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ABSTRACT 
This study explores the key factors that influence the adoption of 
telemedicine among Nigerian clinicians. It introduces the Clinicians  
Telemedicine Adoption Model (CTAM), an extension of the Unified Theory 
of Acceptance and Use of Technology (UTAUT), developed through a 
cross-sectional survey of 302 clinicians across eight government hospitals 
in Ondo State, Nigeria. Using SmartPLS 2.0 for structural equation modelling, 
the study examined relationships among Clinicians  Telemedicine Adoption 
Model (CTAM) variables and analysed demographic factors including 
age, gender, and profession as potential moderators. The findings show 
that Clinicians  Telemedicine Adoption Model (CTAM) accounts for 45% 
of the variance in clinicians  behavioural intention to use telemedicine 
systems. Specifically, Performance Expectancy, Effort Expectancy, Facilitating 
Conditions, Social Influence, and Reinforcement Factors significantly 
influenced clinicians' intention to adopt telemedicine, consistent with the 
extended Unified Theory of Acceptance and Use of Technology (UTAUT) 
model. Furthermore, Human Factors were significantly moderated by 
younger clinicians, while the medical doctor profession significantly 
moderated the influence of Organisational Factors. Reinforcement Factors 
were also significantly moderated by age, gender, and profession. By 
understanding these determinants, hospital management boards and 
the Federal Ministry of Health can be better equipped to support the 
successful implementation of Nigeria s national health ICT strategic 
framework, paving the way for more effective, technology-enhanced 
healthcare delivery in the near future. 
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1.0 Introduction 
The introduction of information technology into 
hospital systems has significantly improved 
healthcare service delivery and management.¹ It is 
also considered a vital component in reducing 
healthcare delivery costs for both healthcare 
organisations and policymakers. In Nigeria, a 
persistent shortage of clinicians has contributed to 
increased mortality among patients with chronic 
conditions requiring urgent medical attention.² 
This pressing challenge has intensified the need to 
adopt innovative solutions such as telemedicine, 
particularly to bridge the healthcare delivery gap 
between urban centres and underserved rural 
hospitals.³ Across Nigeria, it is common for patients 
to travel long distances between states in search of 
specialised medical care. Similarly, specialists 
frequently travel from one government hospital to 
another on a weekly basis to offer consultations. 
This practice not only endangers the clinicians' well-
being but also compromises consistent care for 
patients at their primary workplaces. These logistical 
burdens could be substantially mitigated by 
harnessing the potential benefits of telemedicine 
systems, which offer a more sustainable and scalable 
solution for delivering specialist care. 
 

Although telemedicine is not a new concept in 
Nigeria, its implementation has been limited. In 2007, 
the Nigerian government through the National Space 
Research and Development Agency (NASRDA) and 
the Federal Ministry of Health launched a pilot 
telemedicine project involving two teaching hospitals 
(University College Hospital, Ibadan and University 
Teaching Hospital, Maiduguri) and six federal medical 
centres across the country (Gombe, Makurdi, Yenagoa, 
Owo, Birnin Kebbi, and Owerri), alongside several 
private healthcare institutions.77 Despite this initiative, 
early investigations reveal that much of the pilot-
phase equipment, including the telemedicine units, 
remains underutilised from a clinical standpoint. 
 

A recent systematic review by Agbeyangi and 
Lukose² cited Obi-Jeff et al57 highlighting the low 
adoption of Nigeria s mobile health application 

(IRISS) among caregivers and parents, primarily 
due to limited digital access and literacy barriers. 
In the same review, Onyeabor et al58 noted similarly 
low uptake of web-based healthcare applications 
among patients, with barriers including poor healthcare 
access, inadequate digital solutions, and limited 
patient engagement. Furthermore, long-standing 
challenges such as the absence of reimbursement 
policies, unstable internet connectivity, and inadequate 
infrastructure previously identified by Adenuga, 
Iahad, and Miskon¹ remain largely unaddressed in 
Nigerian government hospitals. 
 
These realities underscore the continued relevance 
of developing a telemedicine adoption model 
specifically tailored to Nigerian clinicians. This study, 
therefore, focuses on clinicians defined here as 
physicians and nurses actively involved in inpatient 
care and medical responsibilities54 as they serve as 
the primary users and implementers of telemedicine 
in Nigeria. In contrast, patients typically do not 
engage directly with the technology in their healthcare 
management. Addressing the technology adoption 
behaviour of clinicians is essential in filling a 
significant research gap and supports healthcare 
organisations striving to manage telemedicine 
effectively, particularly in environments where 
information technology investment and utilisation 
are on the rise.37 Although several studies have 
explored factors influencing telemedicine adoption 
using established theoretical frameworks such as 
the Diffusion of Innovation Theory (DIT), Technology 
Acceptance Model (TAM), Theory of Planned 
Behaviour (TPB), and Unified Theory of Acceptance 
and Use of Technology (UTAUT), few have focused on 
voluntary (non-mandatory) healthcare settings. Even 
fewer have addressed complex health information 
systems such as telemedicine, particularly in the 
Nigerian context. 
 
To date, no study has proposed a theoretical model 
explaining Nigerian clinicians  behavioural intention 
to adopt telemedicine. Therefore, the aim of this study 
is to identify and examine the factors that influence 
clinicians in Nigeria to adopt telemedicine. For the 
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purposes of this study, telemedicine is defined as 
the enhancement of medical practice using 
telecommunication and multimedia technologies, 
combined with user-related attributes that support 
its effective utilisation. 
 

2.0 Factors Influencing the Adoption 
of Telemedicine 
To explore the factors influencing the adoption of 
telemedicine, the researchers conducted a 
comprehensive review of existing literature. A 
manual search of peer-reviewed articles indexed in 
Web of Science, ScienceDirect, Scopus, and Medline 
databases was carried out using Boolean combinations 
of keywords such as Telemedicine AND Adoption,  
Telemedicine AND Factors,  Telemedicine AND 

Developed Countries,  and Telemedicine AND 
Developing Countries.  A Quality Assessment 
Criteria (QAC) metric guided the inclusion and 
exclusion of sources. Included studies covered 
various dimensions of telemedicine, such as feasibility 
assessments, healthcare management, clinical 
implementation, and review articles. The review 
revealed a diverse range of influences on telemedicine 
adoption, which the researchers have synthesised 
into five interconnected categories: Technological, 
Human, Organisational, Social, and Reinforcement 
factors. 
 

Although telemedicine has been widely implemented 
in several developed countries and some developing 
contexts, its adoption remains limited particularly 
in Nigeria.¹⁹ While the benefits of telemedicine are 
well-documented, a range of persistent barriers 
continues to hinder its full-scale use.90 Zakaria et al90 

categorised these barriers into technological, human, 
and organisational domains. Similarly, Hu et al37 
emphasised the interplay of individual, technological, 
and organisational characteristics in technology 
adoption. Social influence, as discussed by Isabalija 
et al39 and Maarop and Win49, also plays a significant 
role in shaping individual decisions about whether 
to engage with telemedicine services. Researchers 
such as Lasierra et al45 and Zanaboni and Wootton92 

have also emphasised the need for further exploration 

of financial and professional incentives that may 
motivate clinicians. Despite the compelling case 
for telemedicine, these barriers if not adequately 
addressed are likely to continue limiting its uptake, 
especially in resource-constrained healthcare 
environments. Consequently, this study investigates 
these five key dimensions within the Nigerian 
healthcare context. 
 
Technology, particularly information and 
communication technologies (ICT), continues to 
reshape healthcare delivery by enabling services to 
transcend geographic boundaries.51 Telemedicine 
is one such application of ICT that can significantly 
improve access and quality of care. However, its 
success largely depends on clinicians  actual 
engagement with the technology. Research suggests 
that perceived benefits, usefulness, ease of use, and 
compatibility are vital in determining whether a 
user will adopt a new system.66,14 Systems perceived 
as user-friendly are more likely to be embraced, while 
those viewed as complex often face resistance, 
particularly when users are accustomed to existing 
methods. As such, it is the responsibility of information 
systems researchers to help ensure alignment between 
technological solutions and user expectations. In 
the context of Nigeria, where telemedicine is 
relatively new, it is essential to explore validated 
adoption constructs such as Performance Expectancy, 
Effort Expectancy, and Facilitating Conditions.81,83,84 
These constructs form the basis of the technological 
dimension of this study, offering a framework for 
understanding how clinicians engage with 
telemedicine systems. 
 
Beyond the technology itself, human factors play a 
crucial role in adoption. Individuals often resist change 
when it disrupts familiar routines, particularly if the 
change involves complex or unfamiliar technology. 
Zakaria et al90 noted several human-related barriers, 
including lack of awareness, technological anxiety, 
disinterest, and scepticism about integrating digital 
tools into clinical practice. The more complex a 
system appears, the less likely it is to be adopted. 
This study adopts a definition of Human Factors 
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based on Lee et al46, who explored the relationship 
between human attributes and behavioural intention 
using the Theory of Planned Behaviour (TPB). Here, 
Human Factors refer to the personal characteristics 
that Nigerian clinicians consider before choosing 
to use telemedicine factors such as confidence in 
using the technology, trust in its benefits, and 
willingness to integrate it into existing routines. 
These human attributes are particularly important 
given that clinicians are the primary users of 
telemedicine systems. Furthermore, their adoption 
may influence patient trust and engagement, as 
patients often rely on clinician recommendations 
when navigating new healthcare technologies.27,28 

 
Equally important is the role of healthcare 
organisations in facilitating telemedicine adoption. 
Organisations serve as key enablers, responsible 
for creating supportive environments where clinicians 
can deliver care using innovative technologies. In 
this context, issues such as policy clarity, infrastructure 
availability, data security, and medico-legal guidelines 
must be carefully managed to encourage 
adoption.48 This study builds on Lee et al46 to define 
Organisational Factors as the expectations clinicians 
have of their healthcare institutions such as access 
to technical support, legal protection, and operational 
policies before they are willing to adopt telemedicine. 
Given the complex interplay between institutions 
and clinical staff in Nigeria, this dimension is critical 
to understanding the practical challenges of 
telemedicine implementation. 
 
Social dynamics also influence telemedicine uptake. 
Social influence is understood as the extent to which 
clinicians are affected by the opinions of their peers, 
supervisors, or respected figures when deciding 
whether to use new technologies.35 This construct 
appears across multiple theoretical frameworks 
including TRA, TPB, TAM2, and UTAUT under terms 
such as subjective norm, social factors, and image.4,84 
Previous research consistently demonstrates that 
when influential peers endorse a technology, others 
are more likely to follow suit.17,19 Therefore, this study 
examines whether such influences play a role in 

Nigerian clinicians  decisions to engage with 
telemedicine systems. 
 
Finally, reinforcement through extrinsic motivation 
has been identified as a potentially powerful driver 
of adoption. In contexts where telemedicine may 
be perceived as adding to clinicians  workload or 
posing usability challenges, financial or professional 
incentives can provide essential encouragement. 
Studies by Davis et al16, Fagan et al²³, Lasierra et 
al45, and Zanaboni and Wootton92 point to financial 
rewards and professional recognition as effective 
motivators. This idea aligns with Skinner s73 theory of 
operant conditioning, which suggests that rewarded 
behaviours are more likely to be repeated. 
Reinforcement is especially relevant in settings 
where telemedicine adoption is not mandatory, as 
is often the case in Nigeria. For this reason, the 
study includes Reinforcement as a core dimension 
to empirically examine how such incentives could 
support the voluntary adoption of telemedicine 
among Nigerian clinicians. 
 
2.1  THEORETICAL PERSPECTIVES 
This study adopts the Unified Theory of Acceptance 
and Use of Technology (UTAUT) as its foundational 
theoretical model, extending it to suit the specific 
context of telemedicine adoption among Nigerian 
clinicians. UTAUT, developed by Venkatesh and 
colleagues, is widely recognised as one of the most 
comprehensive models for examining technology 
adoption, implementation, and use.85,5 UTAUT 
synthesises elements from eight prominent technology 
acceptance theories: the Technology Acceptance 
Model (TAM),14,42 the Theory of Reasoned Action 
(TRA),4 the Motivational Model (MM), the Theory of 
Planned Behaviour (TPB),4,64 a combined TAM-TPB 
model (C-TAM-TPB), the Model of PC Utilisation 
(MPCU), Innovation Diffusion Theory (IDT),66,74 and 
Social Cognitive Theory (SCT). By integrating these 
diverse models, UTAUT introduces four core constructs; 
Performance Expectancy, Effort Expectancy, Social 
Influence, and Facilitating Conditions that have 
consistently been found to predict behavioural 
intention and actual technology use.83,84 



Telemedicine Adoption Among Nigerian Clinicians  

© 2025 European Society of Medicine 5 

The appeal of UTAUT lies in its robustness, empirical 
validity, and ability to account for a wide range of 
contextual variables. In healthcare specifically, its 
application is particularly relevant, as telemedicine 
services often involve complex, high-stakes 
environments where technology must align closely 
with the cognitive workflows of clinicians. As noted 
by Holden and Karsh35 and Lin and Stead47, existing 
health IT systems do not always fully support the 
cognitive needs of medical professionals, reinforcing 
the need for theoretical frameworks that can account 
for this gap. Holden and Karsh35 further argued that 
while TAM has been extensively applied in healthcare 
settings, it remains uncertain whether it can evolve 
into a theory of health IT, rather than merely a theory 
for it. This distinction underscores the importance 
of models like UTAUT that provide a more holistic 
understanding of adoption behaviour. 
 

Furthermore, studies such as those by Burton-Jones 
and Hubona9 and Yarbrough and Smith91 highlight 
the significance of external variables in shaping 
technology acceptance, particularly in complex 
domains such as health information systems. Given 
telemedicine s multifaceted nature, blending clinical, 
organisational, and technological considerations was 
deemed essential to enhance UTAUT with additional 
constructs that reflect the realities of healthcare 
delivery in Nigeria. Accordingly, this study proposes 
an extended version of the UTAUT model by 
incorporating three additional constructs: Human 
Factors, Organisational Factors, and Reinforcement. 
These dimensions were selected to capture the 
broader socio-technical context in which Nigerian 
clinicians operate. Human Factors refer to clinicians  
attitudes, beliefs, and readiness to embrace 
telemedicine.46 Organisational Factors reflect the 
support, policies, and infrastructure provided by 
healthcare institutions.48 Reinforcement addresses 
extrinsic motivators such as financial or professional 
incentives that may influence clinicians  engagement 
with telemedicine systems.45,92 
 

Together, these constructs, Performance Expectancy, 
Effort Expectancy, Social Influence, Facilitating 
Conditions, Human, Organisational, and 

Reinforcement form the basis of the Clinicians' 
Telemedicine Adoption Model (CTAM), as illustrated 
in Figure 1. This extended model is intended not only 
to predict behavioural intention to use telemedicine 
but also to provide a nuanced understanding of the 
unique enablers and constraints faced by clinicians 
in the Nigerian healthcare system. Ultimately, this 
approach supports a more context-sensitive 
implementation of telemedicine technologies, 
aligning theoretical insight with practical realities. 
 

2.2  RATIONALE BEHIND ADAPTED UNIFIED 
THEORY OF ACCEPTANCE AND USE OF 
TECHNOLOGY (UTAUT) 
A growing number of studies in the social sciences 
and related fields have employed behavioural 
intention theories such as the Theory of Reasoned 
Action (TRA),4 the Theory of Planned Behaviour 
(TPB),64 the Diffusion of Innovation Theory (DOI),66 

the Technology Acceptance Model (TAM),14 and 
the combined TAM-TPB model to investigate user 
adoption of information technologies.84 While these 
models have contributed valuable insights into user 
behaviour across diverse contexts, scholars have 
also noted their limitations, particularly in accounting 
for the complexity of real-world IT adoption.84 
 

In response to these limitations, the Unified Theory 
of Acceptance and Use of Technology (UTAUT) was 
developed to offer a more integrative and predictive 
framework.83 UTAUT synthesises constructs from 
earlier models, streamlining them into four key 
determinants such as Performance Expectancy, 
Effort Expectancy, Social Influence, and Facilitating 
Conditions while also introducing moderating 
variables such as age, gender, experience, and 
voluntariness of use. Despite its theoretical strength 
and its success in explaining significant variance in 
behavioural intention and technology use, UTAUT 
has not been without critique. Venkatesh et al83 

themselves acknowledged that the model may not 
apply uniformly across all contexts, that it omits 
potentially important relationships, and that it excludes 
several variables relevant to understanding IT 
adoption in specific settings. 
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Fig. 1. Extended Unified Theory of Acceptance and Use of Technology 

 
Given these observations, Venkatesh, Chan, and 
Thong87 further highlighted that many researchers 
tend to apply only selected elements of UTAUT, 
often overlooking its moderating effects which is 
likely due to variations in research context or study 
design. For instance, although UTAUT originally 
suggested that Facilitating Conditions would only 
predict Behavioural Intention in the absence of 
Effort Expectancy, later empirical findings (e.g., 
Duyck et al,95 Foon and Fah,96 Yeow and Loo97) 
demonstrated that Facilitating Conditions can 
influence Behavioural Intention even when Effort 
Expectancy is included. Similarly, Dwivedi et al41 

found that only about 25% of UTAUT applications 
incorporated all the constructs from the original 
model, indicating a trend of selective adaptation 
based on context. 
 
This natural flexibility of the UTAUT framework 
makes it particularly suitable for emerging areas of 
research, such as telemedicine adoption in Nigeria. 
In this context, the adoption of telemedicine is still at 
a nascent stage, and understanding the behavioural 
intentions of clinicians who are the primary users is 

crucial for successful implementation. While UTAUT 
provides a solid foundation, it requires contextual 
enrichment to capture the unique factors shaping 
adoption in developing health systems. 
 
Accordingly, this study extends the original UTAUT 
model by integrating three additional constructs 
identified through a comprehensive review of 
literature: Human Factors, Organisational Factors, 
and Reinforcement. These dimensions reflect key 
considerations specific to the Nigerian healthcare 
context, such as clinicians' attitudes toward 
technology,46 institutional readiness,48 and the role 
of extrinsic motivation (e.g., financial or professional 
incentives).45,92 By enhancing the UTAUT framework 
with these empirically and contextually grounded 
variables, the study aims to provide a more holistic 
understanding of the factors influencing Nigerian 
clinicians' behavioural intention to adopt telemedicine. 
 
This extended model not only addresses theoretical 
gaps noted in previous studies but also responds 
to the practical need for an evidence-based approach 
to technology implementation in healthcare systems 
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where infrastructure, policy, and human resource 
constraints remain significant. 
 

2.3 RESEARCH HYPOTHESES 
Based on insights drawn from the literature, this 
study identifies five core dimensions contributing to 
seven independent variables expected to predict 
Nigerian clinicians  behavioural intention to adopt 
telemedicine a system that remains largely 
underutilised in many healthcare facilities across 
the country. The technological dimension is measured 
using three core constructs from the Unified Theory 
of Acceptance and Use of Technology (UTAUT): 
Performance Expectancy, Effort Expectancy, and 
Facilitating Conditions. These are supplemented 
by four additional constructs derived from empirical 
evidence: Social, Human, Organisational, and 
Reinforcement factors. Together, these seven 
constructs form the basis for exploring clinicians' 
behavioural intention to use telemedicine (see Fig. 2). 
 

PERFORMANCE EXPECTANCY (PE)  PERCEIVED 
USEFULNESS 
Performance Expectancy refers to the extent to 
which clinicians believe that using telemedicine will 
enhance their job performance. Venkatesh et al83 

identified PE as a strong predictor of behavioural 
intention, particularly when the perceived benefits 
of the system are evident. Accordingly, the following 
hypothesis is proposed: 
 

H1: Performance Expectancy (PE) will have a significant 
positive relations  behavioural 
intention to use telemedicine systems. 
 

EFFORT EXPECTANCY (EE)  PERCEIVED EASE 
OF USE 
Effort Expectancy relates to clinicians' perceptions 
of how easy the telemedicine system is to use. This 
construct draws from the notions of ease of use, 
complexity, and perceived effort.84 If clinicians 
perceive the system as user-friendly, they are more 
likely to consider adopting it. This leads to the second 
hypothesis: 
 

H2: Effort Expectancy (EE) will have a significant 
positive  relationship  with    behavioural  

intention to use telemedicine systems. 
 

FACILITATING CONDITIONS (FC) 
Facilitating Conditions represent clinicians' 
perceptions of the availability of the organisational 
and technical infrastructure needed to support 
their use of the telemedicine system. This includes 
access to reliable hardware, software, training, and 
institutional support.85 Adequate facilitating conditions 
are expected to influence adoption positively: 
 

H3: Facilitating Conditions (FC) will have a significant 
positive relationship with clinicians  behavioural 
intention to use telemedicine systems. 
 

SOCIAL INFLUENCE (SI) 
Social Influence in this context reflects the degree to 
which clinicians perceive that important others such 
as supervisors, colleagues, or institutional leaders 
believe they should use the telemedicine system. 
Prior studies⁷⁰ have established social influence as 
a meaningful determinant of technology adoption: 
 

H4: Social Influence (SI) will have a significant positive 
 behavioural intention to 

use telemedicine systems. 
 

HUMAN FACTOR (HF) 
The Human Factor pertains to clinicians  individual 
characteristics, such as awareness, confidence in 
using technology, or resistance to change, that may 
impact their willingness to adopt telemedicine. 
Although this factor has not been extensively modelled 
in prior telemedicine studies particularly in the 
Nigerian context - it is hypothesised to be influential: 
 

H5: Human Factor (HF) will have a significant positive 
influence on clinicians  behavioural intention to use 
telemedicine systems. 
 

ORGANISATIONAL FACTOR (OF) 
This factor represents the institutional policies, tools, 
and support systems that clinicians expect from 
their organisation in order to adopt telemedicine. 
It includes aspects such as clear guidelines, privacy 
assurances, and legal frameworks. Given the 
institutional role in technology uptake, the following 
hypothesis is proposed: 
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H6: Organisational Factor (OF) will have a significant 
positive influence on clinicians  behavioural intention 
to use telemedicine systems. 
 

REINFORCEMENT FACTOR (RF) 
Reinforcement reflects the degree to which clinicians 
expect motivation, especially in the form of financial 
or professional incentives, to support the continued 
use of telemedicine. Based on behavioural theories, 
reinforcement is a well-established driver of repeated 
behaviour.74 Given the additional responsibilities 
telemedicine may impose on clinicians, reinforcement 
is hypothesised to significantly influence their 
behavioural intention to adopt telemedicine. 
 

H7: Reinforcement Factor (RF) will have a significant 
positive influence on clinicians  behavioural intention 
to use telemedicine systems. 
 

MODERATING VARIABLES 
 

Age 
In the original UTAUT model, age was found to 
moderate the effects of all key constructs. Older 
clinicians may perceive new technologies differently 
compared to younger counterparts, particularly 
regarding ease of use and adaptability.⁸² Since this 
study involves both early- and late-career clinicians, 
age is considered a relevant moderator. 
 

H8a: Age will significantly moderate the relationship 
between (PE, EE, FC, SI, HF, OF, and RF) and 

 behavioural intention to use telemedicine 
systems. 
 

Gender 
Gender is another important moderator in technology 
acceptance research. Previous findings suggest that 
males and females may exhibit different attitudes 
and behavioural responses toward new technologies. 
Accordingly, gender is examined across all proposed 
constructs: 
 

H8b: Gender will significantly moderate the 
relationship between (PE, EE, FC, SI, HF, OF, and 
RF) and clinicians  behavioural intention to use 
telemedicine systems. 

Profession 
While UTAUT often uses experience as a moderator, 
in this study, profession is used instead given the 
relatively low utilisation of telemedicine systems in 
Nigerian hospitals. Medical doctors, nurses, and 
other healthcare professionals may hold differing 
perspectives based on their clinical roles. Therefore, 
profession is used to explore variation in intention: 
 

H8c: Profession will significantly moderate the 
relationship between (PE, EE, FC, SI, HF, OF, and 
RF) and clinicians  behavioural intention to use 
telemedicine systems. 
 

3  Methods 
 

3.1  DESIGN AND SETTINGS 
A self-administered survey was carried out in early 
2016 following the necessary ethical approvals 
from the Federal Medical Centre and Hospitals 
Management Boards in Ondo State, Nigeria. The 
inclusion of the Federal Medical Centre was 
deliberate, as it offers a broader and more 
representative sample for generalising findings 
within the Nigerian healthcare context. This is largely 
because the hospital is federally owned and staffed 
with a diverse pool of clinicians and specialists 
drawn from various regions across the country. 
Questionnaires (see Appendix I) were distributed 
using a purposive sampling technique, a subset of 
non-probability sampling, due to the unavailability 
of an exact population frame. This method was 
chosen to ensure that only clinicians familiar with 
telemedicine or those who have engaged with it in 
their professional practice were included in the study. 
Prior to the main survey, a preliminary investigation 
in the form of interviews was conducted to help 
define the research scope and refine the research 
instruments accordingly. Importantly, clinicians who 
participated in the preliminary interviews and pilot 
survey were excluded from the final survey sample 
to maintain data integrity. 
 

In total, 350 questionnaires were distributed across 
the selected government hospitals. Of these, 313 
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were returned. However, 11 responses were excluded 
due to significant incompleteness. This resulted in 
302 valid responses being retained for analysis (as 

shown in Table 1), yielding a high and acceptable 
response rate of 89%. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Proposed Model for Clinicians Telemedicine Adoption Model 
 

Table 1. Data Distribution Table 
 

  Frequency 
(N=302) 

Percentage 
(100%) 

Gender Male 159 52.6 
Female 143 47.4 

 
Age 

18-24 36 11.9 
25-34 112 37.1 
35-44 86 28.5 
>=45 68 22.5 

 
Level of 

Education 

Bachelor of 
Medicine/Surgery 

137 45.4 

Fellow of West Africa College 
of Surgeon 

15 4.97 

Registered Nurse/Midwives 80 26.5 
Bachelor of Nursing Science 70 23.2 

 
Profession 

Specialist 15 4.97 
General Medical Practitioner 137 45.4 

 Nursing 150 49.6 
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4.0 Results 
The Structural Equation Modelling (SEM) statistical 
approach was employed to determine whether 
both the measurement and structural models met 
the quality standards required for evidence-based 
research. In recent years, SEM has become 
increasingly common in empirical studies within the 
field of information systems. As a causal modelling 
technique, its primary aim is to maximise the explained 
variance of latent dependent variables, thereby 
allowing researchers to assess the quality of data in 
relation to the attributes of the measurement model.3 

 

4.1  MEASUREMENT MODEL 
In assessing the measurement model, the first 
aspect to be evaluated is the internal consistency 
reliability. This is determined by estimating the 
degree of interrelatedness among the observed 
indicator cons s alpha 
has been the standard metric for assessing internal 
consistency. However, it is widely acknowledged that 
Cronb s alpha tends to underestimate reliability 

and is therefore often considered a conservative 
measure of internal consistency. Due to these 
limitations, composite reliability (CR) is frequently 
recommended as a more robust alternative. Reliability 
in measurement refers to the consistency with which 
a research instrument yields results. It reflects the 
extent to which a test consistently measures what 
it is intended to measure, with a focus on the 
stability of repeated measurements of constructs.72 
A construct is deemed reliable when its composite 
reliability exceeds the threshold of 0.7. Hair, Sarstedt, 
Ringle, and Mena (2012) affirm that a CR value of 
0.7 or above is acceptable.32 Similarly, Hair et al. 
(2006) note that the commonly accepted benchmark 
for Cronbach s alpha is 0.7, although values as low 
as 0.6 can still be deemed valid.64,69 Furthermore, 
Nunnally (1967) argued that in theoretical research, 
even relatively modest Cronbach s alpha values of 
0.60 or 0.50 may be acceptable.59,61 In light of these 
considerations, the results indicate that the reliability 
of the constructs, as reported in Table 2, is acceptable. 

 
Table 2. Composite Reliability and Internal Consistency Reliability 

 

   Construct Composite Reliability Cronbach's Alpha 
Performance Expectancy 0.8747 0.8109 

Effort Expectancy 0.9249 0.8978 
Facilitating Condition 0.7534 0.5172 

Social Influence 0.8714 0.8306 
Human Factor 0.8533 0.8044 

Organisational Factor 0.8499 0.7697 

Reinforcement Factor 0.7576 0.5953 

Behavioural Intention 0.7542 0.5069 

 
Convergent validity in this study was assessed using 
three key criteria: item factor loadings, composite 
reliability (CR), and average variance extracted (AVE), 
as recommended by Fornell and Larcker (1981).25 
First, factor loadings were examined within the 
measurement model, with a minimum threshold of 
0.50, based on the guideline by Hair et al. (2012), 
who stated that loadings of 0.50 or higher are 

considered significant.32 In addition, Hair, Ringle, and 
Sarstedt (2011) suggested that composite reliability 
values should generally exceed 0.70 to indicate 
acceptable reliability.31 Finally, AVE values greater 
than 0.50 demonstrate that the items adequately 
converge to represent the underlying construct, in 
line with the standard proposed by Barclay, Higgins, 
and Thompson (1995).7 
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Table 3. Convergent Validity for Research Constructs 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discriminant validity refers to the extent to which a 
construct is empirically distinct from other constructs 
within the same model. It is established when a 
construct demonstrates unique characteristics that 
are not captured by any other construct in the model. 
In this study, discriminant validity was assessed using 
the Fornell-Larcker criterion. This method involves 
replacing the diagonal elements of the correlation 
matrix with the square root of the Average Variance 
Extracted (AVE). Discriminant validity is confirmed 

when these diagonal values are greater than the 
corresponding correlation coefficients in the off-
diagonal positions, as illustrated in Table 4. 
 

The AVE values in this study ranged from 0.7126 to 
0.8439. These results indicate that the square roots of 
AVE for all constructs exceeded the inter-construct 
correlations, thereby confirming that the model 
possesses adequate discriminant validity. 
 

Constructs Indicators Loadings Composite 
Reliability 

        AVE 

 
Performance 
Expectancy 

PE1 0.8873  
0.8747 

 

 
0.6382 

 
PE2 0.8611 
PE3 0.6857 
PE4 0.7442 

 
Effort Expectancy 

EE1 0.8518  
 

0.9249 
 

 
 

0.7123 
EE2 0.8731 
EE3 0.8738 
EE4 0.8898 
EE5 0.7199 

 
Facilitating 
Condition 

FC1 0.686  
0.7534 

 

 
0.5092 FC2 0.8348 

FC3 0.6002 
 

Social Influence 
SI1 0.7268   

 0.8714 
 

0.6339 
 

SI2 0.9436 
SI3 0.8459 
SI4 0.6316 

 
Human Factor 

HF1 0.6708  
0.8533 

 
0.5435 HF2 0.7761 

HF3 0.5388 
HF4 0.8296 
HF5 0.8286 

 
Organisation Factor 

OF1 0.9046  
0.8499 

 
0.6554 OF2 0.732 

OF3 0.7825 
 

Reinforcement 
Factor 

RF1 0.6194  
0.7576 

 
0.5143 

 
RF2 0.6807 
RF3 0.8341 

 
Behavioural 

Intention 

BI1 0.7214  
0.7542 

 
0.5078 BI2 0.7844 

BI3 0.6226 
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Table 4. Discriminant Validity for Research Constructs 
 

Constructs BI EE FC HF OF PE RF SI 
Behavioural 

Intention 
0.7126 0 0 0 0 0 0 0 

 Effort Expectancy 0.2491 0.8439 0 0 0 0 0 0 
  Facilitating 
Condition 

0.3079 0.3319 0.7135 0 0 0 0 0 

     Human Factor 0.179 0.1973 0.2149 0.7372 0 0 0 0 
     Organisational 

Factor  
0.2296 0.237 0.1063 0.1274 0.8095 0 0 0 

Performance 
Expectancy 

0.1728 0.2493 0.1705 0.2458 0.0962 0.7988 0 0 

   Reinforcement 
Factor 

0.5783 0.077 0.1 0.0915 0.1565 -0.0102 0.7171 0 

  Social Influence -0.1568 0.0116 -0.071 0.0451 -0.1003 0.0242 -0.0105 0.7961 
         

 
4.2 STRUCTURAL MODEL 
An essential initial step in evaluating the structural 
model is assessing the coefficient of determination 
(R²) for the dependent constructs. The R² value 
indicates the proportion of variance in the dependent 
variable that can be explained by the independent 
constructs.32 It reflects the model s ability to interpret 
and predict outcomes related to the dependent 

variable (Ringle, Sarstedt, & Straub, 2012). According 
to Chin (1998), R² values of approximately 0.670 are 
considered substantial, around 0.333 are deemed 
moderate, and values at or below 0.190 are regarded 
as weak. In this study, the R² value for the dependent 
variable behavioural intention to use telemedicine 
is 0.45, which falls within the moderate prediction 
range. This is illustrated in Figure 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 The outcome of PLS Algorithm Analysis 
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4.3 TEST OF RESEARCH HYPOTHESES 
The hypotheses in this study were tested by 
evaluating the statistical significance of the path 
coefficients using t-statistics, calculated via the 
bootstrap resampling method. Specifically, non-
parametric bootstrapping was performed with 5,000 
replications, in line with the recommendations of 
Efron and Tibshirani (1994) and Hair, Ringle, and 
Sarstedt (2011).21,31 The t-values and degrees of 
freedom (DF) were then used to compute the p-
values associated with each hypothesis. The resulting 
p-values, along with their corresponding significance 
levels, are presented in Table 5. The primary objective 
of this study was to examine the factors influencing 

Nigerian clinicians  intention to adopt telemedicine. 
The analysis revealed that Performance Expectancy 
(PE) has a statistically significant and positive 
relationship with Behavioural Intention. This suggests 
that Nigerian clinicians recognise the potential 
benefits of telemedicine, perceiving it as a useful 
tool in clinical practice. These findings align with 
previous research on telemedicine adoption, 
including studies by Kohnke, Cole, and Bush (2014), 
and Shibl, Lawley, and Debuse (2013).43,71 Similarly, 
Kissi et al. (2020) found that Perceived Usefulness, 
a core construct of the Technology Acceptance 
Model (TAM), significantly influenced Behavioural 
Intention to use telemedicine services in Ghana.42 

 
Table 5. Test of Hypotheses 

 

Hypothesis Path Path 
Coefficient 

t-Value Results 

H1 PEBI 0.1096 2.1292* Significant 
H2 EEBI 0.0975 1.9686* Significant 
H3 FCBI 0.1764 3.0508** Significant 
H4 SIBI -0.1369 2.5209* Significant 
H5 HFBI 0.0425 0.9579 Insignificant 
H6 OFBI 0.074 1.5386 Insignificant 
H7 RFBI 0.5373 11.2837*** Extremely  

Significant 
 

*t0.05=1.960, **t0.01=2.576 ***t0.001=3.291 

 
Effort Expectancy (EE) was found to have a 
significant positive relationship with Behavioural 
Intention. This finding aligns with previous research 
on telemedicine adoption.13,30,43,71 Similarly, Kissi et 
al. (2020) reported that perceived ease of use 
significantly influenced Ghanaian physici  intention 
to use telemedicine services.42 These results suggest 
that health professionals tend to favour technologies 
that are easy to use and require minimal effort. 
Facilitating Conditions (FC) also showed a positive 
relationship with Behavioural Intention, indicating 
that Nigerian clinicians recognise the importance of 
technical and organisational support in promoting 
the adoption of telemedicine. These conditions may 
include access to modern telemetric equipment, 
reliable internet connectivity, and a conducive 

environment for remote consultations. This result is 
consistent with the findings of Dwivedi et al. (2019), 
Taylor and Todd (1995), Venkatesh et al. (2003), 
and Gagnon et al. (2003), who emphasised the role 
of infrastructure and support systems in technology 
adoption.20,26,75,82 Additionally, Sagaro, Battineni, and 
Amenta (2019) identified inadequate infrastructure 
as a key barrier contributing to resistance to 
telemedicine in Ethiopia, further supporting the 
relevance of this factor.67 Interestingly, Social Influence 
(SI) was found to be significant but demonstrated a 
negative relationship with Behavioural Intention, 
which contradicts the initial hypothesis and 
findings from prior studies that reported a positive 
association.10,11,40,81,43 Some earlier studies also reported 
no significant effect of social influence, especially 
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among physicians who typically have autonomy in 
deciding whether to adopt new technologies.12,33,70 
However, our findings are consistent with those of 
Kijsanayotin, Pannarunothai, and Speedie (2009), 
who suggested that social influence may be more 
relevant among allied health workers subject to 
supervisory authority.41 In this context, the findings 
imply that influence from supervisors, colleagues, or 
other key figures might negatively impact Nigerian 

 willingness to adopt telemedicine, possibly 

due to professional hierarchies or scepticism among 
peers. Lastly, the Human Factor (HF) did not show a 
significant relationship with Behavioural Intention. 
One possible explanation is that some respondents 
may have provided socially desirable answers or 
withheld full disclosure due to the ethical obligations 
tied to their professional roles. This could have 
influenced the validity of responses and may account 
for the insignificance of this hypothesis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4. The outcome of Structural Model Analysis  
 
Similarly, the Organisational Factor (OF) was found 
to be statistically insignificant, which contrasts with 
the findings of Zailani, Gilani, Nikbin, and Iranmanesh 
(2014), who identified strong government policies 
and top management support as significant predictors 
of telemedicine acceptance in Malaysia.89 Lee, 
Ramayah, and Zakaria (2012) also emphasised that 
healthcare organisations play a vital role in 
facilitating the adoption of new technologies by 
ensuring the necessary structures and support systems 

are in place.46 In the Nigerian context, clinicians appear 
to recognise the importance of organisational 
involvement in technology adoption, especially 
given the Federal Ministry of Health s installation of 
a telemedicine system that remains underutilised. 
Many clinicians expect that certain inter- and intra-
organisational issues should be addressed before 
the mandatory imposition of such technologies. One 
possible explanation for the statistical insignificance 
of this factor is the cautiousness of Nigerian clinicians 
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in expressing their opinions due to the civil service 
confidentiality rules, which are deeply embedded 
in the country s public sector culture. Nonetheless, 
insights from interviews conducted in this study align 
with the findings of Sagaro, Battineni, and Amenta 
(2019), who identified lack of training and awareness 
as major barriers to telemedicine adoption in 
Ethiopia.67 This reinforces the idea that healthcare 
organisations play a critical role in promoting 
telemedicine by implementing regular training 
programs and awareness campaigns. Finally, the 
Reinforcement Factor (RF) showed a highly significant 
and positive relationship with clinicians  intention 
to adopt telemedicine, thereby supporting the 
corresponding hypothesis. This finding is consistent 
with Rho, Choi, and Lee (2014), who stressed the 
importance of establishing a comprehensive 
reimbursement policy to support telemedicine 

services in Korea.65 Similarly, Sagaro et al. (2019) 
noted that strengthening Medicare reimbursement 
could mitigate barriers to telemedicine adoption in 
Ethiopia.67 This result is further supported by Olver 
and Selva-Nayagam (2000), who reported that three 
out of five remote clinicians felt that telemedicine 
consultations increased their workload, while only 
two of thirteen clinicians in another setting observed 
such an increase; the rest reported no significant 
difference.60 These findings align with the preliminary 
results of the present study, where all participants 
expressed concerns that adopting telemedicine in 
its current form would add to their already substantial 
workload. In summary, all but two of the hypothesised 
relationships in this study were statistically significant. 
Having validated both the structural model and the 
hypothesis testing, a final CTAM model was 
developed, as illustrated in Figure 5. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 5.  Clinicians Telemedicine Adoption Model (CTAM) 

 
4.4 TESTING THE MODERATION EFFECT IN THE 
MODIFIED UTAUT 
In the original Unified Theory of Acceptance and 
Use of Technology (UTAUT) model developed by 
Venkatesh, Morris, Davis, and Davis (2003), age, 
gender, and experience were identified as moderating 

variables across all the constructs examined.82 In 
the current study, experience was replaced with 
profession, as experience was not deemed applicable 
within the specific context of this research, as 
explained earlier. 
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Age 
For this study, age was categorised into two groups: 
a younger group comprising participants aged 
below 34 years, and an older group of those aged 
34 years and above (as presented in Table 6). This 
classification was based on observed disparities in 
educational attainment between the groups. The 
findings revealed that Human Factor and 
Reinforcement Factor significantly influenced the 

younger clinicians, while Effort Expectancy, Facilitating 
Condition, and Reinforcement Factor significantly 
influenced the older group. Interestingly, Social 
Influence was not statistically significant for either 
age group. This contradicts the findings of Venkatesh 
et al. (2003), where age significantly moderated the 
relationships between Performance Expectancy (PE), 
Effort Expectancy (EE), Social Influence (SI), Facilitating 
Condition (FC), and Behavioural Intention (BI). 

 
Table 6. Age Moderation 

 

Path Age 
 Below 34 = 1 Above 34 = 2 

 Standardised 
Path coefficient 

T-Value Standardised 
Path coefficient 

T-Value 

PEBI 0.1158 1.3661 0.1032 1.6796 
EEBI 0.0804 1.0977 0.1305 1.9996* 
FCBI 0.1491 1.6356 0.193 2.9652* 
SIBI -0.13 1.681 -0.1713 1.4783 
HFBI 0.1758 2.2494* -0.0512 0.756 
OFBI 0.1291 1.8622 -0.0024 0.0246 
RFBI 0.5132 7.5435*** 0.5767 8.9571*** 

 

 *t0.05=1.960, **t0.01=2.576 ***t0.001=3.291 

 
Gender 
When examining gender as a moderating variable 
across the constructs PE, EE, FC, SI, Human Factor 
(HF), Organisational Factor (OF), and Reinforcement 
Factor (RF), the analysis showed that Facilitating 
Condition, Social Influence, and Reinforcement Factor 
were significantly moderated by male gender. For 
female clinicians, only Reinforcement Factor showed 
a significant moderating effect (Table 7). 
 

Moreover, the moderating influence of gender was 
found to be stronger among males. This aligns with 
previous studies on health IT adoption where gender 
served as a moderating variable.18,85 Similarly, Chang 
and Hsu (2012) found gender to moderate the 
acceptance and use of a patient safety reporting 
system.9 However, this study also found that Social 
Influence had a negative effect on male clinicians, 

a result that diverges from the predominantly 
positive associations reported in existing literature. 
This suggests that male clinicians in Nigeria may be 
negatively influenced by the opinions of superiors, 
colleagues, or other significant individuals when it 
comes to adopting telemedicine technologies. 
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Table 7.  Gender Moderation 
 

Path Gender 
 Male = 1 Female = 2 
 Standardised 

Path coefficient 
T-Value Standardised 

Path coefficient 
T-Value 

PEBI 0.0531 0.659 0.143 1.9255 
EEBI 0.1249 1.7836 0.0533 0.7268 
FCBI 0.1986 3.1695** 0.1497 1.5913 
SIBI -0.1619 2.2503** -0.0715 1.0189 
HFBI 0.0248 0.3092 0.086 1.4044 
OFBI 0.0787 0.9308 0.1018 1.453 
RFBI 0.482 6.2381*** 0.5911 9.6229*** 

   *t0.05=1.960, **t0.01=2.576 ***t0.001=3.291 
 
Profession 
In terms of profession, the study found that 
Facilitating Condition, Organisational Factor, and 
Reinforcement Factor significantly influenced medical 
doctors, while the nursing profession significantly 
moderated the relationships between Performance 
Expectancy, Reinforcement Factor, and Behavioural 
Intention to adopt telemedicine (Table 8). For 
physicians, the findings indicate that adoption would 
be encouraged by strong organisational structures 
and well-defined administrative policies governing 
the use of new technologies. This is supported by 
existing literature, which highlights the importance 
of addressing legal, regulatory, and ethical issues 

associated with telemedicine.52 The Code of Medical 
Ethics by the Medical and Dental Council of Nigeria 
acknowledges telemedicine as an emerging necessity 
due to advancements in technology that enable 
remote diagnoses. However, clinicians are advised 
to proceed with caution, particularly with respect to 
medico-legal considerations. It is therefore expected 
that clinicians would be more willing to utilise 
telemedicine systems if intra- and inter-organisational 
issues are adequately addressed, and if technical 
enabling conditions such as high-speed internet 
and appropriate telecommunication infrastructure 
are in place. 

 
Table 8. Profession Moderation 

 

Path Profession 
 Doctors = 1 Nurses = 2 

 Standardised 
Path 

coefficient 

T-Value Standardised 
Path 

coefficient 

T-Value 

PEBI 0.0368 0.5096 0.1447 1.9749* 
EEBI 0.0821 1.106 0.0367 0.5779 
FCBI 0.2448 2.8733** 0.0846 1.326 
SIBI 0.0701 0.6496 0.0217 0.2608 
HFBI 0.138 1.8764 0.0988 1.521 
OFBI -0.1799 3.1598** -0.0021 0.0351 
RFBI 0.4404 5.8015*** 0.6442 11.4392*** 

 

*t0.05=1.960, **t0.01=2.576 ***t0.001=3.291 
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Overall, the findings suggest that all three moderating 
variables age, gender, and profession significantly 
influenced the relationships between the 
independent variables and clinicians  behavioural 
intention to use telemedicine at different points. 
Notably, the Reinforcement Factor emerged as 
consistently significant across all three moderating 
variables, underscoring its central importance. Given 
these insights, the study concludes that reinforcing 

support mechanisms such as reimbursement policies, 
workload management, and infrastructural 
improvements are urgently needed to foster 
telemedicine adoption among Nigerian clinicians. 
The current perception of telemedicine as an 
additional burden highlights the necessity of 
addressing these barriers systematically. Figure 6 
illustrates the influence of all moderating variables 
on the final CTAM model. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6.  Moderated Clinicians Telemedicine Adoption Model (CTAM) 
 
5.0 Discussion 
This study set out to identify the key factors 
influencing clinicians' adoption of telemedicine in 
Nigeria and to propose a suitable theoretical model 
that encapsulates these factors. The findings affirm 
that the proposed Clinicians  Telemedicine Adoption 
Model  (CTAM)  offers  a  robust  framework  for  

 

understanding clinicians  Behavioural Intention (BI) 
to use telemedicine for clinical diagnosis and medical 
care. While several hypotheses were supported, 
Human Factor (HF) and Organisational Factor (OF) 
were not statistically significant within the baseline 
CTAM model. However, both became significant 
when the model was moderated, highlighting the 
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contextual nuances influencing their roles. From a 
theoretical standpoint, this study makes two 
significant contributions to the literature. First, it 
extends the original UTAUT model by developing 
and empirically validating a new theory-based 
framework CTAM that specifically captures the 
dynamics of telemedicine adoption among clinicians 
in Nigeria. Second, it enriches our understanding 
of the relationships among UTAUT constructs and 
newly added factors (HF, OF, RF) within a healthcare 
setting in a developing country. The CTAM highlights 
the interplay of multiple factors and provides a 
structured explanation of clinicians' intention to 
adopt telemedicine, thereby offering a model that 
is not only applicable in Nigeria but also potentially 
transferable to other sub-Saharan African countries 
facing similar challenges in telemedicine adoption, 
such as Ethiopia.86 Practically, telemedicine adoption 
has the potential to revolutionise healthcare delivery 
in Nigeria by bridging the gap between urban-urban 
and rural-urban hospitals. It can significantly reduce 
the burden of specialist travel for consultations and 
facilitate timely medical interventions. Several sub-
Saharan African countries including Ghana, 
Mozambique, Senegal, Uganda, Cape Verde, and 
Ethiopia have initiated telemedicine programs, 
42,44,50,53,86 but challenges remain in ensuring 
sustainable and widespread adoption. CTAM can 
serve as a guiding framework to support the Federal 
Ministry of Health in Nigeria, health policymakers, 
and hospital management boards in designing, 
implementing, and scaling telemedicine initiatives. 
It can also complement and enhance existing 
telemedicine blueprints and initiatives, such as 
those spearheaded by the Society for Telemedicine 
and eHealth in Nigeria. 
 
5.1 LIMITATION OF THE STUDY 
Despite its contributions, this study is subject to 
several limitations that should be acknowledged. 
First, the study was limited to selected government 
hospitals, which may affect the generalisability of the 
findings to private healthcare institutions or other 
public hospitals not included in the sample. Second, 
the focus was exclusively on practicing clinicians 

namely, physicians and nurses who are directly 
involved in clinical care. The perspectives of other 
healthcare professionals not engaged in direct 
patient care may differ. 
 

Third, due to the limited availability of established 
instruments for the newly added constructs (Human 
Factor, Organisational Factor, and Reinforcement 
Factor), the researchers developed measurement 
items based on thematic analysis. Although these 
items were validated during pilot and main studies, 
further testing in broader populations is necessary 
to establish stronger external validity. Future 
researchers should consider refining and validating 
these constructs across diverse healthcare settings 
in other sub-Saharan African countries. 
 

5.2 CONCLUSION AND SUGGESTIONS FOR 
FUTURE STUDIES. 
This study developed and validated the Clinicians  
Telemedicine Adoption Model (CTAM) to explore 
factors influencing telemedicine adoption among 
Nigerian clinicians. The decision to extend UTAUT 
was informed by its robustness and widespread 
application in health IT adoption literature. Findings 
reveal that Performance Expectancy (PE), Effort 
Expectancy (EE), Facilitating Condition (FC), and 
Reinforcement Factor (RF) have significant positive 
relationships with Behavioural Intention. Notably, 
Social Influence (SI) showed a significant but negative 
relationship, suggesting that the influence of superiors 
and peers may discourage clinicians from adopting 
telemedicine. 
 

The Reinforcement Factor emerged as the most 
critical predictor across both the base and moderated 
models, indicating that proper motivation such as 
fair workload compensation or policy incentives is 
central to telemedicine acceptance. Though Human 
and Organisational Factors were not significant in 
the unmoderated model, they became important 
under moderation by age and profession, supporting 
our previous qualitative findings where these factors 
were perceived as influential. 
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Future research could build on these insights in 
several ways. First, subsequent studies should explore 
the Reinforcement Factor s impact on the actual use 
of telemedicine, following the UTAUT framework s 
assumption that Behavioural Intention leads to 
actual use. Second, the CTAM model could be 
replicated in other sub-Saharan African countries or 
adapted for use in private healthcare institutions to 
test its broader applicability and enhance its 
empirical generalisability. 
 

Additionally, future studies could incorporate a 
mediating role of the organisation, investigating how 
internal organisational culture or policy structures 
influence the relationship between CTAM constructs 
and Behavioural Intention. This would provide 
valuable insights for hospital management and 
health ministries looking to implement telemedicine 
solutions effectively. 
 

Importantly, this study focused on practicing clinicians 
in government hospitals. Future research should 
aim to include a more diverse pool of participants, 
encompassing both public and private sector 
clinicians, to gain a more holistic understanding of 
adoption drivers. Given that CTAM is the first 
empirically validated model of its kind in this region, 
it presents a strong foundation for ongoing research 
and practice to promote telemedicine adoption in 
Africa and other developing contexts. 
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Survey Questionnaire 
 

Performance Expectancy 

PE_1 Telemedicine would be beneficial in managing my patients. 

PE_2 Telemedicine service would be useful in my job. 

PE_3 Using Telemedicine would reduce frequent face to face consultations. 

PE_4 It would be easy to share knowledge with colleagues using Telemedicine. 

PE_5 Telemedicine would be beneficial in managing my patients. 

Effort Expectancy 

EE_1 I will use Telemedicine if it is easy to use. 

EE_2 It would be easy for me to use Telemedicine if it is clear and understandable. 

EE_3 Telemedicine system would be easy for me to use if it is flexible to interact with. 

EE_4 It would be easy to use Telemedicine to manage my patient if it is easy to learn. 

EE_5 It would be easy for me to become skillful at using telemedicine systems. 

Facilitating Condition 

FC_1  I have the necessary ICT knowledge to use Telemedicine. 

FC_2 I have sufficient technological facilities in place to use Telemedicine. 

FC_3 Given the resources and knowledge required to use telemedicine systems, it will be easy for me 

to use the system. 

FC_4 Using telemedicine system will fit into my work pattern. 

Social Influence 

SI_1 My colleagues at work influence my decision to use telemedicine systems. 

SI_2 My supervisor thinks I should use Telemedicine systems. 

SI_3 People who are important to me think I should use Telemedicine. 

SI_4 My organisation has encouraged me to use Telemedicine. 

Human Factors 

HF_1 It would be easy for me to use Telemedicine if there is legal backing. 

HF_2 It would be easy for me to use Telemedicine if it is not a threat to my job. 

HF_3 It would be easy for me to use the Telemedicine system if it can be trusted. 

HF_4 It would be easy for me to use Telemedicine if it's free of impersonation. 

HF_5 If would be easy for me to use the Telemedicine, if it's not an additional responsibility for me. 
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Organisational Factor 

OF_1 It would be easy for me to use the telemedicine system if there is sound policy guiding its usage. 

OF_2 It would be easy to use telemedicine system if it is protected by copyright. 

OF_3 It would be easy to use Telemedicine if it is safe and secure. 

OF_4 onfidentiality are ensured. 

Reinforcement Factor 

RF_1 It will encourage me to use Telemedicine system if there is a financial incentive. 

RF_2 I would strongly consider using the telemedicine system if I am motivated. 

RF_3 Telemedicine usage is an additional workload for me; incentive would be necessary. 

Behavioural Intention 

BI_1 I intend to use the Telemedicine system in the next 6 months. 

BI_2 I predict I will use Telemedicine in the next 9 months. 

BI_3 I will use Telemedicine system in the nearest future. 
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