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Abstract: The adoption of eHealth has not made great strides in Uganda especially among patients 

despite its potential in improving patient outcomes through access to care, patient engagement and 

its ability to reduce unnecessary hospital visits. Previous studies have focused on barriers and facil-

itators of eHealth in general. None has examined the adoption of eHealth among patients. There-

fore, this study set out to investigate the barriers and facilitators of eHealth adoption among patients 

in Uganda. A cross-sectional survey was conducted in four districts across the country. A total of 

292 patients of 18 years and above participated in the study and their selection was through simple 

random sampling. The bivariate analysis results revealed that education level (χ2 = 14.9, ρ<0.05), 

gender (χ2 = 4.95, ρ<0.05) and location (χ2 = 85.9, ρ<0.05) have a statistical significant relationship 

with eHealth adoption. The logistic regression model further revealed that male patients 

(OR=2.662), those with master’s degree and above (OR=2.2797) and those residing in Kampala 

(OR=.012) were more likely to use eHealth systems than their counterparts. The success of eHealth 

requires players in the health sector to ardently focus on the socio-demographic factors of the users, 

technological and hospital conditions if eHealth adoption is to ensue. 
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1. Introduction 

Communities constantly face health-related issues yet healthcare is still a huge public 

health concern in developing countries. With majority of the population affected by all 

sorts of illnesses (communicable and non-communicable), coupled with accessibility chal-

lenges especially in the rural communities, the adoption of information and communica-

tion technologies (ICT’s) has been seen as an alternative to realize efficiency and effective-

ness in healthcare service provision [1]. ICT’s in the health sector are generally termed as 

eHealth or digital health technologies. World Health Organization defines eHealth as the 

cost-effective and secure use of ICT in support of health and health-related fields, includ-

ing health care services, health surveillance, health literature, health education, 

knowledge and research [2].  eHealth is an umbrella term that covers a wide range of 

health and care services delivered through information and communication technologies, 

such as electronic health records (EHRs), health information systems, remote monitoring 

and consultation services (e.g. telehealth, telemedicine, telecare), tools for self-manage-

ment, and health data analytics [3]. eHealth tools [mobile and fixed phones, voice over 

internet protocol, text and multimedia messaging] encourage communication between 

healthcare providers and their clients, sharing of information and knowledge among 

healthcare providers and establishing of better healthcare for patients [4].  
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Digital health technologies facilitate the electronic capture, processing, storage, and 

exchange of health data and  have the potential to address many of the challenges that 

healthcare systems are currently facing [5]. With the fast growing internet connectivity in 

Uganda, coupled with good infrastructure and government support, several challenges 

that patients face such as poor information management and inaccessibility of health ser-

vices can be alleviated with effective eHealth systems. The WHO recognizes eHealth as a 

major player in healthcare today and it is evidenced at the core of responsive health sys-

tems.  The day to day routine of health relies heavily on information and communication 

and more specifically the technologies that enable it at the different levels of service de-

livery [6].  

This study is aligned to UN’s Sustainable Development Goals (SDGs)  specifically 

Goal 9, which aims at building resilient infrastructure, promote inclusive and sustainable 

industrialization and foster innovation [7]. One of the outcomes of this goal is to signifi-

cantly increase access to information and communications technology and strive to pro-

vide universal and affordable access to the internet in least developed countries. Explor-

ing the barriers and facilitators of eHealth perfectly fits within this goal because the study 

provided pointers to improve access and usage. Working with patients to elucidate the 

key challenges baring eHealth adoption, to a certain extent, also contributes to SDG 3, 

which aims at ensuring healthy lives and promoting well-being for all at all ages [7].  

eHealth Adoption in Uganda 

Uganda recognizes and appreciates the significant role of eHealth in improving 

health service delivery through, i) advocating healthcare providers to use DHIS-2 aimed 

at strengthening routine health data reporting from the district level to the national head-

quarters at the ministry, and ii) developing an eHealth policy to guide the development 

and implementation of eHealth in the country [6]. The government of Uganda together 

with donors have commissioned several eHealth innovations. Such systems include Text-

to-Change and U-Reporting are SMS-based platforms aimed at scaling up HIV/AIDS 

awareness and generate a national procurement plan respectively [8], [9]. Similarly, 

Magpi has been used to collect data of children suffering from nodding syndrome diseases 

in rural northern Uganda [10]; RxSolution used for pharmaceutical stock management 

and dispensing [11]; and pharmaceutical information portal, a data warehouse and busi-

ness intelligence system [12]; the NeMo system that was used by nursing mothers to assess 

signs of illnesses in their newborns [13]. Lastly, the Eastern, Central and Southern Africa 

health community TB supply chain portal for sharing information and mitigating risks of 

stock outs, overstock and expiries [11]. However, most of these eHealth initiatives are 

skewed towards healthcare providers and provision of healthcare services in general with 

less focus on patient systems. The lack of such systems plays a lot in delayed uptake 

among patients and can partially explain why adoption is very low. A few systems that 

are patient-centred  like Antenatal Care Studio [14]; and WinSenga [15] lack breadth and 

are not widely known because of lack of funds to market and scale them, hence, even their 

acceptability is equally low. 

Worldwide, patient-centred eHealth systems are not generally adopted because of 

usability issues, lack of clear advantage and divergent knowledge and beliefs [16]–[18]. A 

study that was conducted in Bangladesh revealed that perceived ease of use, usefulness, 

subjective norm and gender influenced patient adoption to eHealth [18]. Similarly, an-

other study conducted in the Netherlands found out that the ease of use and the benefits 

of eHealth systems greatly influenced adoption among patients [17]. No such study has 

been conducted in Uganda, however, a few that have tried to investigate eHealth adoption 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 August 2021                   doi:10.20944/preprints202108.0487.v1

https://doi.org/10.20944/preprints202108.0487.v1


 

 

have identified the following challenges; lack of ownership, limited content of health is-

sues in local content, lack of funding, lack of skilled HR i.e. health workforce and health 

ICT workforce, lack of a sustainability plan [6], [19], [20], [21], [16], [22]. Similarly, the 

attitude of users, culture, inadequate training and skill, technophobia, organizational bar-

riers, interoperability issues and lack of readiness have greatly affected the adoption of 

eHealth [23], [21], [24], [25], [13], [26], [6]. Also, the lack of awareness, lack of ICT policies, 

inadequate ICT infrastructure, poor internet connectivity, scarcity of computers and inad-

equate power supply [27], [10], [28], [25], [24], [29], [21], [30], [31], [32], [33] pose great 

challenges on eHealth adoption. 

Despite all the tremendous investments in the ICT infrastructure by the Government 

of Uganda and the private sector to support eHealth [6], use of digital technologies is still 

very low especially among patients. Previous studies have focused on barriers and facili-

tators of eHealth in general. None has examined the adoption of eHealth among patients 

in Uganda, and to the best of our knowledge, this is the first of its kind.  

This paper will contribute to understanding the factors that influence the successful 

adoption of eHealth among patients for those seeking to implement patient-centered sys-

tems, and will be a pedestal in enhancing the national eHealth strategy of Uganda. Inves-

tigating barriers and facilitators for successful eHealth adoption among patients is vital 

for informing policy and relevant stakeholders investing in the sector. 

2. Materials and Methods 

Study setting 

The study was conducted in central, southwestern, eastern and northern Uganda. 

Data was collected from health facilities located in; Kampala central division, Mbarara 

municipal council, Jinja central division and Mbale municipality. The study aimed at in-

vestigating the barriers and facilitators of ehealth adoption among patients in Uganda. 

The choice of these districts was because they rank in the top twenty largest districts by 

population size, have moderate levels of internet penetration and have a good mix of ur-

ban and peri-urban population [34], [35]. Inclusion criteria included i) recovering patients 

and outpatients above 18 years of age who sought medical services from national and 

regional referral hospitals, health centre II, III, IV, and clinics. Sixty-eight health facilities 

were visited.  

Table 1: Population and sample size selected 

Type of Health Facility Health Facilities in the Four Selected Regions 

National Referral Hospital 1 

Regional Referral Hospital 3 

Health centre II 74 

Health centre III 26 

Health centre IV 6 

Clinic 99 

Total 209 
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Adopted from Ministry of Health 2018 report on national health facilities [36] 

Study Design 

The study employed a cross-sectional design using a quantitative data collection ap-

proach covering a period of October 2020 – January 2021. A structured survey question-

naire formulated in English with three main themes (demographic data, barriers and fa-

cilitators) was used to collect data. Barriers and facilitators used in the questionnaire were 

drawn from existing studies [6], [19], [23], [28], [37]–[39], [21], [27], [29], [16], [22], [32], 

[30], [40], [41], [20], [33], [42], [10]. All authors designed the questionnaire, however it was 

specifically tailored to fit the scope of this study. A thorough scrutiny of the barriers and 

facilitators was done where patterns were identified and factors clustered into three major 

themes (hospital, technological and individual factors). To ensure consistency and clarity, 

two independent researchers validated the questionnaire. A pre-test was conducted in 

October 2020 with 20 outpatients at Corsu Rehabilitation hospital, Entebbe and Rubaga 

Hospital. The responses on the questionnaires were measured using a five point Likert 

scale ranging from 1 (strongly disagree) to 5 (strongly agree). However, at the advent of 

the CoVID-19 pandemic, there was a mandatory requirement to observe the Ministry of 

Health CoVID-19 standard operating procedures especially when in public. Thus, data 

was collected in three different ways, i) using the Open Data Kit (ODK), ii) a google form, 

and iii) a physical questionnaire. Respondents were free to choose any one method of their 

convenience. For those that chose to fill a google form, a consent form was sent through 

email, and once filled, a google link was subsequently sent. For participants who opted 

for the ODK tool and physical questionnaires, the research team first sought written con-

sent from them before collecting data.  

Sampling and data collection 

Three hundred and twenty patients from 68 health facilities located across the four 

districts received questionnaires, and 292 were successfully returned, contributing 91.2% 

to the response rate. The number of health facilities were determined using Yamane’s for-

mula of determining sample size [43]. Using this formula, 
𝑁

1+𝑁(𝑒)2 where n is the sample 

size, N is the population size and e is the level of precision (assumed to be 10% for this 

study), we were able to determine our sample (68 health facilities) using a population of 

209 health facilities. After determining our sample size, we then purposively selected the 

health facilities. At the health facilities, study participants were randomly selected using 

simple random sampling and this exercise lasted approximately four months. Study par-

ticipants were recruited from the eye and dental clinics, cancer and heart institute, mater-

nity and orthopedic wards, and others were selected while entering or exiting the hospital 

gates. For all selected participants (patients), telephone contacts were exchanged and fol-

low-up was done to ensure that the questionnaire was filled and appointment to have it 

picked set.  

Ten research assistants (RA’s) together with the authors participated in the distribu-

tion of the questionnaires. All RA’s were graduate students who, despite their experience 

in data collection had to first be trained on the primary objective of the research, research 

ethics, code of conduct and communication skills.  

Data Analysis 

All data was coded, processed and analyzed using IBM SPSS Statistics Version 21 

(New York, USA). Phase one of the analysis started with a descriptive bivariate analysis 
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to understand the demographic composition of the study participants and provide basic 

information about the dataset. This was achieved using the mean and standard deviation, 

to ascertain how spread out the responses were;  Pearson’s Chi-square test (χ2) to test the 

independence between different variables; and cross tabulation to summarize the rela-

tionships between different variables. Phase two involved using multivariate analysis 

achieved through using logistic regression because of its ability to estimate the probability 

that a patient will use eHealth systems and determining which socio-demographic or so-

cio-economic factor significantly influences eHealth adoption among patients. The logistic 

regression model used “eHealth system use” as the dependent variable. The independent 

variables were education level, age, gender, type of patient, location, employment status 

and type of health facility.  

Ethical approval. 

A multi-layered approval process was adopted in this research. First, approval was 

sought from the ethical review committee of school of public health, Makerere University, 

which was followed by Uganda National Council of Science and Technology under reg-

istration number SS945ES. Subsequent approval was sought from health facilities and 

from study participants. Consent was both verbal and written, however respondents were 

first asked for their verbal approval, which was later accompanied by a written one. All 

human subjects consented and were informed of their rights to withdraw at any point of 

the study. 

3. Results 

Table 2: Demographics data of the study participants     

 Number/Percent of Patients 

N=292 

 

Number that participated and 

returned questionnaires 

Kampala Jinja Mbale Mbarara Total 

Number of Respondents 144(49%) 30(10%) 86(30%) 32(11%) 292(100%) 

Types of patients      

    Recovering patients 49(34%) 9(30%) 27(31%) 11(34%) 96(33%) 

    Out-patients  95(66%) 21(70%) 59(69%) 21(67%) 196(67%) 

Education Level      

    Ordinary certificate 31(22%) 2(7%) 19(22%) 4(13%) 56(19%) 

    Diploma 28(19%) 14(47%) 23(27%) 10(31%) 75(26%) 

    Bachelors 81(56%) 13(43%) 43(50%) 16(50%) 153(52%) 

    Masters and above 4(3%) 1(3.3%) 1(1.2%) 2(6%) 8(3%) 

Age      

    18–30 years 80(59%) 3(10%) 12(14%) 6(19%) 101(36%) 

    31–40 years 44(33%) 14(47%) 29(34%) 16(50%) 103(36%) 

    41–50 years 11(8%) 12(40%) 44(51%) 9(28%) 76(27%) 

    Above 51 years 0(0%) 1(3%) 1(1%) 1(3%) 3(1%) 

Gender      

    Male 83(58%) 18(60%) 44(51%) 16(50%) 161(55%) 

    Female 60(42%) 12(40%) 42(49%) 16(50%) 130(45%) 
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Types of Health Facility       

    National Referral 

Hospital 

12(8%) 1(3%) 2(2%) 1(3%) 16(6%) 

    Regional Referral 

Hospital 

13(9%) 7(23%) 24(28%) 8(25%) 52(18%) 

    Health Centre II 37(26%)  17(58%) 30(35%)  16(50%) 100(34%) 

    Health Centre III 20(14%) 3(10%) 20(23%) 3(9%) 46(16%) 

    Health Centre IV 24(17%) 0(0%) 2(2%) 1(3%) 27(9%) 

    Clinics 38(26%) 2(7%) 8(9%) 3(9%) 51(18%) 

Employment status      

    Employed 64(44%) 15(50%) 42(49%) 13(41%) 134(46%) 

    Unemployed 80(56%) 15(50%) 44(51%) 19(59%) 158(54%) 

Used a eHealth system/device      

    Yes 67(47%) 1(3%) 0(0%) 0(0%) 68(24%) 

    No 75(53%) 28(97%) 85(100%) 31(100%) 219(76%) 

 

Types of eHealth systems used  

    Mobile 17(25%) 

    Desktop 51(75%) 

 

Results from table 2 indicate that Kampala district received the highest number of partic-

ipants 144(49%) in both categories of patients i.e. recovering 49(34%) and outpatients 

95(66%). This was followed by Mbale district 86(30%). Jinja received the lowest number 

of participants 30(10%). Majority of the participants were degree holders 153(52%), Kam-

pala having 81(56%), Mbale 43(50%), Mbarara 16(50%) and Jinja 13(43%). Those in the 

category ‘others’ 8(3%) were either masters or PhD holders. Majority of the patients who 

participated in this study 103(36%) were in the age range 31-40 years, 101(36%) between 

18-30 years, 76(27%) between 41-50 years and only 3(1%) above 51 years. The distribution 

of participants by gender was, males 161(55%) and females 130(45%). Majority of the par-

ticipants 100(34%) were from HC II’s. More than half of the participants 158(54%) were 

unemployed. A big number 219(76%) of participants had never used any form of eHealth 

system prior to the study, specifically none from Mbarara and Mbale, whereas there was 

only 1(3%) from Jinja. Participants that had used eHealth systems predominantly used 

desktop applications 51(75%).  

Table 3: Test of independence of eHealth adoption 

      

 

 

 

 

 

Variable df χ2 Sig. 

Education level 3 14.9 .002 

Age 3 13.6 .003 

Gender 1 4.95 .026 

Type of patient 1 .194 .660 

Location 3 85.9 .000 

Employment status 1 .873 .350 

Type of facility 7 89.1 .000 
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Employing a .05 criterion of statistical significance, results of Pearson’s Chi-square in table 

3 indicate that education level (χ2 = 14.9, ρ<0.05), age (χ2 = 13.6, ρ<0.05), gender (χ2 = 4.95, 

ρ<0.05), location (χ2 = 85.9, ρ<0.05) and type of health facility (χ2 = 89.1, ρ<0.05) have a sta-

tistical significant relationship with eHealth use. 

Table 4: Facilitators of eHealth Adoption 

Hospital Facilitators Mean Std. Dev 

Training patients to use the technology is important to accelerate eHealth adoption 4.00 1.022 

In my opinion, communicating eHealth benefits to patients is crucial in successful 

adoption 

4.00 .885 

The size of the health facility will determine the successful adoption of eHealth 

systems 

3.47 1.263 

Hospital readiness (strategy, structure, process) is critical to eHealth adoption 3.77 .953 

eHealth adoption necessitates change and if change is not properly infused with 

patient expectations, eHealth adoption will not ensue (proper change management) 

3.55 1.136 

In my opinion, if digital health technologies are cost-effectiveness, uptake will be 

easy 

3.88 1.225 

In my opinion, once the ehealth system improves my communication with the 

health provider, I will gladly use it 

3.81 1.156 

My involvement in the preliminary implementation of ehealth services is critical for 

adoption 

3.89 .952 

In my opinion, the role of local champions to promote the service and motivate users 

is vital for successful eHealth adoption 

3.74 1.068 

In my opinion, if the policies for using generated data for research  are flexible and 

transparent, using eHealth systems will be embraced 

3.77 .952 

The popularity of the eHealth system accelerates adoption 3.62 1.242 

If there are supporting laws and regulations for eHealth use, adoption becomes easy 3.66 1.213 

 

Technological Facilitators Mean Std. Dev 

Ehealth systems that cut across different functions ( finance, drug dispensing, e-

consultation) will be widely adopted 

3.69 1.140 

If the eHealth system is easy to use with an effective interface between the human 

and machine, it fosters adoption 

3.97 .843 

In my opinion, if the quality of the system is good and data readily available, uptake 

is inevitable 

3.85 1.117 

Embedding eHealth systems in existing health care infrastructure can spearhead 

adoption 

3.94 .862 

In my opinion, security of patient data drives eHealth adoption 4.12 .869 

If appropriate technical support for the installation and maintenance of the system 

is provided, adoption will come with ease. 

3.80 1.167 

Reliability of the eHealth systems is important to influence uptake 3.82 1.349 
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Results in table 4 indicate hospital, technological and individual facilitators of eHealth 

adoption. Concerning hospital facilitators, participants expressed strong opinions on 

training (µ=4.00±1.022), communicating eHealth benefits (µ=4.00±.885), involving users in 

the preliminary implementation phase (µ=3.89±.952), cost effectiveness of eHealth sys-

tems (µ=3.88±1.225) and the capability of eHealth systems to improve communication 

with healthcare providers (µ=3.81±1.156) as factors that influence their adoption of 

eHealth.  

For technological facilitators, security of patient data (µ=4.12±0.869), ease of use 

(µ=3.97±.843), embedding eHealth systems in existing health infrastructure (µ=3.94±.862) 

and having multiple channels to exchange information (µ=3.92±1.020) received relatively 

higher scores, although the difference in the scores in relation to other factors was small.  

Although, perceived usefulness of eHealth systems (µ=4.21±.734) and personal attitude 

towards change (µ=3.82±.936) received the highest mean scores, the variance in the means 

with other factors in the same category was very minimal.  

Table 5: Barriers of eHealth adoption 

Technological Barriers Mean Std. 

Dev 

When there is multiple channels (online, offline, mobile apps, web apps) to 

exchange information, people will be motivated to use the eHealth system (multi-

channel access) 

3.92 1.020 

High quality evaluation with users during the development process increases 

adoption 

3.71 1.266 

A well- designed system that reflects the user's needs will most likely be adopted 

(patient outcomes) 

3.89 1.042 

 

Individual Facilitators Mean Std. Dev 

Perceived usefulness of eHealth systems in personal healthcare drives adoption 4.21 .734 

Personal attitude towards change in my opinion will influence eHealth use 3.82 .936 

The need for fast execution of processes will motivate users to use eHealth systems 3.77 1.115 

If the users of the system trust the service, they will be obliged to use it 3.59 .980 

In my opinion, if the system facilitates research and development, adoption will 

increase 

3.66 .975 

The lack of ownership by users bars adoption of eHealth systems 3.70 .839 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 August 2021                   doi:10.20944/preprints202108.0487.v1

https://doi.org/10.20944/preprints202108.0487.v1


 

 

The lack of developer support affects eHealth adoption 3.48 1.210 

The unreliable eHealth systems slow the adoption because users are not certain of the 

availability of the data or the system (unreliability) 

3.59 .985 

eHealth systems that are not secure may hinder uptake (security) 3.55 1.250 

Missing standards for patient data and data exchange creates fear to use ehealth systems 3.74 1.152 

The lack of compatibility of the ehealth system hinders users to adapt them 3.36 1.245 

The lack of appropriate ICT infrastructure impede adoption of ehealth systems 3.78 1.029 

The lack of proof of effectiveness and efficiency of ehealth systems in my opinion slows 

uptake 

3.56 1.301 

In my opinion, ehealth systems design that do not meet patient's needs, impede adoption 

(usefulness) 

3.75 1.186 

Several ehealth systems modules operate in isolation which delays the execution of tasks 

(silo systems) 

3.42 1.302 

The interfaces of some ehealth systems are not user-friendly and hard to navigate (usability 

issues) 

3.48 1.146 

Unreliable broadband connectivity does not motivate users to use technology 3.53 .949 

 

Individual Barriers Mean Std. 

Dev 

In my opinion, limited content of health issues in local content slows adoption 3.53 1.021 

The issue of confidentiality of ehealth data hinders patients to use ehealth systems 3.78 1.051 

The capability to learn is very low among patients which bars them from embracing new 

technology 

3.59 1.119 

In my opinion, the unclear benefits of the eHealth systems reduces uptake 3.50 1.199 

Bad information about existing eHealth systems influences patients not to use digital 

systems 

3.78 1.209 

The lack of trust in several eHealth systems demotivates use of digital technologies 3.71 1.188 

The lack of system's acceptance among users limits eHealth adoption 3.92 1.123 

In my opinion, the technophobic nature among users slows adoption 3.90 2.812 

Patient barriers like users with disabilities or physical impairments like blindness bars 

adoption 

3.62 1.267 

The lack of incentives to use ehealth systems hinders some patients from using ehealth 

systems 

3.69 1.168 

It may not be cost-effective to provide ehealth services 3.87 1.935 

Digital illiteracy among patients impedes the use of ehealth systems 3.90 .855 

 

Analysis in table 5 reveals that missing data standards for patient data (µ=3.74±1.152), lack of ap-

propriate ICT infrastructure (µ=3.78±1.029) and eHealth systems designs that do not meet the pa-

tient’s needs (µ=3.75±1.186) were technological barriers that patients felt strongly about.  

Consequently, the participant’s opinions on the individual barriers of eHealth were strongly in-

clined to the lack of acceptance among users (µ=3.92±1.123), the technophobia (µ=3.90±2.812) and 

the digital illiteracy (µ=3.90±.855). 
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Logistic Regression Analysis 

The odds of whether or not to use eHealth technologies is computed using the formulae,  

ln(𝑂𝐷𝐷𝑆) = ln (
Ŷ

1−Ŷ
) = 𝑎 + 𝑏𝑋 

Where Ŷ is the predicted probability coded with 1 (use of eHealth technologies) rather than 0 (do 

not use eHealth technologies), 1-Ŷ is the predicted probability of the other decision, and X is the 

predictor variable, gender. Given the results in table 4 (A), 76% did not use eHealth systems.  

The intercept-only model is, 

    ln(odds) =  −1.169 

Exponentiating both sides of the model gives the predicted odds of using eHealth systems of [Exp 

(B)] = .311 demonstrated in table 6. Adding gender as a predictor, the omnibus test of coefficients 

gives us a chi-square of 4.795, on 1df, with no statistical significance (p>.001), χ2 (1, N=288) = 4.795, 

p=.029 (see table 7A). The model with the intercept only has a -2 Log-Likelihood statistic of 318.779 

(313.984+4.795). The model summary in table 6A shows a -2 Log-Likelihood statistic of 168.293. 

Adding the gender variable reduced the -2 Log-Likelihood by 4.795, the χ2 statistic in table 7A, 

which implies a better model in predicting the patient’s likelihood of using eHealth technologies. 

After adding the seven variables to the model, there was a drop in the -2 Log-Likelihood statistic to 

168.293 (see table 6B), indicating that the expanded model does a better job of predicting the likeli-

hood of eHealth use than was the one-predictor model. The R2 statistics also increased from .025 to 

.585 in table 6. Hence, a test of the full model versus a model with intercept only χ2 (1, N=288) = 

4.795, p=.029 showed a significant improvement in the model χ2 (7, N=288) = 150.486, p<.001 with the 

overall success rate in classification improving from 76% to 86% (see table 6B, 7A & 7B). The non-

significant chi-square in the Hosmer and Lemeshow statistic χ2 (6, N=288) = 4.578, p=.801 (see table 

7C) indicates that the data fit the model very well.   

Table 6: Model Summary 

(A) For Gender 

Step -2 Log Likelihood Cox & Snell R Square Nagelkerke R Square Success Rate 

1 318.779 .016 .025 76% 

(B) For all the seven variables  

1 168.293 .388 .585 86% 

 

Table 7: Omnibus Test for Model Coefficients  

(A) Gender 

 Chi-square df Sig. 

1 Step 4.795 1 .029 

Block 4.795 1 .029 

Model 4.795 1 .029 

(B) For all the Variables 

1 Step 150.486 7 .000 
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Block 150.486 7 .000 

Model 150.486 7 .000 

(C) Hosmer and Lemeshow Test 

1 Step 4.587 8 .801 

 

The variables in the equation output in Table 8 shows that the regression equation is; 
ln(𝑂𝐷𝐷𝑆) =  −1.537 + .621𝐺𝑒𝑛𝑑𝑒𝑟 

 

Table 8: Variable in the Equation  

Predictor B Wald  χ2 p Exp(B) 

Intercept only  -1.169 71.882 .000 .311 

Gender .621 4.632 .031 1.861 

Constant -1.537 44.741 .000 .215 

 

This model predicted the odds that a subject of a given gender will use eHealth technolo-

gies to access health services. The odds prediction equation is;  

    𝑂𝐷𝐷𝑆 =  ℯ𝑎+𝑏𝑋 

If the patient is a woman (gender=0), then they are only 0.21 as likely to use eHealth tech-

nologies as she is not to use them. If a patient is a man (gender=1), they are only 0.4 times 

more likely to use eHealth technologies than not to.  

Converting the odds to probabilities, using the formulae below, the model predicts that 

17% of women and 29% of men will use eHealth technologies.  

Ŷ =
𝑂𝐷𝐷𝑆

1 + 𝑂𝐷𝐷𝑆
 

The odds ratio predicted by the model in table 8, using the formulae 𝑒 .621,  implies that 

the model predicts that the odds of using eHealth technologies are 1.861 times higher for 

men than they are for women.  

The variables were denoted as follows.  

Use of eHealth systems/devices with the highest value of 1 (have ever used) and 0 (have 

never used any eHealth). 

Gender was a variable denoting the sex of the patients, with 1 for males and 0 for females 

Education was the education attainment level of the patients, with 1 representing those 

with completed masters degrees and above, 2 representing those with completed bache-

lor’s degree, 3 diploma and 4 ordinary certificate. 

Location was the districts of residence of the patients, with 1 representing Kampala, 2 

representing Jinja, 3 Mbale and 4 Mbarara.  

Type of patient was denoted with 1 for outpatients and 0 for recovering patients 
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Employment status with 1 representing those employed and 0 the unemployed 

For Age, 1 represented 18-30, 2 represented 31-40, 3 was 41-50, 4 represented 51 years and 

above 

Table 9: Predictors of eHealth adoption 

Predictors B Wald  χ2 P Exp(B) 

Location -4.433 15.049 .000 .012 

Gender .979 6.147 .013 2.662 

Type of patient -.015 .001 .971 .985 

Education .832 12.250 .000 2.297 

Employment Status -.640 2.731 .098 .528 

Age .554 3.144 .076 1.739 

Type of health facility -.133 2.354 .125 .876 

Constant 1.999 2.140 .144 7.385 

Table 9 shows a logistic regression coefficient, Wald test and the odds ratio for each pre-

dictor variable. Applying a .05 criterion of statistical significance location, gender and ed-

ucation are statistically significant. The odds ratio for gender (OR=2.662) indicates that, if 

other factors are held constant, the odds of using eHealth technologies are 2.662 times 

higher for men than women. The odds ratio for education (OR=2.697) reveal that patients 

with a higher level of education (masters and above) are 2.297 times more likely to use 

eHealth systems than their counterparts. Similarly, the odds for location (OR=0.12) indi-

cate that patients residing in Kampala have a .012 times chance of using eHealth systems 

than the patients in other regions.  

Both models (Pearson Chi-Square model and the logistic regression model) indicate that 

education level, gender and location of the patients are strong determinants of eHealth 

adoption.  

4. Discussion 

The study revealed that training patients to use the technology, communicating the 

benefits of eHealth to users, security of patient data and the ease associated with using 

eHealth systems facilitate adoption. On the other hand, digital illiteracy, technophobic 

nature of users, lack of system’s acceptance among users and system’s that do not meet 

the needs of the users negatively affect adoption. Further analysis revealed that education 

level (master’s degree and above), location (residing in Kampala) and gender (being male) 

significantly influenced eHealth adoption. 

This study revealed that training was a facilitator of eHealth adoption. Training has 

been identified as one of the key success factors in technology acceptance. Commensurate 

to our findings, receiving necessary training prior to using the system has been encour-

aged in several other studies [6], [38], [44], [19], [28], [21], [40], [30], [33]. Training equips 

users with the knowledge of the system [20], gives a chance to acclimate to the new pro-

cesses and in the long run boosts confidence to use the system. Effective user training will 

ensure that users have an optimal starting point for working with the new information 

system [45], facilitate optimal IT use and acceptance [46] and ensure users with differing 

levels of IT skills become comfortable with the software [47]. With inadequate training, 

the system operates, but does not fulfill its desired expectations whilst non-trained users 
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will resist the change [47]. Although some studies emphasize that usability eliminates the 

need for training [48], many studies have referred to training and support in relation to 

acceptance of eHealth systems [49], [50]. In some studies, training boosted peer and man-

agement support, which was a catalyst for system learning and use [33]. Some studies, 

however stress that training can only be effective if systematic processes are properly fol-

lowed [46].  

Communicating the benefits of eHealth systems to the users ranked second in this 

study. Systems are as good as the users knowing their benefits, and training has been 

found to fulfill this. Reminding users of the usefulness of the systems increases the 

chances of adoption as alluded by several other studies [40], [30]. In some studies, com-

municating anticipated benefits was reported to increase user acceptance of the eHealth 

system [51], [5], [52]. Communication tightens the loose ends between the patients and the 

healthcare providers, but most importantly, makes the users aware of the system. User 

resistance and low adoption of eHealth has largely been attributed to the lack of aware-

ness of the potential benefits of these systems. In some studies, naïve optimism, as a result 

of lack of communication, has created pockets of resistance even before implementation 

[53].  

This study also revealed that the security of patient data is very crucial in accelerat-

ing adoption of eHealth. Securing patient data involves protecting confidential medical 

information and once security is compromised, it creates a sense of fear and resistance 

among users. Similar to this study, concerns over privacy and security being compro-

mised have been raised in several other studies [6], [44], [39], [38], [10], [54] as barriers of 

eHealth adoption. In a study conducted by Chang  [42], participants expressed concerns 

about the confidentiality and the security of patient data with smartphones, with specific 

concern on multimedia capabilities that were perceived as having the potential of abuse. 

When patients exude fear in the system, its use and adoption will be far from being at-

tained. The more robust and secure the system is, the less likelihood of attack, hence adop-

tion.  

The ease associated with using systems was a factor revealed in this study that was 

critical for successful adoption of eHealth among patients. There has been wide debate on 

whether ease of use can be ascribed to technology acceptance. But Kassim [55] study 

stresses that the ease of use is associated with increase in user satisfaction and trust in the 

system. In a study conducted in Ghana [56], ease of use and perceived usefulness had the 

strongest influence on eHealth adoption than any other factors. Likewise, other studies 

[57] have underscored the relative importance of ease of use in influencing eHealth adop-

tion.  

This study revealed that digital illiteracy is a barrier to eHealth adoption among pa-

tients. This can largely be attributed to lack of training and no user involvement at the 

time of design and implementation. Lacking digital skills to operate a system can be ag-

gravated by the little or no formal education. As reported in other studies [20], [24], [37], 

[40] the lack of ICT skills to operate digital technologies was a very big impediment to 

adoption. Whereas a study conducted in Finland indicated that digital literacy does not 

have a direct impact on adoption [58], research conducted in Uganda, found out that ex-

pectant mothers did not use digital health technologies in their routine antenatal care 

practices because they lacked technical skills to operate the internet, computers and 

smartphones [29]. Because of this problem, many users become technophobic – the fear to 

use technology. This study revealed a strong correlation between digital illiteracy and 

technophobia. This technology fear exhibited by users is partly due to little or no exposure 
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to technology or digital tools and the fear to be ridiculed [59], and as a result, many shun 

using eHealth systems as reported in other similar studies [19], [44]. If not dealt with at 

an early stage, it may result into one being cyberphobic [59] which is an abnormal fear 

detrimental to users.  

Lack of system’s acceptance among users was another barrier of eHealth adoption 

cited in this study. System’s acceptance among users could be caused by no user involve-

ment [33], when the system does not address the needs of the users [60], not communi-

cating the benefits of the system [40] and to a smaller extent, attitude towards technology 

[23]. Like this study, several other studies [13], [26], [24], [61] reported user acceptability 

of the systems to be a very big challenge to eHealth adoption. In a study conducted by 

[62], they recommended ensuring user acceptance to fully realize the potential of digital 

health technologies. In another study that was conducted in Iganga district hospital in-

volving nursing mothers, the NeMo system was successful because of acceptability 

among mothers [13]. When users do not have a sense of ownership of the system, ac-

ceptance will be hard which increases system rejection.  

The study further revealed that once the system does not address the needs of the 

users, then ehealth adoption cannot ensue. Usefulness is the knowledge the users have of 

the system and the benefits that accrue from its use. Many scholars [38], [28], [23], [30] 

[13], [60], [63] have equally reported on perceived usefulness in facilitating or impeding 

the successful adoption of systems in general. Once users do not perceive the system as 

useful, acceptability will be very low. However, some studies have recommended training 

users [6] and active user participation in the system evaluation process [54], [14] to en-

hance user’s knowledge of the system. Behind a successful eHealth systems is the ability 

to satisfy the needs of the users [57], [64].  

This study revealed that demographic factors such as education level, location and 

gender could influence eHealth adoption. Both models indicated that the gender of the 

patient can influence adoption, however the logistic regression model further revealed 

that male patients were 2.662 times more likely to use eHealth systems than the females. 

The findings in this study can be corroborated with [56], [18], who equally reported gen-

der to be a determinant of eHealth adoption, although, in their study, females were more 

likely to adopt than the males. However, other studies have equally reported the males 

enjoying higher levels of eHealth adoption than the females [65], [66], [18]. Conversely, 

the study revealed that a patient with a master’s degree or higher was 2.297 times more 

likely to use eHealth technologies than the rest of the participants. Education influences 

eHealth adoption and many scholars have equally underscored the importance of educa-

tion in accelerating eHealth technology acceptance and adoption [19], [41], [31], [67]. In a 

study conducted in Ghana, it was revealed that participants having a higher education 

used eHealth devices more often than their counterparts [56]. Education shapes attitude 

and perception, and it has been reported to improve self-efficacy [68], [69]. Lastly, this 

study revealed that location as a factor strongly influences eHealth adoption. Specifically, 

the odds were in favor of the participants residing in Kampala than the rest of the districts. 

Unlike Kampala, these locations have poor network coverage, intermittent internet con-

nectivity and poor telecommunication infrastructure, which, most times disrupts connec-

tivity [22], [10], [16]. There’s little literature to support location as a determinant of eHealth 

adoption, however, in some study, though not necessarily related to eHealth adoption, it 

was reported that location affected the adoption of commercial internet [70]. Similarly, a 

study by [71] found a correlation between technology adoption and geographical dis-

tance.  
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Limitations of the Study 

The limitations of this study that were both in breadth and accessibility of study sites. 

At a hospital level, there were many restrictions to access study participants due to the 

COVID-19 pandemic. Some facilities that had initially approved our study later backed 

out in a bid to curb the COVID-19 virus spread. At a country level, the two nation-wide 

lockdowns affected both public and private transport. Inter and intra-district movements 

were limited, at a certain point, the study had to be halted because it was no longer pos-

sible to get travel permits from the relevant government organs. At the participant level, 

patients were very jittery to interact with our research assistants because at that time, 

Uganda was at the peak of the second wave, hence many participants declined to partici-

pate. Another limitation of the study was that no data was collected on the level of expo-

sure and effectiveness of eHealth technologies as a selection criterion, which could have 

affected the perception of the participants. Rather, the objective of the study was to get 

empirical data on the barriers and facilitators, which will inform a more rigorous study. 

5. Conclusion 

This study showed that gender, education and location have a significant influence 

on eHealth adoption. The study also revealed that hospital, technological and individual 

characteristics had a positive influence on eHealth. Specifically, in order of score, it was 

revealed that training patients, communicating eHealth benefits to the users, user involve-

ment in the preliminary implementation phase were hospital factors that influenced 

eHealth adoption among patients. Subsequently, technological factors such as security of 

patient data and ease of use had an uphill influence on eHealth adoption. Lastly, the study 

revealed that individual factors such as lack of acceptance among users, technophobia, 

digital illiteracy and eHealth systems designs that do not meet the patient’s needs had a 

negative influence on eHealth adoption. Whereas the other factors under hospital, tech-

nological and individual barriers/facilitators showed influence of eHealth, their average 

score was relatively low. 

With respect to implications, the findings of this study should be used by Ministry 

of Health of the Republic of Uganda to enforce technology inclusion at every point of care 

in health facilities, and embark on advocacy and training programs to enhance digital 

skills of patients.  

Similarly, this study divulges key barriers and determinants of eHealth adoption 

among patients, which, when ardently addressed by the ministry or other partnering 

agencies, can change the face of eHealth adoption.  

The key success factor of any technology is having stakeholders work collabora-

tively; hence, players in the sector should embark on programs that create synergy be-

tween patients and the healthcare providers in order to accelerate eHealth adoption. 

 

Author Contributions: The authors’ contribution towards this study were as follows;  Conceptu-

alization, Hasifah K. Namatovu; methodology, both authors; data collection, both authors; valida-

tion, both authors; formal analysis, Hasifah K. Namatovu; investigation, both authors; resources, 

Hasifah K. Namatovu; data curation, both authors; writing—original draft preparation, Hasifah K. 

Namatovu; writing—review and editing, both authors; supervision, both authors; project admin-

istration, both authors; funding acquisition, Hasifah K. Namatovu. All authors have read and 

agreed to the published version of the manuscript.  

Funding: The Government of Uganda through the Makerere research and innovations fund funded 

this research. The grant number is MAK-RIF/IND-RD2/1205 and the same funded the APC.  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 August 2021                   doi:10.20944/preprints202108.0487.v1

https://doi.org/10.20944/preprints202108.0487.v1


 

 

Acknowledgments: Sincere gratitude goes out to the management of the different health facilities 

for the support extended during this trying time of the COVID-19 pandemic. Similarly, appreciation 

goes out to the research assistants and the participants whose involvement in this study was very 

pivotal. Lastly, I would like to extend sincere gratification to the Government of Uganda, through 

the Makerere University, Research and Innovations Fund for funding this research. 

Conflicts of Interest: The authors declare a no conflict of interest 

References 

[1] B. M. C. Silva, J. J. P. C. Rodrigues, I. de la Torre Díez, M. López-Coronado, and K. Saleem, “Mobile-health: A review of 

current state in 2015,” J. Biomed. Inform., vol. 56, pp. 265–272, 2015, doi: 10.1016/j.jbi.2015.06.003. 

[2] World Health Organization, “WHO guideline,” 2019. 

[3] F. Barbabella, M. G. Melchiorre, R. Papa, and G. Lamura, “How can eHealth improve care for people with multimorbidity in 

Europe? Health Systems and Policy Analysis,” p. 31, 2016. 

[4] D. Natrielli and M. Enokibara, “The use of telemedicine with patients in clinical practice: The view of medical psychology.,” 

Sao Paulo Med J, vol. 131, no. 1, pp. 62–63, 2013. 

[5] M. P. Gagnon et al., “Systematic review of factors influencing the adoption of information and communication technologies 

by healthcare professionals,” J. Med. Syst., vol. 36, no. 1, pp. 241–277, 2012, doi: 10.1007/s10916-010-9473-4. 

[6] Uganda Ministry of Health, “Uganda National eHealth Policy:Ministry of Health,” p. 35, 2016. 

[7] United Nations Development Program, “Sustainable Development Goals,” 2020. 

[8] B. Hoefman and B. Apunyu, “Using SMS for HIV/AIDS education and to expand the use of HIV testing and counselling 

services at the AIDS Information Centre (AIC) Uganda,” 2009, [Online]. Available: http://kau.diva-

portal.org/smash/get/diva2:357565/FULLTEXT01#page=43. 

[9] Alliance medicines transparency, Essential medicines and health products information portal World Health Organization resource. 

Client satisfaction with services in Uganda’s Public Health Facilities: 2014. 

[10] R. V. Angues et al., “A real-time medical cartography of epidemic disease ( Nodding syndrome ) using village- based lay 

mHealth reporters,” pp. 1–20, 2018. 

[11] Management Science for Health, “Systems for Improved Access to Pharmaceuticals and Services (SIAPS) Program. 

RxSolution Technical Brief. Arlington:,” 2014. http://siapsprogram.org/wp-content/%0Auploads/2016/03/TechBrief-Tools-

RxSolution.pdf. 

[12] USAID, Systems for Improved Access to Pharmaceuticals and Services Program (Global). 2017. 

[13] S. B. Martin, A. Wallingford, S. Xu, N. Ng, and S. Acharya, “Feasibility of a Mobile Health Tool for Mothers to Identify 

Neonatal Illness in Rural Uganda : Acceptability Study Corresponding Author :,” vol. 8, no. 2, 2020, doi: 10.2196/16426. 

[14] H. K. Namatovu, “Enhancing antenatal care decisions among expectant mothers in Uganda Namatovu , Hasifah Kasujja 

Publisher ’ s PDF , also known as Version of record Publication date :,” University of Groningen, Groningen, 2018. 

[15] V. A. Zanden, “WinSenga. Mobile Smartphone-based Electronic Foetal Heart Rate Monitor,” 2014. 

https://winsenga.wordpress.com. 

[16] A. J. Meyer et al., “Implementing mhealth interventions in a resource-constrained setting: Case study from Uganda,” JMIR 

mHealth uHealth, vol. 8, no. 7, pp. 1–10, 2020, doi: 10.2196/19552. 

[17] H. C. A. . Hendrixk, S. Pippel, R. Wetering, and R. . Batenburg, “Expectations and attitudes in eHealth . A survey among 

clients of Dutch private healthcare organizations Abstract and keywords Abstract,” Int. J. Healthc. Manag., vol. 6, no. 4, pp. 

263–268, 2013. 

[18] R. Hoque, “An empirical study of mHealth adoption in a developing country : the moderating effect of gender concern,” 

BMC Med. Inform. Decis. Mak., pp. 1–10, 2016, doi: 10.1186/s12911-016-0289-0. 

[19] S. Kakaire, F & Mwagale, “Mobile Health Projects in Uganda - Narrative Report This report was completed for the inSCALE 

project by Sauda October 2010,” no. October, 2010. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 August 2021                   doi:10.20944/preprints202108.0487.v1

https://doi.org/10.20944/preprints202108.0487.v1


 

 

[20] M. Chaaya, O. M. R. Campbell, F. El Kak, D. Shaar, H. Harb, and A. Kaddour, “Postpartum depression: Prevalence and 

determinants in Lebanon,” Arch. Womens. Ment. Health, vol. 5, no. 2, pp. 65–72, Oct. 2002, doi: 10.1007/s00737-002-0140-8. 

[21] S. O. Wandera et al., “Facilitators, best practices and barriers to integrating family planning data in Uganda’s health 

management information system,” BMC Health Serv. Res., vol. 19, no. 1, pp. 1–13, 2019, doi: 10.1186/s12913-019-4151-9. 

[22] W. M. Isabalija, R S, Mayoka, G. K, Rwashana, A S, Victor, “Factors Affecting Adoption , Implementation and Sustainability 

of Telemedicine Information Systems in,” pp. 299–316, 2011. 

[23] M. Hussein, M. Kareyo, and J. W. Frank, “Factors Influencing the Adoption of Electronic Health Record Systems in 

developing countries : A case of Uganda,” pp. 1–12, 2019. 

[24] G. T. Olok, W. O. Yagos, and E. Ovuga, “Knowledge and attitudes of doctors towards e-health use in healthcare delivery in 

government and private hospitals in Northern Uganda: A cross-sectional study,” BMC Med. Inform. Decis. Mak., vol. 15, no. 

1, pp. 1–10, 2015, doi: 10.1186/s12911-015-0209-8. 

[25] A. Larocca, R. Moro Visconti, and M. Marconi, “Malaria diagnosis and mapping with m-Health and geographic information 

systems (GIS): evidence from Uganda,” Malar. J., vol. 15, no. 1, pp. 1–12, 2016, doi: 10.1186/s12936-016-1546-5. 

[26] J. M. Ggita et al., “related text messages and voice calls in Uganda,” vol. 22, no. 5, pp. 530–536, 2019, doi: 

10.5588/ijtld.17.0521.Patterns. 

[27] W. O. Yagos, G. T. Olok, and E. Ovuga, “Use of information and communication technology and retention of health workers 

in rural post-war conflict Northern Uganda : findings from a qualitative study,” BMC Med. Inform. Decis. Mak., pp. 1–8, 2017, 

doi: 10.1186/s12911-016-0403-3. 

[28] V. M. Kiberu, R. E. Scott, and M. Mars, “Assessing core , e-learning , clinical and technology readiness to integrate 

telemedicine at public health facilities in Uganda : a health facility – based survey,” vol. 6, pp. 1–11, 2019. 

[29] H. K. Namatovu and T. J. Oyana, “ICT Uptake as a Determinant of Antenatal Care Utilization in Uganda,” Int. J. ICT Res. 

Africa Middle East, vol. 10, no. 1, pp. 11–32, 2021, doi: 10.4018/ijictrame.2021010102. 

[30] F. Huang, S. Blaschke, and H. Lucas, “Beyond pilotitis: Taking digital health interventions to the national level in China and 

Uganda,” Global. Health, vol. 13, no. 1, pp. 1–11, 2017, doi: 10.1186/s12992-017-0275-z. 

[31] K. Destigter, “A Successful Obstetric Care Model in Uganda,” pp. 41–44, 2012. 

[32] K. Cargo, M. Merry. P & Viljoen, “Mobile for Development.” 2015. 

[33] A. Baryashaba, A. Musimenta, S. Mugisha, and L. Binamungu, “Metadata of the chapter that will be visualized in Online,” 

in Information and Communication Technologies for Development. Strengthening Southern-Driven Cooperation as a Catalyst for ICT4D, 

2009. 

[34] UBOS Statistical Abstract, “Uganda bureau of statistics 2017 statistical abstract,” Uganda Bur. Stat., pp. 1–341, 2019. 

[35] Uganda Bureau of Statistics, “National Population and Housing Census 2014,” 2014. 

[36] Ministry of Health, “National Health Facility Master List 2018,” no. November, pp. 1–164, 2018, [Online]. Available: 

http://library.health.go.ug/sites/default/files/resources/National Health Facility Master List 2018_0.pdf. 

[37] V. M. Kiberu, M. Mars, and R. E. Scott, “Development of an evidence-based e-health readiness assessment framework for 

Uganda,” 2019, doi: 10.1177/1833358319839253. 

[38] V. M. Kiberu, R. E. Scott, and M. Mars, “Assessment of health provider readiness for telemedicine services in Uganda,” Heal. 

Inf. Manag. J., vol. 48, no. 1, pp. 33–41, 2019, doi: 10.1177/1833358317749369. 

[39] V. M. Kiberu, M. Mars, and R. E. Scott, “Barriers and opportunities to implementation of sustainable e-Health programmes 

in Uganda: A literature review,” African J. Prim. Heal. Care Fam. Med., vol. 9, no. 1, 2017, doi: 10.4102/phcfm.v9i1.1277. 

[40] J. K. Kabukye, N. de Keizer, and R. Cornet, “Assessment of organizational readiness to implement an electronic health record 

system in a low-resource settings cancer hospital: A cross-sectional survey,” PLoS One, vol. 15, no. 6, pp. 1–17, 2020, doi: 

10.1371/journal.pone.0234711. 

[41] R. Mangwi Ayiasi, L. M. Atuyambe, J. Kiguli, C. G. Orach, P. Kolsteren, and B. Criel, “Use of mobile phone consultations 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 August 2021                   doi:10.20944/preprints202108.0487.v1

https://doi.org/10.20944/preprints202108.0487.v1


 

 

during home visits by Community Health Workers for maternal and newborn care: Community experiences from Masindi 

and Kiryandongo districts, Uganda Global health.,” BMC Public Health, vol. 15, no. 1, pp. 1–13, 2015, doi: 10.1186/s12889-015-

1939-3. 

[42] W. Chang, L, “Perceptions and acceptability of mHealth interventions,” vol. 25, no. 7, pp. 874–880, 2014, doi: 

10.1080/09540121.2013.774315.Perceptions. 

[43] A. M. Adam, “Sample Size Determination in Survey Research,” J. Sci. Res. Reports, vol. 26, no. 5, pp. 90–97, 2020, doi: 

10.9734/jsrr/2020/v26i530263. 

[44] H. Muhaise, J. W. F. Muwanga-zake, and M. Kareeyo, “Assessment Model for Electronic Health Management Information 

Systems Success in a Developing Country Context : A Case of the Greater Bushenyi Districts in Uganda,” Am. Sci. Res. J. Eng. 

Technol. Sci., vol. 61, no. 1, pp. 167–185, 2019. 

[45] A. W. Kushniruk, K. Myers, E. M. Borycki, and J. Kannry, “Exploring the relationship between training and usability: A 

study of the impact of usability testing on improving training and system deployment,” Stud. Health Technol. Inform., vol. 143, 

pp. 277–283, 2009, doi: 10.3233/978-1-58603-979-0-277. 

[46] Z. He, “ScholarWorks @ UMass Amherst Design , Implementation , and Evaluation of a User Training Program for 

Integrating Health Information Technology into Clinical Processes,” no. November, 2016. 

[47] J. I. Tech, S. Eng, S. Ajami, and Z. Mohammadi-bertiani, “Information Technology & Software Engineering Training and its 

Impact on Hospital Information System ( HIS ) Success,” vol. 2, no. 5, 2012, doi: 10.4172/2165-7866.1000112. 

[48] J. Ross, “Its not a training Issue. Practical Usability. Moving Towards a more Usable World,” 2010. 

https://www.uxmatters.com/mt/archives/2010/12/its-not-a-training-issue.php (accessed Jun. 29, 2021). 

[49] J. Ross, F. Stevenson, R. Lau, and E. Murray, Factors that influence the implementation of e-health : a systematic review of systematic 

reviews ( an update ). Implementation Science, 2016. 

[50] V. Patel et al., “The Lancet Commission on global mental health and sustainable development,” The Lancet, vol. 392, no. 10157. 

Lancet Publishing Group, pp. 1553–1598, Oct. 2018, doi: 10.1016/S0140-6736(18)31612-X. 

[51] N. Archer, U. Fevrier-Thomas, C. Lokker, K. A. McKibbon, and S. E. Straus, “Personal health records: A scoping review,” J. 

Am. Med. Informatics Assoc., vol. 18, no. 4, pp. 515–522, 2011, doi: 10.1136/amiajnl-2011-000105. 

[52] C. A. Mcginn et al., “Comparison of user groups ’ perspectives of barriers and facilitators to implementing electronic health 

records : a systematic review,” 2011. 

[53] N. M. Mapesa, “Health Information Technology Implementation Strategies in Zimbabwe,” 2016. 

[54] K. Okunade et al., “Understanding data and information needs for palliative cancer care to inform digital health intervention 

development in Nigeria, Uganda and Zimbabwe: Protocol for a multicountry qualitative study,” BMJ Open, vol. 9, no. 10, pp. 

1–9, 2019, doi: 10.1136/bmjopen-2019-032166. 

[55] E. S. Kassim, S. Fatiany, A. Kader, and H. Hairuddin, “Information system acceptance and user satisfaction  : The mediating 

role of trust,” vol. 57, pp. 412–418, 2012, doi: 10.1016/j.sbspro.2012.09.1205. 

[56] A. Kesse-Tachi, A. E. Asmah, and E. Agbozo, “Factors influencing adoption of eHealth technologies in Ghana,” Digit. Heal., 

vol. 5, pp. 1–13, 2019, doi: 10.1177/2055207619871425. 

[57] D. Riana, A. N. Hidayanto, and S. Hadianti, “Integrative Factors of E-Health Laboratory Adoption : A Case of Indonesia,” 

pp. 1–27, 2021. 

[58] S. Nikou, “An assessment of the interplay between literacy and digital Technology in Higher Education,” 2021. 

[59] A. Naher, “Fear of Computers among People and How to Overcome it,” 2020. https://www.linkedin.com/pulse/fear-

computers-among-people-how-overcome-assrafun-naher/. 

[60] U. Bureau of Statistics and I. International, “Demographic Health Survey,” Uganda Bur. Stat. Kampala, Uganda, p. 461, 2011, 

[Online]. Available: https://dhsprogram.com/pubs/pdf/FR264/FR264.pdf. 

[61] S. Roberts, N. Birgisson, and D. J. Chang, “A pilot study on mobile phones as a means to access maternal health education in 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 August 2021                   doi:10.20944/preprints202108.0487.v1

https://doi.org/10.20944/preprints202108.0487.v1


 

 

eastern rural Uganda,” vol. 21, no. 1, pp. 14–17, 2015, doi: 10.1177/1357633X14545433. 

[62] N. Konduri, F. Aboagye-nyame, D. Mabirizi, K. Hoppenworth, M. G. Kibria, and S. Doumbia, “DIGITAL Digital health 

technologies to support access to medicines and pharmaceutical services in the achievement of sustainable development 

goals,” vol. 4, pp. 1–26, 2018, doi: 10.1177/2055207618771407. 

[63] E. Pfeiffer, “How maternal depression and behaviours impact child health and development.” 

[64] A. K. Dahleez, I. Bader, and M. Aboramadan, “E-health system characteristics , medical performance and healthcare quality 

at UNRWA- Palestine health centers,” 2020, doi: 10.1108/JEIM-01-2019-0023. 

[65] Z. Xiaofei, G. Xitong, L. Kee-hung, G. Feng, and L. Chenlei, “Understanding Gender Differences in m-Health Adoption: A 

Modified Theory of Reasoned Action Model,” vol. 20, no. 1, pp. 39–46, 2014, doi: 10.1089/tmj.2013.0092. 

[66] I. Khan, G. Xitong, Z. Ahmad, and F. Shahzad, “Investigating Factors Impelling the Adoption of e-Health : A Perspective of 

African Expats in China,” 2019, doi: 10.1177/2158244019865803. 

[67] K. Huang et al., “Use of Technology to Promote Child Behavioral Health in the Context of Pediatric Care : A Scoping Review 

and Applications to Low- and Middle-Income Countries,” vol. 10, no. November, 2019, doi: 10.3389/fpsyt.2019.00806. 

[68] S. B. Viola, S. L. Coleman, S. Glennon, and M. E. Pastorek, “Use of parent education to improve self-efficacy in parents of 

students with emotional and behavioral disorders,” Eval. Program Plann., vol. 82, p. 101830, 2020, doi: 

https://doi.org/10.1016/j.evalprogplan.2020.101830. 

[69] H. Margolis and P. P. Mccabe, “Self-Efficacy A Key to Improving the Motivation of Struggling Learners,” vol. 77, no. 6, pp. 

241–249, 2004. 

[70] C. Forman, A. Goldfarb, and S. Greenstein, “How did location affect adoption of the commercial Internet? Global village vs. 

urban leadership,” J. Urban Econ., vol. 58, no. 3, pp. 389–420, 2005. 

[71] B. Melesse, “Journal of Agricultural Science and A Review on Factors Affecting Adoption of Agricultural New Technologies 

in Ethiopia,” vol. 9, no. 3, 2018. 

 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 August 2021                   doi:10.20944/preprints202108.0487.v1

https://doi.org/10.20944/preprints202108.0487.v1

