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Abstract—E-health is increasingly being used to address the 

long-standing gap of inequality in the provision of health 

care in many countries especially to bridge the divide 

between the urban rich and the rural poor. However, to 

increase the chances of e-health success, it is paramount to 

assess its readiness among the health institutions that are 

intending to implement it. The major objective of this paper 

therefore was to investigate the determinants of e-health 

readiness. Based on the literature, this study used five 

constructs of core, engagement, structural, societal and 

acceptance and use readiness to formulate a framework for 

e-health readiness assessment. A close-ended questionnaire 

was used to collect data from the participants of the rural 

area of Moses Kotane Municipality of South Africa. 

Principal component analysis was used to analyze the 

identified attributes and rank them in the order of their 

importance. Results showed that the need change readiness 

attribute contributes high for e-health readiness. The 

developed framework is expected to practically contribute 

to the health institution’s preparedness as it will be used as a 

cornerstone during the implementation of e-health. 

 

 
Index Terms—E-health, E-readiness, E-health readiness 

assessment, south africa, healthcare delivery 

 

I. INTRODUCTION 

Information and communication technologies (ICTs) 

have proved vital in providing tools and knowledge that 

are needed for the improvement of health care. The use of 

ICT related tools enable solutions that benefit patients, 

healthcare professionals and countries in both the private 

and public sectors. Using ICT to enhance the provision of 

health services (e-health) is seen as a vehicle for the 

transformation of health conditions in the developing 

nation more especially for people living in rural and 

remote areas. However, rural areas in many developing 

countries are disadvantaged in many ways ranging from 

poor communication networks, lack of employment, and 

poor access to government services to acquisition of basic 

needs.   
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Consequently, medical centres in rural areas are poorly 

facilitated making them impossible to handle medical 

cases of the many patients that depend on them.  

Researchers[1], [2] noted that, apart from lack of 

facilities and medical personnel, medical centers in rural 

areas also experience fragmented and inaccessible 

clinical information. They put it that, this adversely 

affects the cost and quality of healthcare provided and 

end up compromising the patient’s safety due to 

increased medical errors. On the other hand, [3] added 

that, accurate and detailed patient information is critical 

for healthcare professionals, medical researchers, health 

administrators, patients, and policymakers in making 

informed decisions regarding diverse issues in healthcare. 

They hence suggested the deployment of e-health in 

medical centers especially for those with fewer personnel.  

By using e-health, healthcare providers’ efficiency can 

be accelerated, information sharing can be improved, 

diseases controlled and overall healthcare system bettered 

[4], [5]. More over the outstanding challenge is that, e-

health requires huge ICT investment that in many cases is 

not extended to centers in rural areas [2]. As a result, this 

could lead to failure in the implementation process. 

However, it is important note that, the unsuccessful 

implementation of any technological innovation is 

tantamount to great losses in terms of time, money and 

effort. Hence, such failures could be avoided by 

examining and mitigate the social, political, 

organizational, infrastructure and technological factors 

that influence technological innovations implementation 

[6]. This calls for the assessment of e-health readiness in 

rural areas more especially for developing nations.  

This study sought to contextualize a framework for e-

health assessment in rural South African areas. Data for 

the study was collected from Moses Kotane Municipality 

in the Northwest of South Africa. The collected data was 

analyzed quantitatively by using the Principal component 

analysis (PCA). 

II.  E-HEALTH AND E-HEALTH READINESS IN 

DEVELOPING COUNTRIES  
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Much as there numerous expected benefits from the 

implementation of e-health in developing nations 

especially in their rural areas, the unanticipated 

challenges are also immense. These challenges may arise 

from different angles that may include though not limited 

to, poor infrastructure, lack and unevenly distributed 

government subsidies and services, lack of qualified 

personnel to implement and run the services and political 

influences [5], [2]. Such challenges have impeded the 

bridge of the information and health gap between the rich 

urban and the poor rural citizens. At the same time, this 

unintended widening of the gap in health status between 

the urban and the rural has accelerated the health 

inequities in the already constrained developing countries 

[7]. It is therefore important to note that, if such divide is 

to be bridged, governments and healthcare institutions in 

developing countries need to be prepared to join the 

networked world. More so, there is a need to assess this 

preparedness so as to effectively and efficiently adapt to 

the ICT connectedness.  

Subsequently, other researchers [1] noted that, much as 

there are heterogeneous challenges of e-health 

implementation in developing countries, some other 

challenges are homogeneously experienced worldwide. 

Such challenges like; high initial costs of e-health 

implementation, uncertain payoffs of physicians, privacy 

and trust concerns, legal and ethical implications of using 

health information technologies, lack of rigorous and 

generalized evidence of the effectiveness and cost-

effectiveness of e-health applications and technologies, 

lack of clarity of the effect of e-health tools on patient 

behavior and the patient-clinician relationship, and the 

widening gap of digital divide. 

Similarly, the World Trade Organization- WTO [8] 

noted that, much as various studies have indicated 

increasing usage of internet in developing countries, the 

actual application of ICT in areas like health, education, 

governance and trade is still a major concern. It asserted 

that, this lack of application of ICT in areas that benefit 

citizens has evolutionalized the meaning of digital divide 

from access to the gap in ICT capabilities between 

developed and developing countries. This calls for the 

need to assess and determine all factors that are needed 

by developing countries to be ready to participate and 

succeed in e-healthcare adoption.  

Researchers [3] put it that, this readiness could be 

assimilated to the degree of preparedness of technological 

innovation and also the will to adapt to these new 

technologies. They asserted that, such readiness should 

entail the preparedness of healthcare institutions or 

communities to the changes that are brought by ICT 

innovations, for a community to be ready for e-health. 

However, as [9] noted, implementation of e-health like 

any other technological innovation is associated with 

changes. They asserted that such changes could 

negatively impact on the job design of interconnected 

health professionals and could lead to disruptive changes 

at the healthcare workplace. Several researchers on 

technology acceptance i.e. [10] - [12] have indicated that 

such disruption is always a major cause of resistance 

within the organization. [7] emphasized that, because of 

these anticipated resistances to the implementation of e-

health, readiness assessment becomes paramount. 

III. THEORETICAL FOUNDATIONS AND CONCEPTUAL 

FRAMEWORK 

In their study [3] noted that, readiness assessment 

should be carried out so as to understand and mitigate the 

challenges that are likely to be presented by e-health 

implementation. They asserted that, when these 

impediments are understood, subsequent action could be 

taken to addresses areas that could lead to unsatisfactory 

readiness. More so, they put it that, following apposite 

framework could yield meaningful readiness assessment.  

Thus, this will minimize the chances of failure, and 

maximize the “hope” among health-care professionals of 

achieving the desired goals. Additionally [13] also noted 

that, readiness assessment is an essential antecedent for 

the success of e-health’s adoption, acceptance and usage.  

[9] suggested that, an organization that is preparing for 

technology readiness should identify all those factors that 

may hinder its success. They put it that, such factors 

should be addressed at an early stage to avoid setbacks. 

Researchers i.e. [5]; [7] identified these factors as 

physical infrastructure, strong telecommunication 

network, ICT policies, overall integration of ICT as well 

as the needs assessment.  

Similarly, [14] identified four major categories that 

included; core, engagement, technological and societal 

readiness. Additionally, [3] identified five categories 

which they named as; motivational, engagement, 

technological, resource and societal readiness. From this 

perspective, many other studies have put up different 

models basing on these basic categories of readiness 

variables. All these studies are in agreement with [15] 

who suggested that, when assessing e-health readiness, 

the constructs that need to be investigated should be 

relevant and put in the context of the study undertaken.   

The determination and developing of frameworks for 

technology readiness assessment have yielded many 

theoretical frameworks and models. The technology 

readiness index (TRI) [16] in particular has been widely 

used as a theoretical foundation in this domain. However, 

TRI initially referred to people’s openness to technology 

rather than their proficiency to use it.  TRI’s four 

constructs of; optimism, innovativeness, discomfort and 

insecurity had targeted individuals rather than the 

technology and other related factors that could influence 

readiness. This gap has seen researchers i.e. [17], [18] 

modifying and extending TRI to suit their studies.   

Recent researchers i.e. [5], [19], [20] argued that, much 

as the extended models of TRI have been proven good 

predictors of readiness, assessment frameworks should be 

applicable and analogous to the ongoing business 

activities. They also put it that, such frameworks should 

be adequately complex to integrate the multitude 

organization's characteristics, changing needs, and the 

structural composition of the organization.  

This argument has therefore led to many e-health e-

readiness assessment studies each focusing on a specific 
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dimension in the healthcare environment. These studies 

have also integrated other technology acceptance models 

like the technology acceptance model (TAM) [21] and 

the unified theory of acceptance and use of technology 

(UTAUT) [10] to come up with their frameworks. 

However, many of these studies i.e. [13], [7] lacked 

comprehensive validation of their frameworks. Further 

still, there has been lack of rigorous scientific 

methodology in the development of assessment models.  

 
Figure 1.  E-health readiness assessment framework 

From the literature, five constructs of e-health 

readiness assessment were identified to formulate the 

framework. These are; core readiness, structural readiness, 

societal readiness, engagement readiness and acceptance 

and use readiness. The framework is as demonstrated in 

Fig. 1. 

A. Explanation of Constructs 

Core Readiness: refers to the evaluators’ realization of 

problems in documentation of clinical information and 

healthcare providers’ satisfaction with paper health 

records [14].  

Structural Readiness: assesses the organizational and 

human resource structures [13].  

Societal readiness: aims at understanding 

communication links and collaboration of healthcare 

organizations [7].    

Engagement readiness: assesses the healthcare 

providers’ exposure to e-health readiness systems and 

willingness to participate in the Networking world [3].   

Acceptance and Use Readiness: assesses the medical 

personnel’s effort expectancy, performance expectance 

and the readiness by the government or administration to 

facilitate them while using the e-health system [10].  
Attributes that define each construct were identified. 

These attributes are as illustrated in Table I.   

IV. METHODOLOGY  

The identified constructs were used to design the 

measuring instrument that was used for the study. A close 

ended questionnaire was designed basing on the 6point-

Likert scale asking respondents to give their opinions 

about the importance of each of the attributes illustrated 

in Table I. The questionnaires scale was from 1 to 5, 

where 1 represented completely not important, 2 = less 

important, 3 = not sure, 4 = important and 5 = very 

important. Data for the study was collected from Moses 

Kotane Municipality Northwest Province of South Africa. 

However, before the questionnaire was administered for 

data collection it was first checked and validated by 

senior personnel in the Northwest regional department of 

health.  

TABLE I: SUMMARY OF ATTRIBUTES FOR THE EACH CONSTRUCTS 

Constructs Attribute 

 

 

 

Core Readiness 

Identify needs 

Dissatisfaction with status quo 

Awareness 

Comfort with technology 

Trust on the use of ICT 

E-health project planning 

Willingness 

 

 

Structural 

Readiness  

Speed and quality of Network  

ICT support service 

Hardware and Software Compatibility  

Reliability of the network  

Training of users  

 

Societal 

Readiness  

 

Collaboration with other health institutions 

Sharing of locally relevant content between 
healthcare institutions 

Consider socio-cultural factors among staff 

(e.g. Socio-economic position; cultural 

factors; social roles & circumstances) 

 

 

Engagement 

Readiness 

Information on the benefits that e-health 
provides. 

Financial benefits 

Resistance to change 

Learnability 

 

Effort 

Expectance 

Experience with technology 

Friendliness of use of technology 

Vendor support   

 

Performance 

Expectance 

Quality of services  

Satisfaction of users 

Expected benefits 

 

After recommendations and corrections, the 

questionnaire was used for data collection. Moses Kotane 

referral hospital and three clinics that were sampled by 

their radius distance from the referral hospital were used 

for data collection. Of the eighty questionnaires 

distributed, 66 were returned giving a response rate of 

82.5%. However, out of these 66 only 61 were found 

admissible while the 5 were discussed for incomplete 

data. The questionnaires was coded and transcribed into 

the Statistical Package for Social Sciences (SPSS) 

Statistics v 21.0 for analysis. The Exploratory factors 

analysis based on the Principal component analysis (PCA) 

was used to rank the attributes in their order of 

importance and relevancy to e-health readiness.  

V. RESULTS  

Before conducting the (PCA), the questionnaire was 

tested for the reliability and results indicated that its 

reliability of 0.864 was greater than the recommended 

threshold of 0.7 [22]. It is important to note that the 

conceptualization of the questionnaire was based on 

reviewing related literature on e-health the content 
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validity of the questionnaire was evidently strong. The 

elimination method used in this case depended on the 

total variance explained or eigenvalue that should be 

greater than 1 for a factor to be considered good [22], 

[23]. 

From Table II, the extraction method explains the 

mathematical approach that is used by SPSS to categorize 

or to confirm attributes in their respective categories 

whereas the rotation method refers to the rotation in the 

geometric space. The rotation method helps in the 

identification of factors that load in each category. 

Generally, a factor is said to be loading in a category if its 

loading value is greater than 0.3. On the other hand the 

rotation convergence shows the number of components or 

constructs that were initially identified in the literature. 

Table II shows that all the 25 factors loaded with 

eigenvalue > 1 and were all admissible. Results further 

indicated that the core readiness construct had higher 

ranking with a total variance explained of 18.342. This 

implies that core readiness explains 18.3% of e-health 

readiness in the South African rural areas with the need to 

change attribute ranked as the most influential one. These 

results confirm that, since readiness assessment is an 

integral and preliminary step in successful adoption of 

any technological innovation, organizations need to 

successfully initiate a change process that requires a clear 

identifications of all areas of improvement, what needs to 

be changed and how to change it.  

TABLE II: PCA RESULTS SHOWING IMPORTANCE OF EACH ATTRIBUTE  

 

Category 

 

Attributes 

Rotated 

Component 

Matrix 

Value 

Total 

Variance 

Explained  

 

 

Core 

Readiness 
 
 

 

Need to change .896  

 
 

18.342 

Dissatisfaction with manual system .883 

Self–efficacy  .882 

Awareness .854 

Willingness to change .711 

E-health project planning .707 

Trust on the use of technology .678 

 

Structural 

Readiness 

 

 

Users training  .920  
 

14.510 
Availability of ICT support service .874 

Network reliability .742 

Speed and quality of Network  .740 

Compatibility of hardware and 

software 

.657 

 

Effort 

Expectance 

Experience with technology .939  
10.794 Vendor support   .921 

Friendliness of use of e-health .741 

 

Performance 

Expectance 

Users satisfaction  .854  

10.355 Expected benefits .811 

Services quality .652 

 

Engagement 

Readiness 
 

Information on the benefits that e-
health provides. 

 
.803 

 
 

8.706 Learnability .611 

Financial benefits .504 

Resistance to change -.506 

 

Societal 

Readiness  

Collaboration  .745  
7.554 Local information sharing  .504 

socio-cultural factors  -.682 

 
Extraction method : Principal component analysis 

Rotation method : Varimax with Kaiser Normalization 

Rotation Convergence: 6 iterations 

 

Results also indicated that societal readiness construct 

was ranked as being the least important compared to 

other constructs with an explanation power of 7.6% to 

overall e-health readiness. Further still, results also 

indicated that resistance to change and socio-culture 

attributes have negative explanation power as compared 

to other attributes. This implies that their effect will 

negatively impact on e-health readiness hence there is a 

need for health institutions to monitor and mitigate these 

situations whenever they arise.   

VI. DISCUSSION 

Results of the study are in agreement with those of 

previous researchers i.e. [3]; [24] who suggested that 

there are various factors that influence the degree of 

readiness. Hence, clear understanding of these factors is 

paramount for success. From this perspective, 

organizations planning to implement e-health should 

conceptualized this study’s framework in order to have a 

clear understanding of what is expected when they are 

implementing e-health. 

Another issue to consider is the emergent of the needs 

assessment as the most important attribute in core 

readiness category. This is because in relation to e-health 
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needs assessment could be in form of care provision, 

learning and information management and capabilities 

needed for e-health that could range from technical to 

infrastructural. Further still, users of e-health systems 

need assurance that there will be policies and standards 

for e-health usage additionally such policies should also 

make it mandatory for users to have continued training of 

the usage of e-health system.  

A. Recommendations and Future Work 

This paper is part of the major study being carried out 

by the author as a result the suggested model has not been 

rigorously validated. The study is under way for which 

the suggested framework will be validated and results 

generalized to be confidently applied to many developing 

countries. More so, the researchers acknowledge the role 

played by users’ moderating factors and situational 

variables. These factors are to be tasted when validating 

the model.  

Further still this study limited itself on only five 

constructs of e-health readiness assessment. However, the 

researchers believe that as technology evolves some 

factors will cease to be important while others will 

become notable. Hence future research should increase 

the scope of investigation of e-health readiness factors.  
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