
may help in understanding patients’ cognitive dissonance (Cutts, 2017) towards the use
of telemedicine and advocate telemedicine adoption planning to subdue indigenous
patients’ anxiety related to the acceptance and adoption of telemedicine in Bangladeshi
rural settings.
This study built on previous research (Davis, 1989; Venkatesh, 2000; Venkatesh
& Davis, 1996, 2000; Venkatesh et al., 2003) investigating health seekers’ BI in centres
hosted by rural public hospitals in Bangladesh by applying an extended TAM. Its strength
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lies in the demonstrated significant support for the proposed telemedicine model which
accounts for over 64% of the variance in health seekers’ BI. Four determinants were found
to be strong predictors of health seekers’ BI (PU, SQ, PDS and SI). The findings suggest
that the interaction between BI and PU, SQ, PDS and SI are positively related to health
seekers’ acceptance and adoption of telemedicine.
This study confirmed that PU, SQ, PDS and SI have a significant effect on BI.
Users’ BI is commonly referred as both acceptance and adoption (Holden & Karsh, 2010).
Conversely, PEU, FC and SE have indirect effects on BI. This telemedicine model is
considered appropriate for policymakers, stakeholders, implementers and principal health
providers to better understand the factors influencing health seekers’ acceptance and
adoption of telemedicine. The findings are consistent with previous research outcomes,
proposing a direct positive link associated with health seekers’ BI. The three other
determinants—PEU, FC and SE—associated with telemedicine adoption require further
policy intervention. The findings are consistent with previous extended TAM-based
empirical studies in various healthcare applications.
6.2.2 Perceived Usefulness
In this study, PU is considered an important and salient driver of BI, as it supports
H13. The findings reveal that PU is a strong determinant of patients’ BI. Venkatesh and
Davis (2000) also found that PU is a strong determinant of BI. Patients are more likely to
use telemedicine when they perceive it is useful for addressing their disease concerns,
wants and needs. Observations suggest that patients in rural Bangladesh are more inclined
to use telemedicine, rather than local general treatments. More importantly, observations
indicate that patients believe that telemedicine via videoconferencing, rather than local
general health services, will provide better and secure specialised care to improve their
health while they remain in rural areas. This is a vivid indication that patients are more
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likely to increase their acceptance of, and intention to use telemedicine, if their PU of
telemedicine is significant.
Another study applied extended TAM to investigate PDA acceptance by US
health professionals and found PU significantly influenced health professionals’
behavioural intentions to use PDAs (Mun, Jackson, Park & Probst, 2006). Aggelidis and
Chatzoglou (2009) applied an extended TAM and found PU to have a significant effect
on the behavioural intention of health staff to use HISs in hospital settings. The present
study’s findings confirm that PU is a substantial determinant in predicting patients’ BI in
a rural hospital setting. Therefore, policymakers and implementers may consider taking
a comprehensive approach in encouraging the acceptance and use of new technology in
telemedicine services to leverage their successful adoption in rural public hospital
settings.
6.2.3 Service Quality
SQ is the second important determinant of health seekers’ BI, supporting H14.
The results show that the SQ construct had substantial effects on patients’ BI. The
findings suggest that SQ is critical in enhancing patients’ BI. Observations indicate that
in telemedicine practices in Bangladesh, patients are directly involved in the health
process and their future BI entirely depends on their perception of how current services
perform. This indicates that SQ in a healthcare context has a strong effect on patients’
behavioural characteristics. Cronin Jr et al. (2000) confirmed that SQ is a strong
determinant of behavioural intentions. Oriade and Schofield (2019) reported a strong
relationship between SQ and behavioural intentions in the UK attraction context.
Similarly, SQ in healthcare can be measured by evaluating patients’ health expectations
against actual service performance (Parasuraman et al., 1985). Patients that perceive a
higher SQ will most likely accept and adopt telemedicine services.
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Patients’ service satisfaction is critically important and determines whether
patients continue to experience these services or move to other health providers (Hill &
Doddato, 2002). The indications are that satisfied patients will most likely return to a
service (i.e., behavioural intention to use) and share their positive experiences through
word of mouth with relatives, friends and neighbours (Cronin Jr et al., 2000; Hill &
Doddato, 2002). Akter et al. (2010) found that SQ significantly affects intention to use
m-Health services and patients who receive a high SQ are most likely to use telemedicine.
A previous study found that SQ significantly influenced physicians’ acceptance of HIS
in Taiwan (Chen & Hsiao, 2012).
Another study found that high-quality services significantly increased patients’
continued contraceptive usage in Bangladesh (Sultana, Nahar, Marions & Oliveras,
2013). Another study mentioned that today’s patients expect better SQ from their health
providers by being able to obtain continuous, round-the-clock health access, immediate
appointments, long consultation times and reduced wait times (Yarbrough & Smith,
2007). Therefore, SQ presents a significant determinant in predicting patients’ BI. This
finding provides a significant insight for policymakers, implementers and stakeholders,
as increased SQ will render telemedicine in Bangladesh’s rural public hospital settings
sustainable.
6.2.4 Privacy and Data Security
PDS are the third crucial determinant of BI, supporting H16. The findings show
that the PDS construct substantially effected patients’ BI. This indicates rural patients’
desire that health providers keep their health status and data protected. From a
sociocultural and religious perspective, many patients are not comfortable with disclosing
their disease-related issues in the presence of other patients, and in current settings, their
disease-related privacy and confidentiality are not protected or secured. More
importantly, physical observations suggest that due to local cultural perspectives, many
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male and female rural patients remain very timid about disclosing their sexual health,
drug addiction and gynaecological and obstetrics issues, particularly to an oppositely
gendered physician. Patients expect privacy and confidentiality.
One study found that health-seeking behaviour is strongly influenced by privacyrelated concerns in healthcare services (Cheng, Savageau, Sattler & DeWitt, 1993), while
another found that PDS have strong effects on users’ health technology acceptance
(Wilkowska & Ziefle, 2011). Chang (2015) suggested that a lack of security, privacy and
confidentiality is a potentially significant factor in the acceptance of health technology,
as the use of telemedicine entails the electronic transmission and storage of patient healthrelated data. PDS breaches can occur in healthcare systems due to insufficient control
over data handling such as in data collection, usage and sharing (Hale & Kvedar, 2014).
Other studies mentioned that health seekers might not be confident in sharing
information concerning HIV, psychiatric behaviour, genetics, sexual preference and
sexual health to third parties instead of physicians due to fear of social disgrace and
discrimination (Appari & Johnson, 2010; Hoque et al., 2017). Aldana et al. (2001) found
that privacy is a strong predictor for assessing patients’ satisfaction that serves as the
determinant of patients’ BI in rural Bangladesh. Security, privacy and confidentiality of
personal health data ensures acceptance and continuation of telemedicine usage. The
findings of the present study are consistent with previous research and are informative
and relevant.
6.2.5 Social Influence
SI is considered the fourth significant determinant of BI. This determinant
supports H19. The findings suggest that SI significantly affected patients’ BI. Patients’
decisions to accept and adopt telemedicine could be strongly influenced by their family
members, friends, physicians, social media and governmental awareness. One study
found SI to be a significant factor influencing users’ acceptance and use of technology
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(BenMessaoud, Kharrazi & MacDorman, 2011). Highly perceived social pressure is more
likely to heighten behavioural intention to use technologies. Positive SI and support can
enhance patients’ positive behavioural intentions to use healthcare systems (Cimperman
et al., 2016).
One study found that SI has a significant effect on behavioural intention to adopt
m-Health services (Hoque et al., 2017). Lu, Yao, and Yu (2005) identified the substantial
effect of SI on the behavioural intention to adopt wireless technology. Karahanna and
Straub (1999) found that SI affects both user perceptions of ease of use and usefulness.
The SI construct is a strong determinant for predicting BI. Therefore, policymakers must
note that health providers should adopt a more comprehensive approach and use
favourable guidelines when influencing health seekers to accept and adopt telemedicine
in Bangladeshi rural public hospital settings.
This study confirmed that the PEU, SE and FC constructs had no direct effects on
the BI construct in the proposed model. This may reflect the fact that Bangladeshi
telemedicine services’ technical, operational and administrative support is actively
managed by ICT staff and physicians and patients remain passive. More specifically,
patients do not have any control over those issues. These results are consistent with
current telemedicine operations and proven management criteria. This indicates that
patients may have minimal interaction with the technology itself during consultation.
Conversely, telemedicine patients may judge the system’s usefulness, SQ and PDS
provisions, along with SI, in determining their BI. Thus, the findings suggest that PE, SQ,
PDS and SI are service specific and highly relevant in predicting health seekers’ BI in the
Bangladeshi rural context.
6.2.6 Implications
Another contribution made by this study is the application of an extended TAM
to predict, understand and explain health seekers’ BI in a rural context. Generally, rural
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and urban patients’ intentions to adopt telemedicine services would be dissimilar due to
differences in their social, cultural and facilitating circumstances. TAM is the most widely
applied model for determining users’ acceptance and usage of technology. However, a
previous study noted that TAM remains inadequate in healthcare applications, especially
in medical informatics (Huang, 2010). Further, although a significant body of research
has applied the TAM or the UTAUT in health applications in the context of developed
countries, very little research has been conducted in the context of developing nations
(Hoque & Sorwar, 2017), especially in a rural settings.
A handful of published studies in Bangladesh have applied either a TAM, UTAUT
or extended UTAUT to telemedicine adoption in general. However, the previously
discussed theoretical gaps in the TAM encouraged the development of the extended TAM
for this research. Consistent with prior studies, the telemedicine model was developed as
an extension of the TAM to pursue a better understanding of health seekers’ telemedicine
acceptance and adoption in rural public hospital settings in Bangladesh. The proposed
telemedicine model provides a significant contribution to the literature in an area in which
little research has been conducted in the context of developing nations such as
Bangladesh. Further, the findings may provide practical guidelines for enhancing and
expediting telemedicine implementation in a rural setting in emerging economies.

Antecedents of Expectations of Telemedicine Health Service
Adoption in Rural Bangladesh
6.3.1 Summary of Findings
This study applied SCT to investigate the antecedents of patient expectations of
telemedicine adoption in rural public hospitals in Bangladesh. Four significant
antecedents were examined: SE, TE, enjoyment and PR-SAT. These were found to
influence patients’ expectations of telemedicine, laying the groundwork for further policy
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intervention. A fifth antecedent, knowledge, had no significant effect on predicting
expectations. These findings are consistent with previous studies.
6.3.2 Self-Efficacy
SE is considered the most important and salient driver of the formation of health
seekers expectation towards telemedicine service adoption, supporting H25. The results
showed that the SE construct had the most substantial effect on expectations, making it
the strongest determinant of the formation of expectations. Orji, Vassileva and Mandryk
(2012) also found that SE is a strong determinant of behaviour in health service adoption.
Within the health services context, patients information-seeking behaviour (Lee, Hwang,
Hawkins & Pingree, 2008) strongly influences the perception of their ability in attaining
goals (SE).
Drawing on SCT, the present study’s findings are consistent with previous
research and illustrate how patients’ SE shapes their expectations regarding the
consequences of telemedicine service performance. Bandura (1986) also found that
perceived SE mediates a patients’ health behaviour. For instance, Bandura (1986) found
that treadmill activities enhanced health seekers’ perceptions of physical and cardiac
efficacy. Lankton and Wilson (2007b) confirmed that SE has a significant influence on
expectations and online investing services.
Consistent with prior studies, it is anticipated that a highly efficacious
telemedicine patient tends to have a high expectation of telemedicine performance. A
patient with a high sense of personal competency or SE (Lucas et al., 2006) will gain
better information and quality of services from telemedicine delivery (Zhang, Han et al.,
2017), but tend to have high expectations of telemedicine performance. In this study, SE
examined health seekers specific telemedicine services beliefs, rather than general SE
beliefs. Consistent with the literature, SE can reliably be viewed as a significant
antecedent to the formation of expectations to adopt telemedicine. Thus, policymakers
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and implementers may consider taking a comprehensive approach in enhancing health
seekers SE belief and expectations towards the new technology-based telemedicine
service performances to leverage successful telemedicine adoption in Bangladesh.
6.3.3 Telemedicine Experience
TE is the second important source or antecedent of expectations towards
telemedicine adoption, supporting H27. The findings showed that the TE construct has a
substantial effect on expectation, indicating that it is a key contributor to health seekers’
telemedicine expectations. Similarly, a prior study (Ross, Frommelt, Hazelwood &
Chang, 1987) found that expectations generally interact with subsequent experiences.
Anderson and Sullivan (1993) also found that expectations can be changed based on
product experiences.
Lankton and Wilson (2007b) noted that customers’ personal needs and past
experiences are the two predictors of online customers’ expectations in distinct service
settings. Zeithaml et al. (1993) found that experience is the key antecedent of
expectations. Prior evidence (Khalifa & Liu, 2003) suggests that expectations are formed
by personal experience and understanding of the environment. Consistent with prior
studies, it is anticipated that patients perceive ICT-supported TEs to have a significant
influence on their expectations towards telemedicine. Telemedicine is a technology-based
healthcare system that can contribute to better health management by integrating ICT,
clinics and the internet to provide teleconsultation between clinicians and patients (Kiberu
et al., 2017).
TE in the present study comprises the telemedicine system use experience which
determines the degree to which a health seeker experiences ICT-supported telemedicine
services for attaining a certain level of health outcomes. Consistent with SCT, internet
experience positively influences patients’ beliefs about online information seeking and eHealth services (i.e., telemedicine) (Lankton & Wilson, 2007b; Wilson & Lankton, 2004).
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Aizpurua et al. (2015) found that web content accessibility experiences significantly
influences users’ expectations. Further, internet (i.e., ICT) experience exhibits an
important contribution towards the present study’s conceptual model, because
innovations are most likely to be adopted when they are comparable to a previously
accepted concept (Lankton & Wilson, 2007b). This study proposed that such
compatibility exists between e-Health (i.e., telemedicine) healthcare services and health
seekers’ prior ICT-supported health service experiences (Lankton & Wilson, 2007b).
Consequently, ICT-supported TE positively influences patients’ beliefs about online
information seeking and e-Health (i.e., telemedicine) services (Lankton & Wilson, 2007b;
Wilson & Lankton, 2004). This is an indication that patients’ perception regarding highperforming ICT-supported telemedicine service leads to their highly desired service
expectations in telemedicine.
Therefore, it is anticipated that the more significant the amount of positive
experience a telemedicine patient has with telemedicine, the more certain their desired
expectations will be. Consistent with prior findings, TE is found to be a critical source or
antecedent of expectations towards telemedicine adoption. This finding provides a
significant insight for policymakers, implementers and stakeholders to better understand
the sources or antecedents of health seekers expectations that will render telemedicine
sustainable.
6.3.4 Enjoyment
Enjoyment is the third crucial determinant of health seekers’ telemedicine service
expectations, supporting H28. The findings show that the enjoyment construct
substantially effects patient expectation of telemedicine services adoption. This is an
indication that current telemedicine services provide enough support to patients for them
to enjoy the service facilities and enhance their desired service expectations. Lankton and
Wilson (2007b) found that within an online service context, usefulness, ease of use and
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enjoyment have a significant influence on expectations. Koufaris (2002) pointed out that
if consumers do not participate in activities that make online service an enjoyable
experience, they may stop using it.
A prior study found that usefulness and enjoyment are significant determinants of
human behavioural intention (Davis et al., 1992), while another found that affect (i.e.,
emotional attributes such as anger or joy) enhances consumers’ expectations about future
outcomes because it encourages consumers with greater motivation to perform the
activity and realise outcomes (Lankton & Wilson, 2007b). This suggests that initial,
enjoyable use of telemedicine (i.e., e-Health) would enhance consumers’ expectations of
service performance (Lankton & Wilson, 2007b). Agarwal et al. (1997) identified strong
relationships between enjoyment and expectations for new technology adoption. More
specifically, individuals who are more innovative in their experimentation with computermediated technologies are more likely to be engaged with it, and their ability, enjoyment
and expectations about interacting with new technology will be higher (Agarwal et al.,
1997). Thus, consistent with prior studies, the present study’s findings show that
enjoyment is a strong antecedent of health seeker expectation of telemedicine adoption.
6.3.5 Prior Satisfaction
PR-SAT is the fourth significant determinant of health seekers expectations
towards telemedicine services adoption, supporting H29. More specifically, patients’
prior telemedicine service satisfaction could strongly influence their expectations,
indicating that highly satisfied patients are more likely to increase their expectations
regarding service performance. Lankton and Wilson (2007b) found that PR-SAT is a key
element of experience which contributes to the formation of expectations in an online
service setting.
Anderson and Sullivan (1993) found that consumers’ expectations of service or
product quality based on their actual experiences with the services or products cause their
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satisfaction. Conversely, inconsistent SQ and performance experience in meeting
expectations contribute to the high level of uncertainty resulting in consumer
dissatisfactions (Crosby et al., 1990). Roberts et al. (2003) found that satisfaction provides
the summary measures of the quality evaluation of all past service transactions
experiences with the service providers, shaping expectations of quality of future
interactions.
Several empirical studies confirmed that satisfaction with a prior service is an
important contributor to e-business success (Lankton & Wilson, 2007b), and consumers’
pleasant prior experiences lead to higher satisfaction levels (Shankar et al., 2003). Two
studies demonstrated that consumers’ prior attitudes influence their current attitudes
(Shankar et al., 2003; Lankton & Wilson, 2007b).
Lankton and Wilson (2007b) found a strong link between prior service satisfaction
and expectations, indicating that customers who are satisfied with prior services will have
higher degree of expectations related to online services. Liu and Khalifa (2003) found
that expectations provide better explanation of the nature of satisfaction and of its
determinants. Johnson and Mathews (1997) found that perception of SQ has a significant
effect on expectations.
Consistent with prior studies, the present study’s findings have shown that PRSAT is a strong source or antecedent of health seekers expectations towards telemedicine
adoption. However, Lankton and Wilson (2007b) found this construct to be less
significant in e-Health expectations in the US hospital context, contradicting the findings
of most previous studies. Fitzpatrick and Hopkins (1983) found that patients’ judgement
of health outcomes are determined by the expectations patterns formed by their
habituation of experiences. Therefore, the present study’s findings are consistent with
current telemedicine operations and essential management criteria.
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6.3.6 Knowledge
The findings confirm that knowledge did not contribute adequately to qualify as
an expectation antecedent. Knowledge in the present study was evaluated/measured along
two dimensions—familiarity (consumers’ number of service experiences) and expertise
(consumers’ service-related performance)—attained from prior service-associated
experiences (Lankton & Wilson, 2007b) through direct involvement with service
providers (Webb, 2000). Liu and Khalifa (2003) confirmed that expectations are formed
based on past experience and perceived knowledge. Hoch and Deighton (1989) found that
familiarity (i.e., service/product related experiences) with greater familiarity will have a
higher degree of prior knowledge. This study argues that the inability of knowledge to
serve as an antecedent to expectation is reflected in the broadness of the measuring items
(Lankton & Wilson, 2007b). Further, within the telemedicine context, the more specific
measuring items associated with knowledge—such as satisfaction with the health
professionals, staff and medical and specific treatment issues that may anchor familiarity
and expertise regarding telemedicine services—were not sufficiently addressed in the
present study (Lankton & Wilson, 2007b). Therefore, consistent with prior research, it
was found that knowledge did not contribute sufficiently to serve as an expectation
antecedent to the present telemedicine situation in rural Bangladesh.
6.3.7 Implications
This study makes three significant contributions to the literature. First, it provides
noteworthy practical implications that can be applied to health-related literature. Second,
it offers guidelines of telemedicine service expectations with their potential antecedents
in a developing country context. Third, it identifies four influential antecedents to
patients’ telemedicine adoption expectations—SE, TE, enjoyment and PR-SAT—that
merit further policy intervention in the adoption of telemedicine health projects in rural
public hospital settings in Bangladesh.
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To this researcher’s knowledge, no previous studies have investigated the
antecedent factors influencing patients’ expectations of telemedicine services adoption in
Bangladesh’s rural public hospitals or investigated these from rural patients’ perspectives.
The proposed model contributes to the literature, particularly in the context of developing
nations, and provides practical guidelines for the antecedents of expectations of
telemedicine services adoption in rural settings in developing countries such as
Bangladesh. The findings may shed light on the causative characteristics of patients’
expectations of existing telemedicine project in Bangladesh. The findings may also
institutionalise favourable policy guidelines for the successful adoption of telemedicine
services in rural settings, including the improvement of healthcare industries in
Bangladesh and similar emerging economies.
6.3.8 Theoretical Implications
Limited research has been undertaken on antecedents to customer expectations of
telemedicine, especially in the context of developing nations. The antecedents to
customer expectations remains a relatively unexplored research area (Zeithaml et al.,
1993). The present study contributes to understanding the antecedent factors that
influence patients’ expectations of telemedicine adoption in rural areas of developing
countries, including through the application of SCT (Bandura, 1977, 1986). While several
antecedents of telemedicine expectations were examined, others could be investigated in
future research, including trust and post-adoptive behaviour (Lankton & Wilson, 2007b).
This is the first study to apply SCT to investigate antecedent factors influencing
patients’ telemedicine expectations in Bangladeshi rural public hospital settings. The
theoretical gaps in SCT encouraged the development of the research model for this study,
using SCT to pursue a better understanding of patients’ telemedicine expectations. The
proposed model contributes to an under-researcher area of the literature. Further, our
empirical findings may provide practical guidelines for enhancing and expediting

Chapter 6: Discussion of Findings

171

telemedicine implementation in a rural setting in the context of emerging countries such
as Bangladesh.
The next section assesses the underlying research contribution to enhance research
impact and expected to be useful for existing and future research in health discipline.

Contribution Mapping for Enhancing Research Impact
A contribution map depicts how knowledge can be produced and utilised and
explains research contribution (Kok & Schuit, 2012). The underlying contributions of the
present study are classified into seven dimensional categories: knowledge, stakeholders,
theory, situational, model, country and data collection (see Figure 11). Developing this
contribution map describes how this study has produced and utilised new knowledge from
a different perspective.
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Figure 11. Research contribution map.
6.4.1 Knowledge Dimension
This knowledge contributed by this study helps to define, distinguish, explain,
interpret and predict the barriers, facilitators and expectations of telemedicine adoption
in rural settings in Bangladesh. This knowledge provides a new direction for
strengthening health service productivity and growth. This knowledge can also be shared
between and across health industries to increase successful telemedicine adoption in
Bangladesh and globally.
This study has made several contributions to the literature. First, its findings have
significant practical implications that can be applied to the health-related literature.
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Second, this study investigated potential barriers impeding the adoption of telemedicine
healthcare services in a developing country. Third, it has identified four exemplary
barriers to telemedicine adoption—LOE, LHSM, LSAT and LT—that pose considerable
challenges to current telemedicine projects in rural public hospitals in Bangladesh.
The application of an extended TAM in the determinants of acceptance study
significantly contributed to our understanding of telemedicine adoption practices in the
rural areas of developing countries. Factors that influence health seekers’ behavioural
intentions to accept and adopt telemedicine in a developing country were identified and
explored. Generally, there are social, cultural and facilitating differences in rural and
urban patients’ intentions to adopt telemedicine. The TAM is the most widely applied
model for determining users’ acceptance and usage of technology, although it may be
inadequate in some healthcare applications (Huang, 2010). Further, while the TAM or
UTAUT have previously been applied in studies on health applications in developed
countries, little research has been conducted in the context of developing nations (Hoque
& Sorwar, 2017), especially rural settings.
The adoption expectation study makes several significant contributions to the
literature. First, its findings have significant practical implications that can be applied to
the health-related literature (Zobair et al., 2019). Second, it offers practical guidelines for
telemedicine service expectations and their antecedents in the context of a developing
country (Zobair et al., 2019). Third, the antecedents of health seekers’ expectations of
telemedicine in the Bangladeshi rural context are relatively unexplored, and the present
study is the first to apply SCT to investigate these (Zobair et al., 2019). Finally, this study
identified four exemplary antecedents to patients’ telemedicine adoption expectations—
SE, TE, enjoyment and PR-SAT—that merit further policy intervention for the successful
adoption of telemedicine services in rural settings and the improvement of healthcare
industries in Bangladesh and similar contexts (Zobair et al., 2019).
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6.4.2 Stakeholders Dimension
Besides the knowledge dimension contributions discussed above, this study
contributes to identifying stakeholders and their views of the barriers, facilitators and
expectations of rural telemedicine adoption in Bangladesh. This study provides unique
insights into rural patients’ (stakeholders’) views regarding telemedicine services. For
example, no prior study has provided any empirical evidence of the factors causing the
low rate of telemedicine adoption. Similarly, no prior study has applied an extended TAM
to identify the determinants influencing rural health seekers’ acceptance of telemedicine
adoption or the antecedents of expectations related to telemedicine adoption in
Bangladeshi rural public hospitals from patients’ perspectives. Failure to recognise these
determinants and antecedents of stakeholders’ acceptance and expectations of
telemedicine will undermine attempts to implement telemedicine. This study has
contributed to our understanding of rural patients’ (stakeholders’) views of telemedicine
adoption in the rural context of a developing country. The findings and their implications
significantly contribute to the health-related literature (Zobair et al., 2019).
6.4.3 Theory Dimension
The present study contributes the testing of theory-based models (i.e., the TAM
and SCT) to examine the determinants of acceptance and antecedents of expectation
associated with telemedicine adoption. Prior studies have drawn on many behavioural
theories, including the TAM (Agarwal et al., 2000), to better understand users’ acceptance
or rejection of technologies (Davis et al., 1989). In the context of health, the social
learning theory, SE and locus of control have been applied for understanding, explaining,
predicting and influencing behaviour (Rosenstock et al., 1988).
The present study built on these previous studies (Bandura, 1977, 1986; Davis,
1989; Venkatesh, 2000; Venkatesh & Davis, 1996, 2000; Venkatesh et al., 2003),
integrated their theories and uniquely applied the TAM and SCT to identify and examine
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rural patients’ acceptance and expectations of telemedicine adoption in Bangladeshi
public hospital settings. The study also built on prior research (Bandura, 1986; Lankton
& Wilson, 2007b) on telemedicine healthcare services by identifying the antecedents of
expectations and maintaining the parsimony of the original theory (Zobair et al., 2019).
To this researcher’s knowledge, no previous studies have investigated the barriers,
facilitators and expectations of telemedicine services adoption in Bangladeshi rural public
hospitals or investigated these from rural patients’ perspectives. The findings
significantly contribute to our understanding of telemedicine adoption practices in the
rural areas of developing countries. The findings may also shed light on the antecedents
of patients’ expectations of existing telemedicine project in Bangladesh.
Further, a theoretically supported SCT was created to investigate antecedents of
expectations of telemedicine adoption in centres hosted by rural public hospitals in
Bangladesh (Zobair et al., 2019). This model offers practical guidelines for telemedicine
service expectations and their potential antecedents in the context of a developing country
such as Bangladesh (Zobair et al., 2019). As previously discussed, the antecedents of
health seekers’ expectations of telemedicine in the Bangladeshi rural context remain
relatively unresearched, and this is the first study to apply SCT to investigate these
(Zobair et al., 2019).
6.4.4 Situational Dimension
To the researcher’s knowledge, no prior empirical study has investigated the
situational issues, difficulties and challenges related to the adoption of a current
telemedicine project in Bangladesh. Generally, these occur when delivered telemedicine
services do not meet patients’ expectations or demands. This study has made a unique
contribution to the literature by exploring the current, real-world telemedicine adoption
situation in rural setting in Bangladesh and the associated barriers, facilitators and
expectations.
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6.4.5 Model Dimension
The first model-based contribution of this study arose from its investigation and
identification of the telemedicine adoption barriers in centres hosted by rural public
hospitals in Bangladesh. A conceptual model showing the interaction of pre-determined
classes of barriers was established, and hypotheses were proposed and then tested using
PLS-SEM. Exemplary barriers to telemedicine adoption—LOE, LHSM, LSAT and LT—
were identified and confirmed (p < .01), collectively explaining 62% of the variance in
BA and providing the first ever empirical evidence of their existence. A structural
equation modeling method was used to validate a structural model showing the
interactions and persistence of interactions of telemedicine adoption barriers. The
validity, robustness and functionality of this model, which can be used to investigate
telemedicine adoption barriers in developing countries, was confirmed.
The second model-based contribution of this study arose from its investigation
and identification of the factors (determinants) that influence health seekers’ acceptance
and adoption of telemedicine in centres hosted by rural public hospitals in Bangladesh. A
conceptual research model was formulated, and the subsequent hypotheses were tested
using PLS-SEM. Five determinants were found to significantly contribute to patients’
acceptance and adoption of telemedicine, explaining 65% of the variance (R2) in BI. A
structural model (an extended TAM) was developed to better understand health seekers’
telemedicine acceptance and adoption in the context of rural Bangladesh. The validity,
robustness and functionality of this model, which can be used to investigate potential
determinants of adoption intention in developing countries, was confirmed.
The third model-based contribution arose from the study’s investigation and
identification of the antecedent factors that influence health seekers’ expectations of
telemedicine in centres hosted by rural public hospitals in Bangladesh. A conceptual
research model was formulated, and the subsequent hypotheses were tested using PLS-
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SEM (Zobair et al., 2019). Four antecedents were found to significantly contribute to
patients’ expectations of telemedicine, explaining 66% of the variance (R2) in
expectations (Zobair et al., 2019). Guided by SCT (Bandura, 1977, 1986), a structural
model was developed to better understand health seekers’ expectations of telemedicine in
the context of rural Bangladesh. The validity, robustness and functionality of this model,
which can be used to investigate potential antecedent factors that influence patients’
expectations of telemedicine in developing countries, was confirmed.
Finally, the study’s findings highlighted that the barriers, facilitators and
expectations of telemedicine require considerable policy intervention to ensure the
sustainability of current telemedicine projects in Bangladesh and similar contexts. This
study developed three models that yielded guidelines for expediting telemedicine
adoption in the rural areas of a developing country. Further, this study has contributed to
determining the most appropriate model and benchmark for future research on adoption
of telemedicine healthcare services in the rural areas of developed and developing
countries (Zobair et al., 2019).
6.4.6 Country Dimension
Mapping telemedicine adoption opportunities and challenges in a developing
country is challenging due to the scarcity of empirical evidence. Providing efficient and
systematised healthcare services in rural areas, in developing or developed countries,
poses a number of challenges. For example, sustainability is one of the most significant
challenges for rural healthcare systems alongside the complexity of public administration
of rural healthcare (Celdrán et al., 2018). Failure to recognise the barriers, facilitators and
expectations of telemedicine adoption will undermine any telemedicine initiative or
project.
This study identified and investigated the barriers, facilitators and expectations of
telemedicine adoption, making a significant contribution to the literature within the
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context of developing countries. The empirical findings have the potential to elevate
telemedicine to an institutionalised health infrastructure to provide better-quality patient
care with greater flexibility through modernised, specialised healthcare support for
medically underprivileged rural communities in Bangladesh. Important implications for
theory, research and specific policy interventions and recommendations are discussed in
Chapter 7.
6.4.7 Data Collection Dimension
This research is based on the quantitative analysis of a dataset of 500 rural
Bangladeshi telemedicine patients. The survey excluded non-users (i.e., non-telemedicine
patient groups). Non-telemedicine patient groups may have different perceptions due to
their lack of experience with telemedicine services, thus they were excluded from the
study to maintain data validity. Data collection occurred from mid-January 2017 to midMarch 2017. A significant response rate (98.40%) was attained and considered adequate
to fulfil the research purpose.
This unprecedented data collection exercise involved months of fieldwork in some
of the most remote areas of Bangladesh and provides unique and valuable insights into
remote patients’ views on the barriers, facilitators and expectations of telemedicine in
rural settings. This study also analysed data from various stakeholders in the field of
medicine to gauge their tolerance of risk and mistakes (something that is dependent on
the culture of those professionals).
The contributions of this study are summarised in Table 14. Based on the findings
and their implications, this study makes significant contributions to the literature that
deepen our understanding of the barriers, facilitators and expectations of telemedicine.
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Table 14
Research Contributions
Contribution

Research sub-question

category

1

2

3

Knowledge

Four significant

Five determinants of

Four antecedents of

dimension

barriers to

telemedicine

expectations of

telemedicine adoption

adoption were

telemedicine were

were identified.

identified.

identified.

Determinants of

Antecedents of rural

rural patients’

patients’ expectations

acceptance of

of telemedicine were

telemedicine were

identified using SCT.

Theory

-

dimension

identified using an
extended TAM.
Situational

Hypothesised barriers

Hypothesised

Hypothesised

dimension

to telemedicine

determinants of rural antecedents of rural

adoption were

patients’ acceptance

supported by the real-

of telemedicine were of telemedicine were

world situation in

supported by the

supported by the real-

Bangladesh.

real-world situation

world situation in

in Bangladesh.

Bangladesh.

patients’ expectations

Model

A valid, robust and

A valid, robust and

A valid, robust and

dimension

functional model that

functional model

functional model that

can be used to

that can be used to

can be used to

investigate

investigate potential

investigate potential

telemedicine adoption

determinants of

antecedent factors
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Research sub-question

category

1

2

3

barriers in developing

adoption intention in that influence

countries was

developing countries patients’ expectations

developed.

was developed.

of telemedicine in
developing countries
was developed.

Country

Identified barriers to

Identified

Identified antecedents

dimension

telemedicine adoption

determinants of rural of rural patients’

in developing

patients’ acceptance

expectations of

country.

of telemedicine in

telemedicine in

developing country.

developing country.

Stakeholders

Data contribute

Data contribute

Data contribute

dimension

unique insights into

unique insights into

unique insights into

remote patients’

remote patients’

remote patients’

views on telemedicine views on

views on

services.

telemedicine

telemedicine

services.

services.

Data

Unprecedented data

Unprecedented data

Unprecedented data

Collection

collection exercise

collection exercise

collection exercise

dimension

provides unique and

provides unique and

provides unique and

valuable insights into

valuable insights

valuable insights into

remote patients’

into remote patients’

remote patients’

views on the barriers

views on the

views on the

to telemedicine in

facilitators of

expectations of

rural settings.
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Research sub-question

1

2

3

telemedicine in rural

telemedicine in rural

settings.

settings.

Note. TAM = technology acceptance model, SCT =social cognitive theory.
Research sub-question 3 builds heavily on Zobair et al. (2019).

Chapter Summary
This chapter presented a comprehensive discussion of the study findings
associated with the barriers, facilitators (i.e., determinants of acceptance and adoption)
and antecedents to expectations of telemedicine adoption in rural Bangladeshi settings.
These findings are a significant contribution to the literature, expanding its content, scope
and utility.
Section 6.1 provided valuable insight to barriers to telemedicine adoption,
identified and confirmed as LOE, LHSM, LSAT and LT. These barriers offer
considerable resistance to the adoption and maintenance of current telemedicine projects
in rural Bangladesh. Further, LICT, LR and LQC are indirect barriers affecting the
successful deployment of telemedicine in rural settings.
Section 6.2 presented eight broad categories of potential determinants of health
seekers’ acceptance and adoption of telemedicine: PU, PEU, SQ, SE, PDS, SI, FC and
BI. Four determinants that significantly affected patients’ BI in Bangladesh rural hospital
settings—PU, SQ, PDS and SI—were confirmed. Cocosila (2007) suggested that these
determinants can be influential in convincing health seekers to accept and adopt
telemedicine. Three other determinants—PEU, SE and FC—had no significant effects on
health seekers’ BI.
Section 6.3 found that four significant antecedents of patients’ expectations of
telemedicine adoption—SE, TE, enjoyment and PR-SAT—together explain 66% of the
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variance (R2) in expectations. These antecedents significantly contribute to patients’
expectations of telemedicine adoption in rural hospital settings in Bangladesh. This
chapter also found that a fifth antecedent, knowledge, had no significant effect on
patients’ expectations.
All three proposed models contribute significantly to the literature (see Section
6.4), particularly in the context of developing nations, and provide practical guidelines
for expediting telemedicine adoption in rural settings in emerging economies. The
empirical findings clarify the causative factors of the failure of telemedicine adoption in
Bangladesh. The findings also serve as an aid to institutionalise favourable policy
guidelines for successful telemedicine adoption. The next chapter presents the conclusion
and limitations of the findings.
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Chapter 7: Conclusions: Recommendations, Limitations and
Future Research Directions

The objectives of this study were to gain a deeper and clearer understanding of
the barriers, facilitators and antecedents to expectations of telemedicine adoption;
develop appropriate and rigorous research frameworks and methodologies; understand
the problems and issues related to the research question; analyse and evaluate the
findings; and provide useful insights for government, policymakers, principal
implementors and stakeholders in telemedicine policy design, integration and
implementation in Bangladesh’s rural areas. The problems and issues found and
addressed in this study are significant, despite significant government investment in
telemedicine projects. This chapter provides an overview of the research conclusions,
recommendations and limitations and potential directions for future research.

Sub-Question 1: Barriers to Telemedicine Adoption
The first research sub-question related to telemedicine adoption barriers, leading
to the exploration of a range of barriers to telemedicine adoption in Bangladesh. LOE,
LHSM, LSAT and LT were identified as the main barriers.
LOE is a significant telemedicine adoption barrier as many e-Health (i.e.,
telemedicine) projects fail due to inadequate organisational policy integration into
practice (Gagnon et al., 2009). This supports Cutts’s (2017) findings. The results confirm
that health organisations, strategic planning, infrastructural design, clear operational
guidelines and active management support have received insufficient attention in current
telemedicine projects. Rectifying this and provision of sufficient human resources could
foster telemedicine effectiveness in rural public hospital settings.
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LHSM had a significant effect on telemedicine adoption in rural public hospital
settings. In some instances, telemedicine patients are being served by ICT support
engineers, rather than a rural physician who directly consult with specialised physicians.
Current public telemedicine projects in Bangladesh have not focused on this issue. Welltrained physicians should be allocated to rural hospitals to supervise telemedicine
patients. Lack of reimbursement is a major underlying reason for LHSM (Cutts, 2017).
To overcome this, performance-based financial benefits are needed to convince health
staff of the value of telemedicine services (Miller, 2010). Financial incentives and
personal and professional benefits can stimulate health staff motivation to perform their
assigned tasks, resulting in higher SQ and patient satisfaction (Lohmann et al., 2018).
LSAT is another barrier. Patient satisfaction is a significant health outcome
indicator (Greenslade & Jimmieson, 2011) and critical to organisational performance in
hospital settings (Koné Péfoyo & Wodchis, 2013). Satisfied patients will likely return to
the services and share their positive experiences (Hill & Doddato, 2002). In the
Bangladeshi e-Health context, there are few effective and sustainable initiatives to secure
high-quality health services for rural and remote communities (Miah et al., 2017).
Leaming (2007) noted that patient–physician dissatisfaction can be largely attributed to
the resistance of telemedicine adoption in rural settings. Interestingly, current
telemedicine centres do not offer an emergency telemedicine service facility, specialised
diagnosis facility in a rural centre or assurance of prescribed medicine availability in a
local pharmacy. Patients should have continual access to a telemedicine clinical team
(Freed et al., 2018).
The fourth significant barrier is a LT. Trustworthiness in telemedicine can be
established by fulfilling four essential beliefs: ability, benevolence, integrity and
predictability (Akter et al., 2011; Mayer & Davis, 1999). These contribute to the level of
trustworthiness in a health system (Akter et al., 2011). The results indicate that current
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telemedicine projects fail to fulfil these. Miah et al. (2017), for example, confirmed that
rural healthcare services are considerably worse in terms of delivering timely healthcare
support to rural and remote populations. Further, current telemedicine centres have not
established convenient service hours, timely and easy referral systems, prompt
responsiveness to patient needs or better patient supervision concerning patient care and
supportiveness. Since telemedicine entails the electronic transmission and storage of
patient health-related data (Chang, 2015), confidentiality is crucial.
This study developed an original framework for a conceptual model that
highlights the relationships between telemedicine and its adoption barriers in the context
of rural public hospital settings in Bangladesh. These findings provide theoretical and
methodological considerations to the development of substantial knowledge about the
sustainability of current telemedicine projects in rural Bangladesh. The findings are
significant and can be used to build telemedicine into an institutionalised health
infrastructure for providing better-quality care with greater flexibility through
modernised, specialised healthcare support for medically underprivileged rural
communities in Bangladesh. Rural and remote populations still have inadequate access to
dedicated public medical facilities and private after-hours medical practitioners.
All impediments to telemedicine adoption identified in this study are considerable
threats to sustaining telemedicine projects, but are manageable by Bangladesh’s
telemedicine policymakers, stakeholders and implementers. An active telemedicine
action plan and regulations are suggested to break down the adoption barriers and achieve
organisational goals. Although successful telemedicine adoption is a formidable task,
especially in resource-poor countries such as Bangladesh, the findings clearly identify the
causative factors of the failure of current telemedicine project adoption. Thus, they can
be accounted for and managed. The findings can also be used for developing appropriate
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policy guidelines for the betterment of healthcare industries in Bangladesh and similar
emerging economies.

Sub-Question 2: Telemedicine Acceptance and Adoption
The second research sub-question lead to the exploration of the determinants that
affect health seekers’ acceptance and adoption of telemedicine using an extended TAM.
The contribution of this study in this regard is the identification of four significant
determinants—PU, SQ, PDS and SI—that strongly affect health seekers’ BI. This study
is the first empirical study to examine this in the context of a developing country and the
findings are consistent with previous studies.
Aggelidis and Chatzoglou (2009) applied an extended TAM and found PU to have
a significant effect on the behavioural intention of health staff to use HISs in hospital
settings. Venkatesh and Davis (2000) found that PU is a strong determinant of
behavioural intention. SQ is the second important determinant of health seekers’
intentions to accept and adopt telemedicine in rural settings. Previous studies found that
SQ significantly influences physicians’ acceptance of HISs in Taiwan (Chen & Hsiao,
2012). PDS is the third determinant of heath seekers’ intentions to accept and adopt
telemedicine in rural settings. Previous studies found that PDS have strong effects on
users’ health technology acceptance (Wilkowska & Ziefle, 2011). Cutts (2017) confirmed
that patients’ privacy and confidentiality strongly affect their acceptance and adoption of
telemedicine services, with the use of encryption software useful for preventing
unauthorised access to health data (Leaming, 2007).
SI is the fourth significant determinant of health seekers’ intentions to accept and
adopt telemedicine in rural settings. Lu, Yao et al. (2005) identified the substantial effect
of SI on the behavioural intention to adopt wireless technology. Broadly, the present
study’s findings corroborated the assertion that health seekers’ attitude determined their
BI, supporting the findings of Davis et al. (1989) and Yallah (2014).
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TAM is a widely applied model used to investigate users’ acceptance and usage
(Venkatesh, 2000) of technology-related issues by evaluating internal beliefs, attitudes
and behavioural intentions concerning technology adoption (Davis et al., 1989; Hu et al.,
1999; Rho et al., 2014). The study’s conceptual model demonstrated an optimal fit,
including the postulated path analysis relationships, confirming that four determinants
strongly predicted (p < .01) patients’ BI. Exploration of the determinants of health
seekers’ acceptance and use of telemedicine in rural settings could support successful
adoption of telemedicine (Evans, 2015). TAM is a fitting theory and model for health ICT
acceptance and use (Holden & Karsh, 2010) by health seekers and served as the focus for
this study. This research demonstrated significant support for the proposed telemedicine
model, accounting for over 64%of the variance in health seekers’ BI.
The empirical findings were significant and, when applied through policy
intervention, will help to build telemedicine into an institutionalised health infrastructure
for providing better-quality patient care with greater flexibility through modernised,
specialised healthcare support for medically underprivileged rural communities in
Bangladesh. Rural and remote populations have little access to dedicated public medical
facilities and most lack private after-hours medical practitioners. Thus, these underserved
areas should continue to be a priority.
The research findings highlight that all the significant determinants require
considerable and favourable policy intervention to make current telemedicine projects
sustainable. This is within the control of Bangladesh’s policymakers, stakeholders and
implementers. Therefore, an active telemedicine action plan and a set of comprehensive
telemedicine regulations are strongly recommended to achieve organisational goals.
Although the successful adoption of telemedicine is a formidable task, especially in
resource-poor countries such as Bangladesh, the findings clearly identify the causative
determinants that influence patients’ BI. Thus, they can be accounted for and managed.
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The findings can also be useful in developing appropriate policy guidelines to enhance
healthcare industries in Bangladesh and similar developing countries.

Sub-Question 3: Antecedents to Expectations of Telemedicine
Adoption
The third research sub-question lead to the exploration of the antecedents of
patient expectations of telemedicine adoption in rural public hospitals in Bangladesh by
applying SCT. A conceptual research model was formulated, encompassing a set of
hypotheses that were developed and tested by employing PLS-SEM. Four significant
antecedents—SE, TE, enjoyment and PR-SAT—were examined and found to collectively
explain 66% of the variance (R2) in expectations (Zobair et al., 2019). These antecedents
significantly contribute to patients’ expectations of telemedicine adoption, laying the
groundwork for further policy intervention (Zobair et al., 2019).
SE is considered the most important and salient driver of the formation of health
seekers’ expectations of telemedicine adoption. Previous studies (Lankton & Wilson,
2007b) confirmed that SE has a significant influence on expectations. Lankton and
Wilson (2007b) found that SE has a substantial influence on expectations of online
investing services and telemedicine adoption. Khalifa and Liu (2003) suggested that
expectations are formed by personal experience and understanding of the environment.
Zeithaml et al. (1993) found that experience is the key antecedent of expectations.
An ICT-supported TE positively influences patients beliefs about online
information seeking in telemedicine (i.e., e-Health) services (Lankton & Wilson, 2007b;
Wilson & Lankton, 2004). This is an indication that patients perception regarding highperforming ICT-supported telemedicine service leads to their expectations of
telemedicine services. Enjoyment is in the third crucial determinant of health seekers’
telemedicine service expectations (Zobair et al., 2019). This finding supports the findings
of previous studies (Davis et al., 1992; Lankton & Wilson, 2007b).
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This research is timely and may help to build telemedicine into an institutionalised
health infrastructure to provide better care with greater flexibility through modernised,
specialised support for rural communities in Bangladesh (Zobair et al., 2019). These rural
and remote populations are medically underprivileged, currently having limited access to
dedicated public medical facilities and lacking after-hours medical services. The research
findings highlight that antecedent factors of expectations require considerable policy
intervention to maintain current telemedicine projects. Such efforts are within the control
of Bangladesh’s policymakers, stakeholders and health practitioners. Therefore, a
coordinated telemedicine action plan and a set of comprehensive telemedicine regulations
are recommended to attain organisational objectives. The findings can provide
government, policymakers, practitioners and other stakeholders a better understanding of
the factors that influence patients’ telemedicine expectations. The findings can also be
useful in creating appropriate policy guidelines to enhance healthcare provision in
Bangladesh and similar developing countries.

Study Limitations and Future Research Directions
This study has some limitations concerning BA. For instance, only a small
proportion of telemedicine centres were surveyed. Future studies could include additional
telemedicine centres to test the findings’ generalisability. Additionally, the study reflects
only the views of health seekers. Future research should include health providers’ views
to more clearly understand telemedicine adoption in general. The study only included
rural public health providers. Investigation of private telemedicine providers in future
research would provide a fuller understanding of the differences between public and
private healthcare providers in service interests and telemedicine adoption.
The limitations of this study’s investigation of health seekers’ telemedicine
acceptance and adoption leads to opportunities for further research in the context of health
seekers’ BI. This study reflected only the BI of health seekers. Future research should
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investigate factors concerning the BI of public health providers. Only public telemedicine
health systems were included in this study. Private telemedicine health systems could be
included in future research to examine the differences between public and private health
systems in terms of the BI. This study focused on very few factors to determine health
seekers’ BI. Future research could include disease types, health literacy and
organisational effects that may influence health seekers’ BI.
Finally, limitations also exist in this study’s investigation of antecedents to
expectations of telemedicine adoption, leading to future research opportunities. This
study reflected only the telemedicine service expectation of patients. Future research
should investigate factors concerning the telemedicine expectations of public health
providers that influence telemedicine adoption in rural and remote settings. Only public
telemedicine health systems were included in the study. Private telemedicine health
systems could be included in future research to examine potential differences in service
expectations between public and private service interests. This study focused on four key
antecedent factors that influence expectations. Future research could include other
antecedent factors such as trust and post-adoptive behaviours. Finally, the scope of this
study was limited to Bangladesh. Combining this study’s findings with cross-sectional
data from similar developing countries would provide a broader view of the antecedents
of telemedicine adoption expectations.

Research Highlights
The following research highlights were presented on the basis of the three research
sub-questions. These highlights were provided deep insights into the barriers, facilitators
and antecedents to expectations of telemedicine adoption in rural Bangladesh.
•

This unprecedented data collection exercise involved months of fieldwork in
the most remote areas of Bangladesh and provides unique and valuable
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insights into remote people’s views regarding the barriers, facilitators and
antecedents to expectation of telemedicine adoption.
•

This study identified and confirmed four significant barriers to telemedicine
adoption—LOE, LHSM, LSAT and LT. These lead to substantial resistance
to the adoption of telemedicine projects in rural Bangladeshi public hospitals.

•

A PLS-SEM method was used for the first time in this context to validate a
structural model showing the interactions and persistence of telemedicine
adoption barriers.

•

The study contributed a valid, robust functional model that explains 62% of
variance that can be used to investigate telemedicine adoption barriers in
emerging economies.

•

Four determinants of health seekers’ BI were identified and confirmed—PU,
SQ, PDS and SI. These determinants strongly predicted (p < 0.1) patients’ BI
in Bangladesh.

•

A model was developed as an extension of TAM to better understand health
seekers’ telemedicine acceptance and adoption in rural Bangladeshi public
hospital settings. The proposed model contributes significantly to the literature
in an under-researched area.

•

The study contributed a valid, robust functional model that explains 64% of
variance that can be used to investigate potential determinants that affect
health seekers’ adoption intentions in emerging economies.

•

The study identified and confirmed four significant antecedents of patients’
expectations of telemedicine adoption—SE, TE, enjoyment and PR-SAT—
which together explain 66% of the variance (R2) in expectations. These
antecedents significantly contribute to patients’ expectations of telemedicine
adoption.
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The proposed model contributes to the literature, particularly in the context of
developing nations, and provides practical guidelines for the antecedents of
health seekers’ expectations of telemedicine adoption in rural settings in
developing countries. The antecedents of health seekers’ expectations of
telemedicine in the Bangladeshi rural context remains a relatively unexplored
research area and, to this researcher’s knowledge, this is the first study to apply
SCT to investigate these.

Conclusions
This study explored a range of barriers to telemedicine adoption facing
Bangladesh’s current public projects that have not been addressed in the literature. LOE,
LQC, LT and LHSM were identified as dominant barriers. This research is significant
and hopes to build telemedicine into an institutionalised health infrastructure for
providing better-quality care with greater flexibility through modernised, specialised
healthcare support for medically underprivileged rural communities in Bangladesh. At
present, rural and remote populations have inadequate access to dedicated public medical
facilities and private after-hours medical practitioners.
All the barriers identified in this research are considerable threats to sustaining
telemedicine projects, but are manageable by Bangladesh’s policymakers, stakeholders
and implementers. An active telemedicine action plan and regulations are suggested to
break down the adoption barriers and achieve organisational goals. Although successful
telemedicine adoption is a formidable task—especially in a resource-poor country such
as Bangladesh—the findings provide the government, policymakers, implementers and
stakeholders with a clear vision of the causative factors of current telemedicine project
adoption. The findings will also be useful in developing appropriate policy guidelines for
the betterment of healthcare industries in Bangladesh and similar emerging economies.
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This study built on prior research (Davis, 1989; Venkatesh, 2000; Venkatesh &
Davis, 1996, 2000; Venkatesh et al., 2003) and used an extended TAM to investigate the
determinants that influence patients’ acceptance and adoption of telemedicine healthcare
services in centres hosted by rural public hospitals in Bangladesh. The results
demonstrated significant support for the proposed model, accounting for over 64% of the
variance in health seekers’ BI. The study explored the significance of seven broad
categories of potential determinants that affect adoption intentions: PU, PEU, SQ, SE,
PDS, SI and FC. This model is considered appropriate for policymakers, stakeholders,
policy implementers and principal health providers to better understand the factors
influencing health seekers’ acceptance and adoption of telemedicine in rural hospital
settings, as well as encouraging further policy intervention for the three determinants with
indirect effects. This study’s findings are consistent with previous extended TAM-based
empirical studies on various healthcare applications.
The present study built on prior research (Bandura, 1986; Lankton & Wilson,
2007b) in telemedicine healthcare services by identifying the antecedents of expectations
and maintaining the parsimony of the original theory (Zobair et al., 2019). It aimed to
develop a theoretically supported model (guided by SCT) to investigate antecedents of
patients’ expectations of telemedicine adoption in centres hosted by rural public hospitals
in Bangladesh (Zobair et al., 2019). While Lankton and Wilson (2007b) found that PRSAT did not qualify as an expectation antecedent, the present study found that PR-SAT
strongly influenced patients’ expectations of telemedicine services (Zobair et al., 2019).
Patients’ relationships with physicians, services provided by hospitals (e.g.,
administrative staff and facilities) and fulfilment of patients’ healthcare needs all
influenced PR-SAT, which in turn was strongly correlated with patients’ expectations
(Zobair et al., 2019). The findings are reflective of those in the current literature
discussing telemedicine factors globally (Zobair et al., 2019).

Chapter 7: Conclusions, Recommendations, Limitations and Future Research

194

The research findings fulfil the study’s stated purpose. The research objectives
defined by the research question were achieved through the research outcomes, leading
to a significant contribution to the under-researched area of telemedicine adoption in rural
areas of developing countries. The empirical findings have the quality of rigour obtained
from a rich dataset and should be used without any reservations to build telemedicine into
an institutionalised health infrastructure for providing better-quality patient care with
greater flexibility through modernised, specialised healthcare support for medically
underprivileged rural communities in Bangladesh. The study’s findings are significant
and contribute to telemedicine adoption knowledge through a deeper understanding of
telemedicine adoption determinants and their interaction. Such findings play a critical
role in telemedicine adoption and support additional research in the area (Cutts, 2017) in
light of the limitations of the present study.
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