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Abstract 

Globally, digital health has been seen as a viable strategy and enormous potential to provide 

effective service delivery, safe cost-effective, and scalable interventions to improve health and 

healthcare. Uganda has been adopting modern health technologies like Telemedicine, Electronic 

Medical Records Systems, and Medical Informatics etc. in order to improve health services 

delivery. However, implementation of such technologies has not been easy due to context 

differences like inadequate funding, computer illiteracy and lack of healthcare infrastructure. The 

analysis of literature unveils significant progress on the implementation of digital health services 

in various developing countries; however, the analysis paints a picture of little research in Uganda 

when it comes to the implementation of digital health services. This thesis discovers major 

challenges faced during the implementation process of digital health services and proposes 

appropriate solutions. The thesis adopted a quantitative methodology. Data was collected from two 

health facilities St Catherine’s hospital and Jinja Regional Referral hospital; one is private and the 

second is public respectively. The findings of this study are of paramount effect to effective use of 

Information and Communication Technology for better health outcomes of the Ugandan 

population and easy decision-making. 

Key words: Digital health, Services, challenges, Health facilities, Implementation, e-Health, 

Uganda 
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Chapter 1: Introduction 

1.1 Background 

Globally, digital health is considered a viable strategy and enormous potential to offer effective, 

safe, cost-effective, and accessible interventions that aim to improve health and healthcare (Meskó, 

Drobni, Bényei, Gergely, & Győrffy, 2017). This phenomenon has emerged as a key dimension 

of contemporary healthcare policy and delivery in many countries (Lupton, 2013). Applying ICT 

in the health sector has got so many benefits like an improvement on the quality of services, 

improving patients’ management, expanding access to diagnostic services, engaging patients in 

their own health and increased coordination between providers (Jakab, 2016). Within the modern 

period, advanced innovations like digital technologies have become progressively widespread over 

all social institutions. The rise of mobile computerized gadgets such as smartphones, tablet 

computers, and wearable gadgets, social media stages, the collection of gigantic computerized 

datasets, and the observation of people’s developments in open space utilizing advanced 

technologies has led to advancement within health care (Lupton, 2014). Digital health 

interventions (DHI) can be of paramount effect as they can be used in the promotion of healthy 

behaviors (for instance smoking cessation, physical activity, healthy eating, alcohol consumption, 

or safer sex), improve outcomes in people with conditions that are long terms such as diabetes, 

cardiovascular disease, and mental health conditions and provide effective treatments with remote 

access, for example, computerized cognitive behavioral therapy for somatic problems and mental 

health (Murray et al., 2016). 

Uganda has been adopting modern health technologies like Telemedicine, Electronic Medical 

Records Systems, and Medical Informatics, etc. to improve health service delivery (Kiberu, Mars, 

& Scott, 2017). However, implementation of such technologies has not been easy due to context 

differences like inadequate funding, computer illiteracy, and lack of healthcare infrastructure. In 

developed countries like United States, Australia, and the United Kingdom, they have growing 

health care support and funding from their governments (Fisk, Livingstone, & Pit, 2020). There is 

strong motivation and support to undertake goals related to the comprehensive development of 

effective health Information and Communication Technology (ICT) systems (Sanjay, 2008). This 

is contrary to developing countries where the delivery and management of health care services 
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alone come with many challenges like inadequate funding, computer illiteracy and weak healthcare 

infrastructure. 

 The health care industry is one of the fastest-growing industries evidenced by salaries higher than 

other industries (Sanjay, 2008). This affects developing countries by creating health global 

imbalances as many of the health workforce migrate from developing countries to developed 

countries for greener pastures. This workforce migration has caused the inadequacy of a workforce 

that is qualified and the absence of medical expertise in developing countries (Sanjay, 2008). Other 

challenges include policy challenges, translating research into practice, lack of investment in 

digital health, and meeting regulatory requirements (Vayena et al., 2018; Lau et al., 2017). 

 At the East African level, the Digital Regional East African Community Health Initiative (i.e. 

Digital REACH) was initiated and owned by the East African Community (EAC) with the aim of 

interconnecting health systems for a healthy and prosperous East Africa. The Digital REACH will 

be in a position to implement interoperable ICT across all dimensions of the health sector in East 

Africa, to create and support the enabling environment for designing and implementation of digital 

health, and to ensure its sustainability across East Africa Region (Liberat, 2018). 

Digital health implementation does not necessarily need the construction of more health centers 

but rather the adoption of ICT that enables strategies for quick delivery of health care services in 

Uganda. However, there has been little research conducted related to the implementation of digital 

health services in Uganda.  

In Uganda, the health care system is governed and supported by the Ministry of Health (MoH) in 

partnership with the Ministry of Local Government (MoLG). These two are also supported by the 

Private and non-government organizations (NGOs) predominantly religious groups. In this case, 

the Ministry of Health’s responsibility is to plan and develop health policies that enable the 

provision of health care in all government hospitals while the Ministry of Local Government is 

responsible for the health care delivery at the district level and below. The organisation of the 

health system presently is under four levels of healthcare: primary, secondary, tertiary, and 

quaternary. The primary level care consists of health centres and other lower units; the secondary 

level consists of hospitals from the district and rural areas; the tertiary level includes all General 

Referral Hospitals that are based at regional cities; and quaternary includes the two national referral 
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hospitals of Mulago and Butabika that partake the highest level of care (Madinah, 2016). As far as 

planning for the more systematic application of digital health to the health sector in Uganda is 

concerned, it is paramount to note the organization of the healthcare system that is within the 

mainland. Uganda has 112 districts that are spread across four administrative regions of Northern, 

Eastern, Central, and Western. The districts are further subdivided into 181 counties and 22 

municipalities and 174 town councils which are further subdivided into 1,382 sub-counties, 7,138 

parishes, and 66,036 villages (Census Report 2014). Parallel with the organization are traditional 

Kingdoms that appreciate a few degrees of primarily cultural independence. The districts are semi-

autonomous in health arranging and implementation, which is an imperative point to take into 

consideration when planning the deployment of e-Health all through the country. 

According to (Omaswa, 2013), the Ugandan Government prioritized improving the health status 

of Ugandans. Though the health status has improved, there remain some disparities across the 

country which calls for new strategies like e-health. E-health involves the use of ICT for health 

which includes the Internet, computers, phones, Television and other digital technologies (Lupton, 

2014). The benefits of applying ICT in Uganda’s health include; access to quality health care, 

human resource capacity building, information management, and enhanced communication 

between providers and clients especially those separated by distance (Omaswa, 2013). It is always 

a priority and development goal to improve Nationals’ health in any given country. With this 

effect, Uganda has tried numerous health reforms and policies like the decentralization of health 

services. However, despite all these reforms, the health services delivery and position have stayed 

low (Madinah, 2016). In Uganda National e-Health Policy (2016), the use of ICT has been 

recognized in the National Development Plan II 2015/16 - 2019/20 as an enhancer to the 

improvement of the service delivery to its citizens across its sectors. The Ministry of Health has 

also acknowledged the use of e-Health in the Health Sector Development Plan 2015/16 - 2019/20 

as significant assistance for supporting the health system to achieve good health to the populace 

(Tumwesigye, 2015). 
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1.2 Problem Statement 

Developing countries have adopted modern health technologies like Telemedicine, Electronic 

Medical Records, and Medical Informatics etc from developed countries in order to improve on 

health services delivery. The World Health Organization (WHO) Resolution on Digital Health that 

passed in May 2018 supported countries to support the rapid acceptance of technology to have 

health systems strengthen and enable the achievement of universal health coverage (UHC). 

Uganda being a developing country, it has been in the position to adopt these technologies. 

However, most countries currently do not have the enablers in place to maximize the benefits of 

digital health to improve health outcomes and health systems and therefore implementation of such 

technologies has not been easy to due to context differences like inadequate funding, computer 

illiteracy and weak healthcare infrastructure (Patrick, 2016). In the area of health, analysis of 

literature reveals studies on implementation of digital health services in various developing 

countries 

According to (Kiberu, 2017), some limitations that hamper digital health were cited out like social-

cultural factors, lack of policies and regulation and inadequate funding. (Hindemark, 2013) says 

that there is lack of primary health care in Uganda mostly in rural areas because of challenges 

hindering digital health implementation. (Hindemark, 2013) pointed out some challenges like of 

shortage of human resources, lack of medicine, poor infrastructure and technology processes. 

However, this is not comprehensive enough as there are some other issues that need to be 

addressed. It’s against this background, that there is a need to analyse these other issues and how 

they can be strategically minimized. However, this research specifically focuses on challenges 

faced in implementing digital health in health facilities in Uganda which is different from the 

previous studies. While these studies (Madinah, 2016;  Sanjay, 2008; Maxwell, 2005) have been 

done, there is still scanty information when it comes to challenges faced in implementing digital 

health in health facilities in Uganda Guided by the social-technical theory. The findings of this 

study are of paramount effect to effective use of ICT for better health outcomes, for example; 

improved access to health care services more so in hard-to-reach areas, increased access to health 

information for health workers. These will lead to improved productivity, improved efficiency and 

reduced costs, and easy decision making. 
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1.3 Study objectives 

1.3.1 General Objective 

This thesis aims to identify perceived levels of challenges in the implementation of Digital Health 

at St Catherine’s Hospital and Jinja Regional Referral Hospital and propose appropriate solutions. 

1.3.1.1 Specific objectives 

• To identify the most significant perceived challenges in the implementation of Digital 

Health at St Catherine’s Hospital. 

• To identify the most significant perceived challenges in the implementation of Digital 

Health at Jinja Regional Referral Hospital. 

• To suggest the appropriate solutions to perceived challenges in the implementation of 

digital health at St Catherine’s Hospital and Jinja Regional Referral Hospital. 

1.3.2 Research Questions to be addressed 

• What are the most significant perceived challenges in the implementation of Digital Health 

at St Catherine’s Hospital?  

• What are the most significant perceived challenges in the implementation of Digital Health 

at Jinja Regional Referral Hospital?  

• What are the appropriate solutions to challenges faced in the implementation of digital 

health at St Catherine’s Hospital and Jinja Regional Referral Hospital? 

1.4 Hypotheses 

Digital health challenges hinder digital health implementation in health facilities. With respect to 

this thesis, the hypotheses will be tested to prove if there is sufficient statistical evidence 

showing that; 

Null hypothesis Ho1: Neither of the following factors: Technology, Processes, People, Structure, 

People- Technology, and Technology-Processes significantly challenge the implementation of 

digital health at St Catherine’s Hospital 

Null hypothesis Ho2: Neither of the following factors: Technology, Processes, People, Structure, 

People- Technology, and Technology-Processes significantly challenge implementation of digital 

health at Jinja Regional Referral Hospital 
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1.5 Study Scope 

This research will be framed with in the discipline of health informatics. It will focus on digital 

health context with in Uganda specifically from one private health facility (St Catherine’s 

Hospital) and one public health facility (Jinja Regional Referral Hospital) all located in Uganda. 

The choice of these two hospitals is because they are in different regions, one in Central Uganda 

and the second one in the Eastern Uganda respectively. This thesis will discover major challenges 

faced during the implementation process of digital health services and propose solutions. 

 

1.6 Significance of the Study 

This research has identified the strategies which will help the implementers of digital health 

services in Uganda. The strategies will clearly identify the major challenges faced in the 

implementation of digital health services. Therefore, findings of this study are of paramount effect 

to effective use of ICT for better health outcomes, for example; improved access to health care 

services more so in hard-to-reach areas, increased access to health information for health workers 

that will lead to improved productivity, improved efficiency and reduced costs and easy decision 

making. Secondly, this study is significant since it is believed that findings and recommendations 

might assist the policy makers and Ministry of health in planning and making appropriate 

decisions. Although several types of research in the digital health sector have been undertaken by 

many scholars, in order to address the overall goals of national digital health implementation as 

well as international development commitment, it is necessary to carry out research challenges 

hindering digital health implementation which warranted this study.  

Lastly, the study will add value to academic data. The Ministry of health and her departments will 

benefit from the findings of this study in order to come up with policy recommendations to enhance 

the attainment of national policy and planning frameworks like vision 2040, the national 

development plan (NDP) as well as sustainable development goals (SDGs) where ICT foe health 

is seen as an enabler to spur economic development and wellness globally.  Finally, the research 

would reveal areas that need further research. 

This research thesis will recommend Digital Health implementation Strategies that will give 

assistance to medical facilities that will be in need to implement the use of digital health services. 

This will lead to effective use ICT for better health outcomes of the Ugandan population and easy 

decision making. It will also enable approaches to quick delivery of health care services in Uganda. 
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CHAPTER TWO 

Digital Health Implementation Challenges and Theoretical Framework 

2.0 Introduction  

The literature search strategies for this research include a comprehensive search in several 

databases that include SAGE Journals Online, PsycINFO, EBSCO host research databases, ERIC, 

Taylor and Francis and Academic Search Complete. More so, the researcher also conducted 

searches through Google Scholar to arrive at the literature related to this study. This chapter 

reviews literature from different authors following the objectives of the study. It outlines the 

various schools of thoughts on digital health implementation and identifies the various studies put 

across by various scholars in relation to optimization of digital health implementation and 

theoretical framework. 

2.1 Digital Health Definition and Implementation  

According to the World Health Organization (WHO), digital health is the use of digital, mobile 

and wireless technologies to support the achievement of health objectives. Digital health describes 

the general use of ICT for health and is inclusive of both mHealth and eHealth. E-health refers to 

the use of information communication technology in health. WHO defined e-Health as “the cost-

effective and secure use of ICT in support of health and health-related fields, including health care 

research services, health surveillance, health literature, and health education (Aceng, Uganda 

National eHealth Strategy 2017 - 2021, 2017). Digital health interventions comprise of various 

technologies such as mobile applications, interactive voice response, short messaging service 

(SMS), health management information systems, drones, mobile diagnostic devices, and big data 

analytics among others (UNICEF health section, 2018). (Best, 2019), defines Digital health as the 

use of technology to help improve an individual’s health and wellness. It is the application of 

digital transformation through cultural change to the health sector.  

Implementation on the other hand involves the movement of an idea from a concept into a reality. 

Implementation deals with the set of activities that are designed to put a program into practice 

(Fixsen, 2005), (Barbara, 2014). According to (Aceng, Uganda National eHealth Policy, 2016), 

there are four key areas that should be put into consideration to achieve digital health services. 

These include; e-health governance, e-health foundation, change and adoption and e-health 

solutions (Barbara, 2014) Says that the Implementation process has got the following stages; 
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- Exploration; deals with identifying the need for change, deciding on set of practices to meet 

the need, and making a decision on whether to carry on with the implementation process. 

- Installation; the goal of this stage is to form a system capacity to give support to the new 

practices. This stage requires implementation drivers and plan to ensure success by 

addressing expansion and sustainability. 

- Initial implementation stage puts the new practices in place. This is conducted by the site 

level implementation teams by guiding the implementation process, review data, and make 

decisions. 

- Full implementation stage; the stage ensures that practices are used with high commitment 

and aims at achieving expected outcomes.  

- Expansion is the last stage according to (Barbara, 2014) where by the State Leadership 

Team plans and provides an expanded infrastructure like increasing number of trainers, 

funding and appropriate policy. 

 

2.3 Digital Health Implementation Overview 

2.3.1 Digital Health in developed countries  

With the high-rate growth of mobile technology, lots of digital health developments have been 

conducted in developed countries to improve citizens’ health and welfare (Kostkova, 2015). This 

is because of the unprecedented opportunity to convert health segment and enable citizens in taking 

charge of their own well-being. For example, just like United States of America, other developed 

countries like Germany and Australia have embraced new Digital Healthcare Act (Digitale–

Versorgung–Gesetz or DVG) which entitles all individuals covered by statutory health insurance 

(Gerke, Stern, & Minssen, 2020). Be that as it may, the successful advancement, integration and 

usage of modern innovation like digital health in the developed countries require radical move 

from conventional and single disciplinary scholastic and clinical approaches. In order to genuinely 

embrace these opportunities and change health care and progress well-being, we require a new 

approach to science and health research. Only when explored together, pointed at fathoming 

genuine world issues, health and technology in the developed countries have been in position to 

form the results with noteworthy effect on the delivery of clinical and social care and make strides 

with the prosperity of people and populaces (Borja, 2013). 
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The review of e-health standards revealed various challenges that hinder the implementation of 

Health Information systems interoperability. This is according to (Adrew, 2018). There is active 

participation in developed countries with a percentage of 76. Therefore, there is a need to 

contextualize these standards in developing countries to meet the interoperability needs and 

effective service delivery to the patients. (Cohen, 2015) argue that the design and the 

implementation of digital health system in developing countries is undertaken with benefit 

expectations like improved patient tracing, improved quality and continuity of care, improved 

administration and monitoring of treatment programs, improved performance of health workers 

and reduced costs.  As part of the network facilities, there have been clear indicators in developed 

countries that Digital systems play an important role when it comes to referring patients to 

specialist medical facilities (Iyawa, Herselman, & Botha, 2017). 

 

2.3.2 Digital Health in Developing countries 

There's developing evidence in developing countries that Digital technologies, when cantered on 

delivery of care, preparing, performance of the staff, and monitoring, have the potential to progress 

health work-force capacity, certainty, and inspiration among the healthy workers (Long, Pariyo, 

& Kallander, 2018). Investigations around digital activities and their affect is advancing quickly 

and the tracking of progress and victory is expanding in middle income countries. In specific, to 

form it out of pilot stage, these activities require a number of key components from the very 

beginning to guarantee the possibility of scale. The digital alliance has distinguished five key 

components that have expanded the probability of pilot venture being mainstreamed into health 

frameworks and these include; improved proof, technology integration and interoperability, 

maintainable financing for digital health, worldwide and national policies that bolster the 

utilization of digital health and health community that can plan and deploy versatile technologies 

for health (Patricia, 2010). These key componet would enhance superb improvement and 

advancements in the health care systems as they can reach as far as the rural areas(Ouma & 

Herselman, 2008).  From a patient’s perspective, digital health continues to ease service delivery 

in some developing countries that taken steps to initiate the use of digital health (Hoque, Bao, & 

Sorwar, 2017) 
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To cope with the above, the developing countries need to adopt Information services and 

applications which deal with patients’ data capture for ease of use was that ranked number one 

priority followed by Information and technology standards which defines the interoperability 

standards of information systems at various levels(Khalifehsoltani & Gerami, 2010). (Villa, 2018) 

Made recommendations that can help to run successful digital health projects. It cited out these 

recommendations and to be followed in steps; Develop e-health action lines, determine high level 

resource requirement, apply funding constraints to refine plan, and Define implementations 

phases. 

Front line health workers in developing countries can benefit significantly from digital health 

technologies, particularly in maternal and new born health (MNH) as they increase autonomy and 

improve motivation by facilitating and streamlining workloads and automating tedious duties 

(Hoque, Bao, & Sorwar, 2017). Despite its demonstrated potential, digital health tools and 

applications often struggle in practice (Khalifehsoltani & Gerami, 2010). The digital health 

landscape is comprised of large number of pilot projects that are successful in one location, but do 

not make it to scale. This has led to wide spread of sceptics of pilot projects and small-scale digital 

health innervations in many parts of the world particularly in low-income countries. (Borja, 2013). 

There is shortage of professional patients’ noncompliance and fraud in public health care in rural 

areas. This can be alleviated by adoption of ICT in health facilities. Digital health education and 

awareness are the key factors to enhance digital health. E-health systems motivate and improve 

patients’ engagement in their health care and if these heath systems are well designed with local 

context, it adds value to the patients and treatment. (Adebayo, 2019). 

(Healy, 2008), says that digital health systems and services implementation in most countries most 

especially in developing countries is the biggest challenge as shared by United Nations Agencies. 

Therefore, there is clear need for guidance on the approach of which will help in the successful 

implementation of e-health systems. It is also important to know the main players in the field of 

health as international bodies dealing with health, Government authorities, media, donors, 

consumers, academic and research institutions and local health professionals. And there must be 

coordination between these players. 
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Digital health is very important in the way that it provides patients’ core and complete health data. 

This reduces duplicate tests, saves time and leads to better patients care decisions. Despite all these 

promising benefits of digital health, there remain serious challenges and implementation problems 

such as policy challenges, translating research into practice, lack of investment in digital health 

and meeting regulatory requirements (Vayena, Haeusermann, Adjekum, & Blasimme, 2018; Lau 

et al., 2017).. There is also need for strong coordination between all involved stakeholders with 

strong leadership from government in order to have a successful digital health implementation 

(Stroetmann, 2018). Therefore, this paints a picture of little research in Uganda when it comes to 

implementation of such services hence the need for this study with regard to digital health 

challenges. 

In order to increase the competence of health care delivery, there is need for effective integration 

of different programs like mental health, HIV, malaria, child health and reproductive health in 

health facilities in both developing and developed countries. However, it is difficult to achieve this 

effective integration because it requires suitable staff training, political obligation and time for 

joint preparation (Rachel, 2011). Basing on the digital health hub meeting which was held in 

Kigali, Rwanda from 8th to 9th 2018 under the umbrella the Transform African Summit (TAS), the 

meeting discussed about Digital Health challenges and to proposed the way forward towards cost-

effective and sustainable deployment of Digital Health in Africa. (Candide, 2018). In the same 

way, Uganda in particular needs more insights on digital health challenges to effectively run her 

Digital services because they improve access to health and strengthen health service delivery to 

Ugandans 

A number of digital health interventions that are equipped towards healthcare awareness and 

promotion utilize text messaging innovation (Kershaw, 2015) as one-way or two-way 

communication. In Uganda for example, “Text to change” digital health intercession could be a 

two-way communication for HIV/AIDS mindfulness that makes text- based messages that contain 

questions for clients (Julian, 2013). Such digital health text-based activities are a low-cost 

opportunity for coming to a wide populace base. They moreover protect the confidentiality of 

information and respondents’ answers particularly in cases where respondents have to be un-cover 

sensitive data such as HIV status and pregnancy status (Mukund, 2015; Bakshi, 2016) 
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Information generated through digital health applications has frequently been credited with the 

merit of replacing paper-based frameworks, hence disposing of flaws made by such frameworks. 

Within the particular setting of developing nations, information collection through paper-based 

survey responses is exceptionally common (Rose, 2013). Data collection and analysis through 

paper-based frameworks regularly takes a long time and produces conflicting and questionable 

information. On the other hand, remote data collection through digital health applications 

empowers genuine information collection and produces less incorrect information. In this way, 

stakeholders in healthcare arrangement such as policy makers can make convenient decisions 

based on accurate and dependable data (Arber, 2016). For example, in Tanzania and Kenya, SMS 

informing was utilized to overhaul drug stocks on a real time basis in health facilities, diminishing 

occurrences of out-of-stock medications and supporting drug stock management (Sophie, 2013), 

(Barrington, 2015). The text messaging system led to timely data collection on drug stock levels, 

thus improving the availability and supply of drugs to clinics (Aranda-Jan, 2014). 

Digital health applications can help healthcare professionals diagnose diseases accurately. Based 

on the information (such as patients’ symptoms, signs and other variables) provided by the 

healthcare worker through an interface, a digital health application may take the user (in this case 

the healthcare worker) through diagnosis and treatment suggestions based on the already stored 

(within the digital health application) medical information (Arul, 2010; Roseann, 2016) Then, 

specialist medical professionals can remotely offer diagnosis and treatment support. 

(Déglise, 2014), point out that nonexistence of timely reporting of illnesses to central decision 

makers regularly comes about in disease spread with an ensuing increase in treatment costs and 

deaths. Versatile technologies may well be utilized for disease tracking by sending alerts to 

decision makers (Aanensen, 2014). Built-in GPS capabilities can also be utilized together with 

mobile technologies to form maps to recognize areas of high infection outbreak occurrences and 

further allocate satisfactory resources to deal with such occurrences. In Uganda and Zambia, pilot 

digital health ventures illustrated the possibility of utilizing SMSs to report the detection of malaria 

case and for disease surveillance leading to timely data reporting (Asiimwe, 2016). 

Potentiality of m-health in developing countries is often inadequate because they are neither 

affordable nor accessible. (Sharmin, 2014), says that the patients’ travelling costs to the medical 

specialist is higher than the cost of mobile consultation. Therefore, it’s economically viable to 
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adopt m-health to serve the pressing health care needs by making health care more affordable, 

effective and accessible across the developing world. 

 

2.4 Digital Health Challenges and Theoretical Framework 

In order to study barriers confronting implementation of digital health, socio-technical theory 

(Bostrom, 1977) is hereby adopted.  Socio-technical dimensions and their interactions are used to 

have a comprehensive view of those challenges and categorize them.    

The theory asserts there is need for a joint fit between both the social sub-system and the technical 

sub-system as to attain intended outcomes. The technical system involves technology, processes 

and tasks, while social system involves authority structures (policies and regulations), attributes of 

people (skills, attitudes and values), and relationships between people (Bostrom, 1977). The theory 

originated as a means of coping with the non-linear and unpredictable effects that accompany the 

deployment of new technologies into organizational systems (Trist, 1956). 

 

Figure 1: Socio-technical dimensions and their interactions.  

 

Figure 1. Socio-technical dimensions and their interactions (Bostrom, 1977).  
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In this thesis, a healthcare organization is taken as a socio-technical system where environmental 

factors are assumed to be external aspects including political, socio-economic and financial issues 

influencing the working of that system. This thesis is limited to internal factors and environmental 

ones are out of scope.  Challenges associated with internal factors are hereby categorized following 

socio-technical dimensions and interactions between aspects in those dimensions. 

 

Technology related challenges.  These include issues related to infrastructure and equipment for 

instance, electricity, network and internet problems. Problems related to power cuts, internet 

access affects healthcare in developing countries including in Uganda (Hindemark, 2013) and 

technical information systems working in silos (Vincent, 2016). In Uganda for instance, a health 

information systems survey revealed that 33 applications with dissimilar protocols and 

incompatible standards were employed for electronic medical records consequently posing 

challenges for scaling them up (Asiimwe, 2016). Furthermore, outsourcing software systems not 

tailored to the context of a developing country (Vincent, 2016) is also viewed as challenges 

confronting implementation of digital health in the context of developing countries. 

  

Process related challenges.  Costs and coordination related with the execution of computerized 

wellbeing ventures ought to be carefully evaluated. A belittled evaluation of assets required for a 

particular intercession may lead to venture delays, and the starting extend scope may be influenced 

(Andreatta, 2016), (Kiberu, 2017). Need of adequate planning may moreover influence accessible 

assets, as there can be occasional staff deficiencies, amid the extend life expectancy. This might 

result in staff over-burden, as they will have to be bargain with an expanded workload due to the 

number of criticism messages or calls gotten in cases of intelligently digital health solutions 

(Andreatta, 2016). Challenges related to limited evaluation and monitoring (Dean, 2010). For 

example, effective monitoring can be undertaken on aspects of technical system availability, usage, 

effectiveness, and intended outcome. Furthermore, lack of change management strategies (Cohen, 

2015) and limited interoperability (e.g., syntactic, semantic, and organizational) (Daniel, 2019) in 

digital health information systems are also viewed are challenging issues Healthcare suppliers got 

to create the social and organizational capacity required to oversee advanced wellbeing data. Need 

of these capacities may lead to late announcing, need of input and deficient information collection. 
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Components that characterize how to utilize information collected are moreover required at the 

locale and national levels. 

Structure related challenges. Regulatory framework and procedures need to be reviewed and 

followed to make sure there is diplomatic digital health implementation. For example, the 

Wellbeing Division Improvement arrange (HSDP) 2015/16 – 2019/2020 developed to guide ICT 

usage in order to support transformation of health sector. A need of direction and approaches from 

the Service of Wellbeing, from governments to send digital health ventures are respected as 

reasons for disappointment (Rakibul, 2014), (Asiimwe, 2016).  

People related Challenges. A digital health framework can be effectively actualized in case it is 

simple to utilize and clients are recognizable with the innovation. In any case, in a few cases, in 

spite of the fact that the innovation may be simple to utilize, the framework users’ need of abilities 

to utilize the innovation may prevent them from reacting expeditiously (Zurovac, 2012). Restricted 

ability in creating and keeping up computer program and equipment stages may ruin ventures 

execution (Larry, 2011) if technical training is not provided. Sociocultural factors also hamper 

digital health implementation. In spite of the fact that innovation acknowledgment is one of the 

reasons for the victory of digital health projects, even if users may perceive a pilot project as 

valuable, sociocultural factors still need to be considered. Digital health service users are not okay 

with it. Their e-health perception is not in good condition due to the fact that, they trust 

documenting patients’ information digitally. Thus, creating negative attitude towards adoption and 

use of e-health (Rakibul, 2014). For example, in some areas SMS there may be failures of 

interventions due to the preferences of users for making voice calls or personal appointments 

(Andreatta, 2016). Hence, digital health systems are more likely to succeed if socio-cultural factors 

pertaining to the target community are incorporated within the design of the systems.  

Technology – Processes Related Challenges. Issues related to integration and those related to 

standards are viewed to fall into this category. Integration of digital health into the existing systems 

requires re-design of healthcare delivery processes (Carolyn, 2013). Considering standards, it is 

indicated that implementation of digital health in developing countries has been lagging behind in 

terms of adopting interoperability standards for heterogeneous systems to be interoperable 

(Adebesin, 2013). 
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Technology –People related Challenges.  Issues related to Usability, Data Privacy and security 

fall into this category.  System end users must understand the functions of the system, what it 

delivers and why it has been included. The “beauty of simplicity” by indicating out that one of the 

key components towards a user-cantered plan would be to keep it straightforward. For example, 

in case a client must browse through ten different hyperlinks to investigate vital data that's three 

links deep, the plan may not be considered user-centric. Data that's essential for the client must be 

promptly accessible without requiring too much effort. Hence, adopting the guideline of 

straightforwardness is essential for digital health applications, and usually this is a basic challenge 

that should be attended to (Bakshi, 2016), (Zurovac, 2012) recognized the following fundamental 

components of usability: learnability, effectiveness, memorability, low blunder rate, and 

fulfilment. (Huiying, 2010), recognizes the following as key usability traits: time to learn, 

fulfilment, time taken to recuperate from blunders, and speed of execution. (Huiying, 2010) too 

focuses at technology assortment, user differences, and bridging the crevices in client information 

as key components of widespread usability. Data Privacy and security. This includes more 

stringent terms such as confidentiality and integrity. The National Institute of Standards and 

Technology (NIST) defines the process of de-identifying healthcare data as “a process that is 

applied to a dataset with the goal of preventing or limiting informational risks to individuals, 

protected groups, and establishments, while still allowing for the production of aggregate 

statistics”. By definition, digital health uses healthcare data transmitted through wireless networks, 

and often the data may not be de-identified. This circumstance presents various complex 

challenges related with information security. (Akter, 2010) recognized three perspectives of 

security for electronic transmission of health records: methodological, specialized and procedural. 

Here the methodological perspective relates to application/intervention plan, technology and 

information collection and administration, whereas the specialized viewpoint relates to computer 

program conditions, client input approval, program design, computer program execution and 

arrangement of systems and servers. In a nut shell, the procedural angles cover information 

handling components and conventions, training of the staff, and observing and modification of 

conventions (Pyra, 2012). 

Another problem associated with data security and privacy is the utilization of unsecured wireless 

systems to transmit ensured and protected data. For example, on the off chance that doctors and 
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medical caretakers visit a coffee shop next to the health center, a few of them may need to get to 

health records on their individual gadgets utilizing the shop’s non-secure remote network. This 

circumstance may offer assistance a cyber-criminal gate to the individual health records, a danger 

to the protection and security of an individual’s information. (Akter, 2010) contended that whereas 

this previously mentioned illustration deals with a circumstance of information access, we too 

ought to consider another issue relating to information capacity. Cloud computing and application 

service suppliers are expanding in ubiquity as a business solution, indeed among healthcare 

organizations.   

Be that as it may, there's an inalienable issue with cloud computing obscure locations of 

information storage. Whereas a few may contend that cloud computing postures increased security 

danger for information transmission, information may too be at risk from storage in a non-secure 

area. Partners of digital health implementation must consider this critical perspective of 

information storage when making business choices that affect information governance. The 

common rule is to have patient information stored in secured server rooms with access constrained 

to authorized people. In any case, in case healthcare data vendors utilize cloud computing as part 

of their business model, the lack of clarity related with the storage location of information can 

some of the time lead to infringement of HIPAA privacy rules. 

Another challenge that falls into Technology –People category is Resistance to change. Resistance 

to change is amongst other challenges that has constrained health care providers’ competence to 

advance performance. Health facilities’ inability to adapt to changing demands is a very big barrier 

to their sustainability. According to (Rafael, 2008), resistance to change in health care sector 

occurs at two different stages. These stages are; strategy formulation stage and implementation 

stage. Therefore, it is very significant to find out and address the sources of resistance to change. 

(Rafael, 2008) identified some sources of resistance to change as; Denial, communication barriers, 

myopia, organizational silence, past failures, departmental politics and cynicism etc.  
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Table 1: Summary of digital health challenges following Social Technical Theory 

Socio-technical dimensions and 

Interaction 

Types of challenges 

Technology -Internet  

-Electricity 

-ICT and Network Equipment 

-Systems not connected  

-Software related Problems 

-Siloed systems 

-Technology outsourcing 

Processes -Planning, 

-Monitoring  

-Interoperability 

-Change Management Strategy 

People - Socio-cultural issues 

-User-friendly interfaces 

Structure -Policies, 

-Regulations 

People- Technology -Security and Privacy  

-Resistance to Change 

-Digital literacy 

-Usability 

Technology-Processes  -Integration 

-Standards. 

 

Other factors. For instance, issues related to the scalability and sustainability of digital health 

interventions are related to political and economic factors. Frequently donors contribute in 

technologies to demonstrate their pertinence in a particular setup without having adaptability in 

mind. In this way, additional financing is required past the starting setup stage for the 

maintainability of digital health ventures (Kate, 2014). It is basic for digital health projects to be 
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adjusted with the national health system plan to secure government subsidizing past the donor-

funded period. A Need of demand-driven digital health applications has fuelled an expansion of 

digital health activities that are tested in nature. In Uganda for instance, it is estimated that most 

of the inventive health programs stay at their early stage of execution, depend on benefactor funds 

and do not produce any profit. However, environmental Factors such as those related to political 

and financial issues and those related to socio-economic aspects are out of scope in this thesis. 

 

2.5 Identifying the research gap  

This literature review relates to improving digital health implementation. Although the literature 

presents positive outcomes from digital health initiatives, digital health implementation can be 

more successful if designed basing on the context of an individual country. So far, there is evidence 

of digital health interventions (SIDA info and Kiramama projects) for which impacts have not 

been evaluated (Patrick, 2016).  However, in Uganda, perceptions (from healthcare professionals) 

of the determinants, impediments and potential impact of digital health interventions need more 

research. To the researcher’s best of knowledge, this study establishes the research that explores 

the implementers’ views on digital health adoption in Uganda. Analysis of the literature review in 

this study shows that it is not comprehensive enough. This thesis addressed the gap found in the 

literature pertaining to limited research in the area of Uganda’s adoption of ICT for development 

in the health sector. This is particularly the digital health challenges of St Catherine hospital and 

Jinja Referral hospital in Uganda and the opportunities in digital health to enhance service delivery 

to the Ugandan community. According to (Kiberu, 2017), some limitations that hamper digital 

health were cited out as inadequate infrastructure, inadequate funding, lack of skilled expertise and 

policies. However, this research was done way back in 2017 and conducted by a literature review 

and yet ICT keeps on changing and improving day by day. This study will be on the ground and 

first-hand information will be got from the participants. I’m certain that since 2017, a lot has 

changed with ICT. (Kiberu, 2017), also recommends future researchers to address the 

shortcomings before the introduction of e-health innovations of which this study is trying to 

address. While carrying out my literature review, there are some scholars with related studies like 

(Hindemark, 2013) and (Madinah, 2016) of which their focus was on e-health at outpatients’ 

clinics and challenges to health service delivery in Uganda. However, this research specifically 

focuses on challenges faced in implementing digital health in health facilities in Uganda which is 
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different from the previous studies. These other studies also have scanty information when it comes 

to challenges faced in implementing digital health in health facilities in Uganda. 
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 CHAPTER 3: Research Methodology 

3.0 Introduction  

This chapter describes the design for the research process as well as the justifications for the design 

choice. The instruments for data collection and data analysis process are also discussed in this 

chapter as well as the provision of information on participants’ selection.  

The study adopted quantitative methodology intending to uncover the meaning of a better 

understanding of a phenomenon. Quantitative methodology is important to use because it is highly 

descriptive and it allows effective communication in an interdisciplinary research environment. 

(Johnson, 2001). Quantitative research numerically represents and manipulates the collected and 

observed data with the purpose of describing and explaining the phenomenon. Also, quantitative 

research methodology was helpful in quantifying attitudes, opinions and behaviours towards how 

the population feels about a certain topic.  

Among many types of quantitative research, the descriptive survey method was adapted because 

it is very popular, and is systematic when it comes to information gathering from respondents with 

the purpose of understanding or predicting the behavior of a certain population of interest (Salaria, 

2012). This whole process involved questionnaire designing, questionnaire management and 

analysis of collected data. (Suphat, NA). With reference to (Maxwell, 2005), data analysis helped 

the researcher to understand and interpret data collected to answer research questions. 

3.1 Case Description  

In social science research where a case study is used, researchers must describe the aspects of cases 

under study and view the process within their total environment (Zainal, 2007). A multiple case 

study was used in this study to enable the assessment of digital health challenges in health facilities 

in Uganda. In its context therefore, a variety of data sources were used which ensures that there is 

no exploration of an issue through one lens, but rather multiple lenses which allowed for multiple 

facets of the phenomenon to be revealed and understood (Baxter, 2008). The approach of a case 

study in this study was tailor-made for exploring new processes or behaviours or ones that are little 

understood about digital health challenges at St. Catherine’s hospital in Kampala and Jinja referral 

Hospital in Jinja city. St. Catherine’s hospital is one of the oldest family hospitals in Uganda, 

located at the heart of Kampala city, at plot 83, Buganda road. It was founded in 1983 and it has 
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grown overtime from a clinic run by one employer to the fully-flagged hospital that it is today. 

Managers of this private facility like Directors, Hospital administrators and project managers; 

Healthcare professionals like Doctors, nurses, pharmacists, Laboratory technicians, 

paramedics and support staff like ICT administrators, Finance were subjected to a 

questionnaire. 

On the other hand, Jinja regional referral hospital is a public hospital, supported by the 

ministry of health, located in the city of Jinja, eastern Uganda on latitude: 0.4310 and 

longitude: 33.2050. It is a referral hospital for Bugiri, Kamuli, Iganga, Mayuge, Mukono and 

Kayunga districts. The two hospitals were visited for the administration of the questionnaires by 

the researcher and to observe the availability and utilization of digital health technologies. More 

so, the researcher sought for access to documents related to the objectives of this study, review 

and analyse them. The examination of these three data collection methods should be able to elicit 

insights into major digital health challenges and opportunities in the two hospitals. Consequently, 

digital health practical strategies were identified to enhance the effective use of digital health 

technologies.  

Through the visit to the two hospitals, the researcher interviewed the public relations officer at ST 

Catherine hospital and the Principal Administration officer at Jinja Regional Referral hospital on 

12th July 2020 and 11th July 2020 respectively. The interviewee at Jinja referral hospital indicated 

that there are seven departments (Nursing, Finance and Administration, Outpatient and Inpatient, 

Laboratory, Gynaecology, Mental health, and Specialists). The same interviewee indicated that the 

outpatient and inpatient departments at Jinja referral hospital have sub units of general doctors, 

paediatrics, radiology, physiotherapy and pharmacy. The specialists at the same hospital have 

subunits of surgery, orthopaedics, Ear, Nose and Throat (ENT) and theatre. On that note, the 

interviewee indicated that the number of staff per department is as per Table 2. This totalled up to 

170 hospital staff. 

 On the other hand, the public relations officer revealed that, at St. Catherine, there are six 

departments: Nursing, Human Resource and Administration, Laboratory, Maternity, Billing and 

Clinical. The interviewee pointed out that sub units within the clinical department at St. Catherine 

hospital include dental, HIV and AIDS clinic, physiotherapy, radiology, nutrition, surgery, 
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cardiology, general doctors, paediatrics, pharmacy and the eye sub unit. The same interviewee at 

St. Catherine hospital indicated that the number of staff in each of the departments is as per Table 

4. This totalled up to 130 hospital staff.  

3.2 Data collection  

Survey questionnaires data collection tools were used. (Maxwell, 2005), argues that using these 

several data collection tools, equips the researcher with a wide range of necessary information with 

regard to the phenomenon. Data was collected with the target population from one private health 

facility (St Catherine’s Hospital) and one public health facility (Jinja Regional Referral Hospital).  

3.2.1 Survey Questionnaires  

Survey questionnaires were made specific to categories; category 1: managers (Directors, 

Hospital administrators and project managers) category 2: healthcare professionals (Doctors, 

nurses, pharmacists, Laboratory technicians, paramedics); and category 3: support staff (ICT 

administrators, Finance). The survey questionnaire formulation has been inspired by the 

taxonomy of challenges in Table 1 (Summary of digital health challenges following Social 

Technical Theory). Table 1 has been used as a model for formulating specific question items 

in a survey questionnaire. With reference to the literature survey, major challenges affecting 

the implementation of digital health services in health facilities in Uganda have been identified 

categories of; Technology related challenges, Process related challenges, People related 

challenges, structure-related challenges, People-Technology challenges and Technology process 

challenges. Therefore, basing on this pre-assessment, Figure 2 shows a conceptual framework 

model designed to evaluate how these challenges affect digital health implementation in health 

facilities in Uganda.  
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Figure 2: Predicted conceptual framework model for assessing Digital Health 

implementation challenges. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The above hypothesis was tested against digital health implementation with the help of, Regression 

and ANOVA statistical tests on the data collected. 

 

3.3 Sampling Technique  

Not only has the appropriateness of methodology and instrumentation led to a quality piece of 

research, but also the suitability of the sampling strategy that is adopted (Acharya, Prakash, 

Saxena, & Nigam, 2013). This study used Stratified sampling by convenience. There are two ways 

to draw a sample, with or without replacement (Frerichs, 2008). Without replacement was used 

for this study. This meant that once an individual was sampled, that person was not placed back in 

the population for re-sampling. 
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Using Krejcie & Morgaan, (1970): Formula For Sample Size Determination 

In relation to this technique, Krejcie & Morgaan, (1970) formula for sample size determination 

was used. According to Krejcie & Morgaan, (1970) formula for sample size determination to 

represent a given population. Therefore the study sample size will be calculated using the formula 

suggested by (Krejcie and Morgan, 1970). 

 

where; 

X2 = at 95% confidence level at a degree of freedom 1, the chi-square is 1.96 x 1.96 =3.841 

N = is the population size 

 d2= at 95% confidence level the marginal error is 0.05 

 P= 50% population proportion is 0.5  

 

St Catherine’s hospital 

Population size N=130 
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Jinja Regional Referral Hospital  

Population size N=170 

 

 

 

 

 

      

3.3.1 Stratified Sampling by convenience 

In this study, Stratified Sampling by convenience under probability sampling technique was used 

because it lessens the potential of human bias in the selected samples. Stratified sampling involves 

dividing the population into strata (or subgroups) and take a random sample from each of the 

subgroups. A subgroup is a natural set of items and they might be based on company size, gender 

or occupation among others (Taherdoost, 2016). The use of stratified sampling is often applicable 

when there is a great deal of variation within a populace. The purpose of this stratified sampling 

is to ensure that every stratum is represented adequately. Stratified Sampling guarantees that there 

is an adequate representation of each sample of the population and statistical conclusions from 

data collected was considered effective because the samples are selected using probabilistic 

methods (Taherdoost, 2016, Hayes, 2020, Sharma, 2017). In this study, to conduct a stratified 

sampling, each stratum was a hospital unit. The researcher visited the two hospitals of Jinja 

Regional Referral Hospital and St. Catherine hospital to obtain information about the population 

of each hospital unit. The researcher interviewed the public relations officer at ST Catherine 

hospital and the Principal Administration officer at Jinja Regional Referral Hospital. Through this 

visit, the researcher identified seven departments at Jinja referral hospital (Nursing, Finance and 

Administration, Outpatient and Inpatient, Laboratory, Gynaecology, Mental health, and 
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Specialists). More so, through the researcher’s visit at St. Catherine, six departments were 

identified (Nursing, Human Resource and Administration, Laboratory, Maternity, Billing and 

Clinical).  Each hospital population came from the sum of units’ populations. Stratified sampling 

would be carried out by first calculating the sample size in each unit of a hospital and sampling by 

convenience was undertaken by visiting each unit and having the questionnaire filled by anyone 

available and cooperative. The researcher made sure that those filling the questionnaire reach the 

sample calculated for each unit. Therefore, before the real data collection, calculation of hospital 

unit sample size nt was found by expression nt= nH* Nt /NH, where nH is the hospital sample 

size, Nt is the hospital unit population, and NH being the hospital population. 

Table 2: Departments and their respective number of staff at Jinja Regional Referral 

Hospital. 

SERIAL NO_ DEPARTMENT NO_ OF STAFF 

1.  Nursing 38 

2.  Finance and Administration 25 

3.  Laboratory 12 

4.  Gynaecology 30 

5.  Mental Health 11 

6.  Specialists 8 

7.  Outpatient and Inpatient 46 

 Total 170 

Source: Principal administration officer, 11th July 2020. 
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Formula for Stratified Random Sampling  

nh = ( Nh / N ) * n 

where: 

nh= Sample size for the stratum, Nh= Population size for the stratum, N = Hospital population, 

n = Hospital Sample size 

N = 170, n = 118 

Nursing Unit 

(38 / 170) * 118 

0.22 * 118 = 26 

 

Finance and Administration Unit 

(25 / 170) * 118 

0.15 * 118 = 17 

 

Laboratory Unit 

(12 / 170) * 118 

0.07 * 118 = 8 

  

Gynaecology Unit  

(30 / 170) * 118 

0.18 * 118 = 21 

 

Mental Health Unit 

(11 / 170) * 118 

0.06 * 118 = 8 

 

Specialists Unit 

(8 / 170) * 118 

0.05 * 118 = 6 

 

Outpatient and Inpatient Unit 

(46 / 170) * 118 

0.27 * 118 = 32 
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Table 3: Calculated sample size in each unit at Jinja Regional Referral Hospital. 

Serial No_ Department No_ Of Staff Sample Size n Each 

Department 

1.  Nursing 38 26 

2.  Finance and Administration 25 17 

3.  Laboratory 12 8 

4.  Gynaecology 30 21 

5.  Mental Health 11 8 

6.  Specialists 8 6 

7.  Outpatient and Inpatient 46 32 

 Total population size (N)              170 Total Sample size (n) = 118  

 

Table 4: Departments and their respective number of staff at St Catherine Hospital 

SERIAL NO_ DEPARTMENT NO_ OF STAFF 

1.  Human Resource and Administration 26 

2.  Billing 12 

3.  Laboratory 6 

4.  Maternity 20 

5.  Nursing 30 

6.  Clinical 36 

 Total 130 

Source: Public Relations Officer, 12th July, 2020. 
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N =130, n = 97 

Human Resource and Administration unit 

(26 / 130) * 97 

0.2 * 96 = 19 

 

Billing unit 

(12 / 130) * 97 

0.09 * 97 = 9 

 

Laboratory Unit 

(6 / 130) * 97 

0.05 * 97 = 5 

 

Maternity Unit 

(20 /130) * 97 

0.15 * 97 = 15 

 

Nursing Unit  

(30 / 130) * 97 

0.23 * 97 = 22 

 

Clinical Unit 

(36 / 130) * 97  

0.27 * 97 = 27 
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Table 5: Calculated sample size in each unit at St Catherine Hospital 

Serial 

No_ 

Department No_ Of Staff Sample Size in Each 

Unit 

1.  Human Resource and Administration 26 19 

2.  Billing 12 9 

3.  Laboratory 6 5 

4.  Maternity 20 15 

5.  Nursing 30 22 

6.  Clinical 36 27 

 Total population size                                       130 Total Sample size = 97 

 

Purposive sampling was used to select the two hospitals; Jinja referral hospital and St. Catherine 

hospital in Kampala. Anney (2014) asserts that purposive sampling is the technique that is mainly 

used in naturalistic inquiry studies, and is defined “as selecting units (for example individuals, 

groups of individuals, or institutions) based on specific purposes associated with answering a 

research study’s questions”. 

3.4 Data analysis 

With the help of statistical data obtained from the field, SPSS (Statistical Product and Service 

Solutions) software package was used to analyse the collected data. SPSS is the set of software 

packages that are combined together that stores and organizes the data provided. Provided data is 

then compiled and a suitable output is produced. SPSS helps in data and research analysis because 

it transforms data, performs t-tests, carries out analyses like regression and variance all of which 

will help in coming up with findings and conclusions. Regression and ANOVA statistical tests will 

be performed on the data collected.  
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CHAPTER FOUR 

Data presentation, interpretation, analysis, and discussion 

4.0 Introduction  

This chapter focuses on the presentation, analysis, interpretation, and discussion of data generated 

through a quantitative approach, to identify perceived levels of challenges and opportunities in the 

implementation of Digital Health at St Catherine’s Hospital and Jinja Regional Referral Hospital 

and to propose appropriate recommendations. The study was also strengthened by a 

comprehensive review of related literature, which provided an understanding of digital health 

implementation and challenges. Quantitative methods were employed in this study and findings 

emanating from the data are discussed. The quantitative and literature control were integrated into 

the presentation, analysis, interpretation, and discussion of the findings. 

Survey questionnaires were administered from 7th September 2020 to 23rd November 2020. 

Inferential statistics particularly regression and analysis of variance were used to analyze and 

present data. Various hypotheses were tested on the relationships between the independent and 

dependent variables. A multiple regression analysis engaging ANOVA was performed at 0.05 

level of significance at varying degrees of freedom. This multiple regression was to determine 

whether Technology, Processes, People, Structure, People- Technology, and Technology-

Processes significantly challenge the implementation of digital health at St Catherine’s Hospital 

and Jinja referral hospital. 

From the SPSS output, the significance levels of factors were compared with the critical values 

(table values) each at 0.05 level of significance and to make a decision on the hypothesis on 

whether to reject or accept, the results of the comparison were used. Acceptance of the hypothesis 

implied that the stated null hypothesis was true while rejection of the hypothesis implied going 

against the null hypothesis. Findings obtained guided the Interpretation and conclusions were made 

based on the decision made on the hypothesis. First, the objective investigated was stated followed 

by the statement of the hypothesis and finally a brief presentation of results and interpretation of 

the findings were made based on the decision made on the hypothesis.The study came up with two 

sets of results. The first set focuses on the demographic data of respondents. The second set was 

based on specific research objectives as earlier stated.  
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4.1 Findings from Data Collected at Jinja Regional Referral Hospital 

4.1.1 Background characteristic of the respondents at Jinja Regional Referral Hospital  

The purpose of this section was to obtain information on the background characteristics of both 

staff members at Jinja referral hospital. The study sought to establish the most predominant gender 

for the respondents sampled in the study. The variable gender was set as male or female. The 

gender issue in many institutions is essential because males and females have differential 

preferences for digital Health programs. 

4.1.1.1 Participants. 

 The respondents were required to provide information on sex, employee category, the 

department they belonged to and how long one had been working at the facility. As earlier 

indicated, the information was useful in providing information on the nature of the 

respondents in the study and also for testing the hypothesis. 

4.1.1.2 Participants’ Gender. 

The questionnaire was administered to 118 staff members at Jinja Regional Referral 

Hospital. All the participants consented to participate in this study and respond to the 

questionnaires. However, out of the 118 questionnaires administered, only 114 returned 

the responses. From (114/118) *100, this was equal to a response rate of 96.6% which was 

good for this study. Of those, 55 (48.7%) were males while on the other hand 58 (51.3%) 

were female. Table 6 and Graph 1 show the Gender distribution of staff members in the 

sampled hospital.  
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Table 6: Gender of the hospital staff at Jinja Regional Referral Hospital 

 

Gender 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Male 55 48.2 48.7 48.7 

Female 58 50.9 51.3 100.0 

Total 113 99.1 100.0  

Missing System 1 .9   

Total 114 100.0   

 

Graph  1: A Bar graph showing Gender distribution of staff members at Jinja Regional Referral 

Hospital 

 

 

 
 

 

The information was useful in providing information on the nature of the respondents in the study 

and being sure that the respondents would be with relevant information to the research questions. 

The table indicates that the majority of the participants were females. However, the difference in 
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numbers is minimal. This further indicates that the number of male participants was close to that 

of females, which is an average balance and fair representation of both genders. 

4.1.2: Hypothesis Testing at Jinja Regional Referral Hospital 

The quantitative data in response to questions seven to twelve of the questionnaire provide 

information about the extent to which several challenges were responsible for impeding digital 

health implementation. 0 indicated that the identified challenges were not challenging, 5 indicated 

challenging in some way and 10 indicated extremely challenging. The researcher used Jinja 

referral hospital staff responses to analyze the extent to which several challenges were responsible 

for impeding digital health implementation. In response to the above, Responses from the 

participants revealed that the means of the scored items was above 5 and close to 10 which 

indicated extremely challenging. Therefore, on the score of one to three, all the challenges 

(Inappropriate challenges, integration, regulations, policies, social cultures issues, management 

change, health information exchange, monitoring, planning, technology outsourcing, software-

related problems, systems not connected, ICT, and network equipment, electricity challenge 

internet challenge usability challenges, digital literacy, resistance to change and security and 

privacy) came above the mean of 5 challenging in some way and most of the indicating extremely 

challenging. This shows that most participants indicated identified challenges do hinder the 

implementation of digital health programs at Jinja referral hospital. Therefore, the identified 

challenges could explain why there is digital health implementation challenges.  

 

 

 

 

 

 

 

 

 

 

 

 



46 | P a g e  

 

Table 7: Multiple Regression Model for Jinja Regional Referral Hospital 

ANOVAa 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 10.292 19 .542 2.762 .001b 

Residual 18.239 93 .196   

Total 28.531 112    

 

a. Dependent Variable: Hindrance Degree 

b. Predictors: (Constant), Inappropriate Standards, Resistance to change, Technology 

Outsourcing, ICT and Network equipment, Electricity challenge, Monitoring, Social 

Cultural issues, Integration Challenges, Regulations, Usability challenges, Internet 

challenge, Health Info Exchange, Planning, Management Change, Policies, Software 

Related problems, Systems not connected, Security and privacy, Digital Literacy 

 

From the multiple regression model above, the p-value is 0.001, which is less than the significance 

level of 0.05. this means that the multiple regression model is significant and a good fit for the 

data. 

4.1.3 Identification of the most significant perceived challenges in the implementation of 

Digital Health Jinja Regional Referral Hospital. 

To establish the most significant perceived challenges in the implementation of digital health at 

Jinja referral hospital, a multiple regression analysis was run. Regression was the inferential 

statistic used because the researcher wanted to find out if the predictors (Inappropriate Standards, 

Technology Outsourcing, Electricity challenge, Software Related problems, Internet challenge, 

Usability challenges, Planning, Social Cultural issues, Health Info Exchange, Management 

Change,  ICT and Network equipment, Digital Literacy, Regulations, Monitoring, Systems not 

connected, Resistance to change, Security and privacy, Policies, Integration Challenges) 

significantly challenge the implementation of digital health at Jinja referral hospital. Since this 

study wanted to know the level of significance based on more than one predictor, multiple 

regression was used. Multiple regression was performed at a 0.05 level of significance 
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Table 8: Coefficient’s Table for Jinja Regional Referral Hospital 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardiz

ed 

Coefficient

s 

t Sig. 

95.0% Confidence 

Interval for B 

B Std. Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) 3.570 .723  4.938 .000 2.134 5.005 

Internet challenge -.021 .022 -.088 -.948 .346 -.065 .023 

Electricity challenge .014 .023 .057 .596 .553 -.032 .060 

 ICT and Network 

equipment 

.005 .026 .017 .181 .856 -.047 .057 

Systems not 

connected 

.081 .029 .281 2.749 .007 .022 .139 

Software Related 

problems 

-.001 .031 -.004 -.045 .964 -.064 .061 

Technology 

Outsourcing 

-.063 .030 -.199 -2.113 .037 -.122 -.004 

Planning .011 .024 .044 .449 .654 -.036 .058 

Monitoring -.015 .023 -.062 -.660 .511 -.060 .030 

Health Info 

Exchange 

-.047 .017 -.250 -2.761 .007 -.081 -.013 

Management 

Change 

.019 .035 .054 .540 .590 -.051 .089 

Social Cultural 

issues 

-.010 .019 -.048 -.514 .609 -.048 .029 

Policies -.048 .022 -.212 -2.184 .031 -.092 -.004 

Regulations -.017 .029 -.058 -.579 .564 -.075 .041 

Security and privacy -.086 .039 -.220 -2.186 .031 -.164 -.008 

Resistance to change -.038 .041 -.091 -.937 .351 -.119 .043 

Digital Literacy -.020 .031 -.069 -.662 .510 -.082 .041 

Usability challenges .029 .026 .108 1.133 .260 -.022 .080 

Integration 

Challenges 

-.063 .019 -.322 -3.379 .001 -.101 -.026 

Inappropriate 

Standards 

.017 .021 .078 .800 .426 -.025 .058 

a. Dependent Variable: Hinderance Degree 



48 | P a g e  

 

From the coefficient’s Table 9 above, it can be clearly seen that beta one up to beta nineteen are 

not equal with regard to the P-values of each variable, they are not all below 0.05. This is with 

exception of systems not connected with a p-value of 0.007 which is less than the significance 

level of 0.05, technology outsourcing with a p-value of 0.037 which is less than the significance 

level of 0.05, health information exchange which is 0.007 which is less than the significance level 

0.05, policies at the p-value of 0.031 which is less than the significance level of 0.05, security and 

privacy which is also at 0.032, also which is 0.05 and integration challenges which is at a p-value 

of 0.001. All these values are below the significance level of 0.05. Therefore, these variables are 

responsible for answering the research question (What are the most significant perceived 

challenges in the implementation of Digital Health at St Catherine’s Hospital?). in other words, 

health information exchange, systems not connected, technology outsourcing, policies, security 

and privacy, and integration challenges are the most challenging factors at Jinja referral hospital. 

 

The null hypothesis Ho1 for this study stated that neither of the following factors: Technology, 

Processes, People, Structure, People- Technology, and Technology-Processes significantly 

challenge the implementation of digital health at Jinja Regional Referral Hospital. Regarding the 

coefficient’s table, the null hypothesis is rejected because all the beta values are not equal.  

Alternative Hypothesis Ha1 of the following factors: either Technology, Processes, People, 

Structure, People- Technology, and Technology-Processes significantly challenge the 

implementation of digital health at Jinja Regional Referral Hospital. 

Significance level = 0.05 

Computed Probability value = 0.001 

Because the p-value is 0.001, which is less than the significance level of 0.05, therefore a decision 

was taken to reject the null hypothesis and conclude that of the following factors: either 

Technology, Processes, People, Structure, People- Technology, and Technology-Processes or all 

those factors significantly challenge the implementation of digital health at Jinja Regional Referral 

Hospital. There is sufficient statistical evidence to infer that the Null hypothesis is not true. 
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Graph  2: Levels of Digital health challenges at Jinja Regional Referral 

 
 

4.2 Findings from Data Collected at St. Catherine’s Hospital 

4.2.1 Background characteristic of the respondents at St Catherine’s hospital  

The purpose of this section was to obtain information on the background characteristics of both 

staff members at ST. Catherine’s hospital. The study sought to establish the most predominant 

gender for the respondents sampled in the study. The variable gender was set as male or female. 

The gender issue in many institutions is essential because males and females have differential 

preferences for digital Health programs. 

4.2.2 Participants.  

The respondents were required to provide information on sex, employee category, the department 

they belonged to, and how long one had been working at the facility. The information was useful 

in providing information on the nature of the respondents in the study and also for testing the 

hypothesis. 
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4.2.3 Participants’ gender. 

The questionnaire was administered to 97 staff members at St. Catherine’s hospital. All the 

participants at the hospital consented to participate in this study and respond to the questionnaires. 

However, out of the 97 questionnaires administered, only 95 returned with responses. Out of the 

95 returned questionnaires, two had missing data. Therefore, the response rate was; (95/97) *100 

= 97.9%, which was a better response rate. Table 10 and Graph 2 show the gender distribution of 

staff members in the sampled hospital (St. Catherine Hospital). 

 

Table 9: Gender of the hospital staff at St. Catherine’s hospital 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gender 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Male 48 50.5 51.6 51.6 

Female 45 47.4 48.4 100.0 

Total 93 97.9 100.0  

Missing System 2 2.1   

Total 95 100.0   
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Graph  3: A Histogram showing Gender distribution of staff members at St. Catherine’s 

hospital  

 

 

 
 

 

The information was useful in providing useful information on the nature of the respondents in the 

study and being sure that the respondents would be with relevant information to the research 

questions. Table 10 and Graph 3 indicate that the majority of the participants were males. However, 

the difference in numbers/percentages is minimal (3%). This further indicates that the number of 

female participants was close to that of females, which is averagely a balance and fair participation. 

4.2.4: Hypothesis Testing  

The quantitative data in response to questions seven to twelve of the questionnaire provide 

information about the extent to which several challenges were responsible for impeding digital 

health implementation. 0 indicated that the identified challenges were not challenging, 5 indicated 

challenging in some way and 10 indicated extremely challenging. The researcher used St. 

Catherine’s hospital staff responses to analyze the extent to which several challenges were 

responsible for impeding digital health implementation. In response to the above, most of the 
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Responses from the participants revealed that the means of the scored items ranged between 0 and 

5 which represented the centre of the distribution of the data.  

 

Table 10: Multiple Regression Table for St. Catherine’s Hospital data  

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 251.795 19 13.252 1.617 .090b 

Residual 393.426 48 8.196   

Total 645.221 67    

 

a. Dependent Variable: Hindrance Degree 

b. Predictors: (Constant), Inappropriate Standards, Technology Outsourcing, Internet 

challenge, Software Related problems, Electricity challenge, Usability challenges, Planning, 

Health Info Exchange, Management Change, Policies, Social Cultural issues, Digital 

Literacy, ICT and Network equipment, Regulations, Systems not connected, Monitoring, 

Resistance to change, Security and privacy, Integration Challenges. 

 

From the multiple regression model above, the p-value is 0.090, which is greater than the 

significance level of 0.05. This means that the multiple regression model is not significant and not 

a good fit for the data. Therefore, the researcher used the coefficient Table 12 for St Catherine to 

drop the many variables with higher values and selected four variables that have fewer values than 

that of the significant level of 0.05 in order to supplement the insignificant table. 
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Table 11: Coefficient’s Table for St. Catherine’s Hospital 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standard

ized 

Coeffici

ents 

t Sig. 

95.0% Confidence Interval for 

B 

B 

Std. 

Error Beta Lower Bound 

Upper 

Bound 

1 (Constant) 6.847 1.555  4.403 .000 3.720 9.974 

Internet challenge .212 .125 .239 1.690 .097 -.040 .464 

Electricity challenge -.070 .114 -.084 -.613 .543 -.299 .159 

 ICT and Network 

equipment 

-.016 .138 -.019 -.114 .910 -.293 .262 

Systems not 

connected 

-.241 .155 -.247 -1.552 .127 -.554 .071 

Software Related 

problems 

.035 .138 .038 .252 .802 -.243 .313 

Technology 

Outsourcing 

-.084 .150 -.104 -.557 .580 -.385 .218 

Planning -.021 .156 -.021 -.132 .896 -.334 .293 

Monitoring -.026 .161 -.026 -.158 .875 -.350 .299 

Health Info 

Exchange 

.166 .150 .185 1.109 .273 -.135 .467 

Management 

Change 

-.008 .122 -.009 -.065 .949 -.253 .238 

Social Cultural 

issues 

.022 .159 .021 .138 .891 -.298 .342 

Policies -.054 .171 -.055 -.317 .753 -.398 .289 

Regulations -.140 .153 -.151 -.916 .364 -.449 .168 

Security and privacy .045 .150 .056 .300 .765 -.257 .347 

Resistance to 

change 

-.371 .160 -.404 -2.328 .024 -.692 -.051 

Digital Leteracy .045 .180 .039 .253 .801 -.316 .407 

Usability challenges .055 .167 .059 .326 .746 -.282 .391 

Integration 

Challenges 

-.035 .164 -.041 -.211 .833 -.364 .295 

Inappropriate 

Standards 

.101 .163 .105 .623 .536 -.225 .428 

a. Dependent Variable: Hinderance Degree 
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From the above Table 12, it was found out that the model was not significant. A new model was 

re-run using the most significant variables which have lower p-values. The selected variables 

included internet challenges, systems not connected, health information exchange, and resistance 

to change. After running multiple regression analysis using SPSS, the following regression model 

was produced. 

 

Table 12: A new model re-run using the most significant variables at St. Catherine’s Hospital 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 211.208 4 52.802 7.665 .000b 

Residual 434.012 63 6.889   

Total 645.221 67    

a. Dependent Variable: Hindrance Degree 

b. Predictors: (Constant), Resistance to change, Health Info Exchange, Internet challenge, Systems 

not connected 

 

After re-running the regression model for St. Catherine, the regression model became significant 

at 0.000 which is less than the significance level of 0.05. From SPSS, the coefficient table is 

indicated below. 
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Table 13: Coefficient’s Table after re-running the regression model for St. Catherine’s 

Hospital  

 

 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardiz

ed 

Coefficient

s 

t Sig. 

95.0% Confidence 

Interval for B 

B Std. Error Beta 

Lower 

Bound 

Upper 

Bound 

1 (Constant) 6.964 .821  8.485 .000 5.324 8.604 

Internet challenge .231 .097 .260 2.376 .021 .037 .424 

Health Info 

Exchange 

.122 .100 .136 1.216 .228 -.079 .323 

Systems not 

connected 

-.290 .112 -.297 -2.593 .012 -.514 -.067 

Resistance to 

change 

-.400 .103 -.435 -3.885 .000 -.606 -.194 

a. Dependent Variable: Hinderance Degree 

 

From the new coefficient Table 14 in the significance column, it can be seen that at a significance 

level of 0.05, the variable of internet challenges is significant at 0.021 which is less than 0.05, 

health information exchange is 0.228 which is greater than the significant level of 0.05, systems 

not connected is significant at the level of 0.12 which is less than the significance level 0.05 and 

resistance to change which is significant at 0.000 which is less than the significance level of 0.05. 

Therefore, the only variable that is not significant is health information exchange.  

 

4.2.5 Identification of the most significant perceived challenges in the implementation of 

Digital Health at St. Catherine’s hospital. 

To establish the most significant perceived challenges in the implementation of digital health at 

St. Catherine’s hospital, a regression analysis was run. Regression was the inferential statistic used 

because the researcher wanted to find out if the predictors (Inappropriate Standards, Technology 

Outsourcing, Electricity challenge, Software Related problems, Internet challenge, Usability 

challenges, Planning, Social Cultural issues, Health Info Exchange, Management Change,  ICT 
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and Network equipment, Digital Literacy, Regulations, Monitoring, Systems not connected, 

Resistance to change, Security and privacy, Policies, Integration Challenges) significantly 

challenge the implementation of digital health at St. Catherine’s hospital. To answer the research 

question (What are the most significant perceived challenges in the implementation of Digital 

Health at St Catherine’s Hospital?), After the re-running of the analysis, internet challenges, 

systems not connected and resistance to change have been found as the most significant challenges 

at St. Catherine hospital. This is because all these challenges had lesser p-values compared to the 

significance level.   

Graph  4: Levels of Digital health challenges at St. Catherine hospital. 

 
 

The null hypothesis Ho2 for this study stated that neither of the following factors: Technology, 

Processes, People, Structure, People- Technology, and Technology-Processes significantly 

challenge the implementation of digital health at St Catherine’s Hospital.  
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Alternative Hypothesis Ha2 of the following factors: either Technology, Processes, People, 

Structure, People- Technology, and Technology-Processes or all those factors significantly 

challenge the implementation of digital health at St Catherine’s Hospital  

Significance level = 0.05 

Computed Probability value = 0.000 

With regard to the new coefficient’s table, the internet challenge corresponds to beta one, health 

information exchange to beta two, systems not connected to beta three, and resistance to change 

beta four. However, it can be noted from the new coefficient’s Table 14, beta one is not equal to 

beta two, beta three, and beta four. Therefore, the null hypothesis will be rejected at 0.05 

significance level because all the beta values are not equal and the Computed Probability value = 

0.000 is less than the significance level of 0.05. 

 

Table 14: Summary of results from hypotheses testing using regression  

Hypothesis Probability 

Value (P Value) 

Decision  

H01: Neither of the following factors: Technology, 

Processes, People, Structure, People- Technology, 

and Technology-Processes significantly challenge 

the implementation of digital health at Jinja Regional 

Referral Hospital 

 

0.001 

 

Reject Null 

Hypothesis 

H02: Neither of the following factors: Technology, 

Processes, People, Structure, People- Technology, 

and Technology-Processes significantly challenge 

the implementation of digital health at St Catherine’s 

Hospital 

 

 

0.000 

 

Reject Null 

Hypothesis 
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Discussion of the results  

As stated before, internet challenges, systems not connected and resistance to change have been 

found as the most significant challenges at St. Catherine hospital. These results are incongruent 

with what other studies have found that challenges of internet connection, resistance to change 

have been most challenging particularly with regard to Uganda (Madinah, 2016; Isabalija et al., 

2011; Liu & Lin, 2014; Chang et al., 2012).   

It is important to note that innovations around telemedicine are persistently being hindered by the 

lack of policy on the use of telemedicine, lack of skills among health workers, and resistance to 

change among others. This greatly hinders service delivery to the patients hence a possibility of 

mortality.  Much as the technology, which has been used for decades in the developed world, is 

now being diffused to developing countries, because of the above-identified significant challenges, 

I can argue that many of such initiatives in Uganda have not lived to their expectations. Sood et 

al., (2008) postulate that for the developing country many initiatives to implement the use of digital 

health has either died out or faded away after good pilot runs and, in many cases, very few of those 

initiatives are sustained. 

 

As earlier indicated, health information exchange, systems not connected, technology outsourcing, 

policies, security and privacy, and integration challenges are the most challenging factors at Jinja 

referral hospital. This finding was consistent with many studies stating that such challenges like 

privacy, weakened and disconnected systems, poor policies among others are the core concern to 

patients and implementation of digital health in Africa, particularly in Uganda (Isabalija, Mayoka, 

Rwashana, & Mbarika, 2011; Sood et al., 2008; Kiberu et al., 2017).  

In past years there has indeed been clear rapid technological developments in services such as 

internet and cellular technologies, which have led to the emergence of new ways of managing 

information, particularly, for healthcare, the need for portability and instant communication has 

transformed the use of the Electronic Medical Record (Sood et al.,). However, despite digital 

health reforms and policies in Uganda, including an overall decentralization of government, health 

services, and health status remain largely unchanged in Uganda because of most of the significant 

challenges identified in this study (Kiberu et al., 2017). In fact, the health care and health status 

indicators for Uganda continue to remain poor (Madinah, 2016).  



59 | P a g e  

 

4.3 SUGGESTED SOLUTIONS 

With regard to the existing challenges that are impending the implementation of digital health 

among health centres in Uganda, this study proposes some solutions;  

4.3.1 Provision of stable network and internet.  

Stable networks and the internet should be provided to enable effective usage of digital health 

equipment and ICT during service delivery at the hospitals in Uganda. The government and other 

responsible telecommunication companies can ensure stable internet and network to support 

related programs. The provision of steadily updated server systems that will provide feedback 

about the health status to the facilities’ systems. It’s envisioned that the Internet would enable 

service care providers to gain rapid access to information that can aid in the diagnosis of health 

conditions or the development of suitable treatment plans. It would further make patient records, 

test results, and practice guidelines accessible from the examination room. It is hoped that 

improving the network system would assist healthcare professionals with completing their daily 

tasks such as teaching patients, monitoring their health, tracking their blood pressure, and much 

more.  

Much as there was some ICT infrastructure at some health centers, it is recommended that 

government and other philanthropists should equip the hospitals with standardized ICT equipment 

and network. The ministry of health should extend ICT and network equipment to all areas, support 

ICT applications and program developers and also build reliable ICT offices to enable effective 

service delivery. Reliable electricity and standby generators are needed to significantly increase 

the number of Internet users. Infrastructure improvements may bring about significant changes in 

Internet use and other digital health equipment use. This prioritization would bring service delivery 

closer to patients and make the hospital staff work easy. Improved ICT infrastructure provides e-

services and promotes interoperability by enabling not only inter-communication among 

authorized healthcare professionals, but also sharing the Virtual Healthcare Record, an 

authoritative, multi-dimensional view on the patient health state. This would smooth the 

development and implementation of digital health in health care centres. 
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4.3.2 Sensitization on e-Health 

There is a need for mass sensitization about the use and significance of the implementation of 

digital health in hospitals. This should be particularly done to hospital staff. It is believed that this 

empowerment would enable effective implementation and service delivery to consumers and 

patients - by making the knowledge bases of medicine and personal electronic records accessible 

to consumers over the Internet. E-health opens new avenues for patient-centered medicine and 

enables evidence-based patient choice. The government through the ministry of health can increase 

digital health awareness to hard-to-reach areas to enable the staff there and the local community 

cross-country to gain knowledge and skills to implement the use of ICT in hospitals and health 

centres. It is believed that sensitization was paramount before implementation would take place. 

This would ensure the dissemination of the right information about digital health and prepare the 

health workers for ICT use. This is in agreement with (Frederix et al., 2019) who recommend that 

patient education and sensitization by dedicated professionals about the benefits of digital 

healthcare is a prerequisite to tackle the perception that this novel type of service would be inferior. 

The efficacy of patient education programs and the use of web-based, digital health interventions 

has indeed been effective in the implementation of digital health.  

4.3.3 Promotion of Digital Literacy. 

ICT education and training should be integrated into the general service provision systems to 

enable the users to gain some knowledge and skill on digital technology use. It is hoped that this 

would provide an opportunity for the entire staff to quickly adapt to change with the current 

transition to e-health. Refresher courses should be regular to the medical staff to ensure effective 

service delivery through e-health. This would elaborate on ICT challenges that medical staff faces 

while implementing digital health and how to go about those challenges.  

From the above perspective, Digital literacy in this case means that both the medical staff and the 

patients have the skills and knowledge they need to live, learn, and work in an e-health society 

where communication, service delivery, and access to information is increasingly through digital 

technologies like internet platforms, social media, emails, and mobile devices among others. This 

is in line with the recommendations of (Frederix et al., 2019) that Digital health program 

components should be developed applying a user-centric approach and taking into account user(i.e. 
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patient) needs and preferences from the first prototype to the final end-product stage. Product 

simplicity and patient feasibility/usability should be prioritized, considering also specific group 

needs (e.g. elderly, culturally and linguistically diverse patients with lower health literacy), 

together with possible patient-specific customization. This would be to boost the digital health use 

knowledge among the patients and the community members in Uganda.  

4.3.4 Reduce Taxation on ICT equipment 

It can be recommended that the government should lower the taxation fees levied on the health 

ICT equipment to enable the sellers to lower prices for this equipment. Lowering taxes on health 

ICT gadgets would increase accessibility and affordability since there would be high chances of 

price reduction on the market. Also, the government and responsible telecommunication 

companies should lower the cost of data and the internet. Lowering the electricity bills that most 

digital health equipment use is also paramount. This would increase the usability of these 

equipment and ease service delivery. Consequently, this would allow different institutions to 

embrace the use of digital health. 

The above sentiments reveal that Taxation policies implemented by governments significantly 

impact the speed of adoption and usage of telecommunication services, particularly at lower-

income segments of the society. While seeking to raise revenue for government programs, revenue 

authorities have to consider the implications of tax structures from the viewpoint of broader 

national development, beyond the short-term tax collection. There is therefore a need for poor 

countries to exercise strong commitment and political will to bring in favourable conditions for 

investment in the rural areas by encouraging the development of low-cost access technologies that 

address the need of the rural majority (Simba, 2004). The existing tax policy in Uganda exempts 

ICT equipment like computer hardware and software from the 18 percent value-added tax (VAT) 

and import duty. However, software development, maintenance, and upgrade costs, and software 

license fees are not VAT-exempt (Uganda Revenue Authority [URA] 2019). For example, the 

Usage tax on mobile-phone services is 30 percent, while fixed-phone services attract a 23 percent 

tax. Other taxes include a 30 percent corporation tax, 10 percent import duty on landline 

transmission equipment, and a 10 percent import duty on fixed-line sets. Much as this policy exists, 

the none-exemption of software development, maintenance and upgrade costs, and software 

license fees derail many hospitals' efforts to adopt digital health. Therefore, reducing taxation for 
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solar-power equipment that can be used to run computers in remote areas where there is no 

electricity. There should be an improvement of ICT infrastructure and provision of stable network 

and internet to the health centres in the country can effectively enable the implementation of digital 

health, thus effective service delivery. Furthermore, several contradictory policy and fiscal 

interventions have compounded this problem undermining efforts to realise the Digital Uganda 

Vision. In 2018, the Ugandan Government introduced retrogressive social media and mobile 

money taxes. This hinders the effective use of ICT equipment like phones (Gillwald, Mothobi, 

Ndiwalana, & Tusubira, 2019). This does not effectively facilitate hospitals’ use of digital health. 

Instead, the government’s intervention is much needed especially with weaving tax, promotion of 

digital health, and sensitization of the community members about the use and embracement of 

digital health. Through this, refresher courses should be emphasized to the medical staff to ensure 

effective service delivery through e-health. This would elaborate on ICT challenges that medical 

staff faces while implementing digital health and how to go about those challenges. The 

government and telecommunication companies should lower the cost of data and internet, 

electricity bills that most digital health equipment use. This would increase the usability of these 

equipment and ease service delivery. Consequently, this would further allow different institutions 

to embrace the use of digital health thus availing more employment opportunities to Ugandans, 

improve decision-making and prevent bureaucracy at health centres.  

4.3.5 Need for Capacity Building to use Digital health technologies 

The government and other relevant stakeholders should initiate a process by which individuals and 

health centres obtain, improve, and retain the skills, knowledge, tools, equipment, and other 

resources needed to offer digital health services competently. This should encompass the four 

components of capacity building; institutional development, financial resource development, 

human resource development, and effective National Society programs. Incapacity building, 

sharing responsibilities and risks, mutual accountability, and committing to the long term 

rather than to short-term projects are more likely to create partnerships that can withstand 

vicissitudes and contribute to lasting change (Eade, 2007). Experience suggests that achieving 

better health outcomes requires both an injection of resources and adequate local capacity to use 

those resources effectively. Capacity is also critical to sustaining health outcomes and reducing 

reliance on external assistance (Brown, LaFond, & Macintyre, 2001). Therefore, capacity building 
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allows individuals and organizations to perform at a greater capacity (larger scale, larger audience, 

larger impact, efficient service delivery, etc). Additionally, emphasis should be laid on Community 

capacity building. This is a conceptual approach toward social and behavioral change and leads to 

infrastructure development. The focus should be on understanding the obstacles that inhibit people, 

governments, international organizations, and Non-Governmental Organizations (NGOs) from 

effectively implementing the use of digital health in hospitals and realizing the goals that will allow 

them to achieve sustainable results, service delivery, and decision making. 

4.3.6 Implementation of other emerging technologies  

The government and other relevant bodies should work hard to provide and adopt new emerging 

technologies like Artificial intelligence (AI) which is the simulation of human intelligence in 

machines that are programmed to think like humans and mimic their actions. Indeed AI would 

have the ability to analyze big data sets pulling together patient insights and leading to predictive 

analysis and quickly obtaining patient insights, which can help the healthcare ecosystem, discover 

key areas of patient care that require improvement. Furthermore, technologies like Data analytics, 

IoT (internet of things), robotics, etc should be introduced in digital health. These systems of 

interrelated computing devices, mechanical and digital machines, objects, animals, or people that 

are provided with unique identifiers (UIDs) and the ability to transfer data over a network without 

requiring human-to-human or human-to-computer interaction(Sokolov, Alimov, Nekrashevich, 

Moiseev, & Degtyarev, 2020; Gressling, 2020). For example, cleaning and disinfection robots 

limit pathogen exposure while helping reduce hospital-acquired infections (HAIs). Social robots 

also help with heavy liftings, such as moving beds or patients, which reduces physical strain on 

healthcare workers. This would be very useful especially in big referral hospitals in Uganda that 

have high daily numbers of patients to ease service delivery.  

Furthermore, the adoption of IoT in the health care systems would enable the description future 

where everyday physical objects, patients, health centres among others will be connected to 

the Internet and be ably identified and interact locally or remotely with other devices (Rghioui 

& Oumnad, 2018). Indeed IoT can revolutionize the healthcare industry by improving operational 

efficiency and clinical trials’ quality of monitoring, and by optimizing healthcare costs. 

Additionally, in today's health care era, data about the patients, diseases, research, and service 

delivery among others has been increasing in volume, velocity, and variety. Due to the large and 

https://en.wiktionary.org/wiki/capacity
https://en.wikipedia.org/wiki/Government
https://en.wikipedia.org/wiki/International_organization
https://en.wikipedia.org/wiki/Non-governmental_Organizations
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complex collection of datasets, it is difficult to process on traditional data processing applications. 

Therefore, this leads to the need for another emerging new technology called data analytics that 

should be adopted by health care systems especially in a Ugandan setting where digital 

implementation still faces challenges. Data analytics is a science of exploring raw data and 

elicitation useful information and hidden pattern (Dwivedi, Kasliwal, & Soni, 2016). The main 

aim of data analytics is to use advanced analytics techniques for huge and different datasets to 

address the date-to-date increasing number of patents and their information in many hospitals 

(Zeadally, Siddiqui, Baig, & Ibrahim, 2019). The primary provision of these emerging 

technologies is to facilitate and improve healthcare services and delivery as well as decision 

making.  
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CHAPTER FIVE 

Conclusion and Recommendation 

5.1 CONCLUSIONS 

This study sought to identify the most significant perceived challenges in the implementation of 

Digital Health at St Catherine’s Hospital and Jinja Regional Referral Hospital. Multiple regression 

analysis using SPSS was used to identify these perceived challenges at the two hospitals. Two 

regression models were used to determine the significance and relevance of the model to the data. 

From the analyzed data, it can be concluded that the list of the 19 identified challenges at Jinja 

referral hospital (health information exchange, systems not connected, technology outsourcing, 

policies, security and privacy, and integration challenges) were significantly challenging the 

implementation of digital health at Jinja referral hospital. This was due to their lesser p-values 

compared to the significance level of 0.05. While the majority of the identified challenges at Jinja 

referral hospital (Inappropriate Standards, Electricity challenge, Software Related problems, 

Internet challenge, Usability challenges, Planning, Social Cultural issues, Management Change, 

ICT and Network equipment, Digital Literacy, Regulations, Monitoring, Resistance to change,) 

were not significantly challenging to the implementation of digital health at the hospital despite 

their existence. This is because their p-values were above the significance level of 0.05. 

Similarly, with reference to St. Catherine hospital coefficient tables, only three challenges (internet 

challenges, systems not connected, and resistance to change) were identified as the most 

significantly challenging factors in the implementation of digital health at St. Catherine hospital. 

Much as the other sixteen challenges existed at St. Catherine hospital, they do not significantly 

impact and challenge the implementation of digital health at Jinja Regional Referral Hospital. This 

too is because of their higher p-values compared to significance levels of 0.05. Therefore, it can 

be further concluded that since this study identified most perceived challenges at the two hospitals 

Jinja Regional Referral Hospital and St. Catherine hospital, the null hypotheses from the analyzed 

data of the two hospitals were rejected based on the p-values of the same identified challenges 

which were below the significance level of 0.05.  
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5.2 RECOMMENDATIONS 

Regarding the findings of this study, this study recommends the following: 

• The government of Uganda and relevant bodies should provide enough funding for the 

ministry of health particularly the departments of information technology to enable the 

provision of the internet network, equipment, and other infrastructure that enhance the 

implementation of digital health across the country.  

• Capacity building to be given priority to effectively implement the use of digital health in 

hospitals and realizing the goals that will allow them to achieve sustainable results, service 

delivery, and decision-making. 

• There is a need to adopt new emerging technologies like Artificial intelligence, robots, 

internet of things among others to further facilitate and improve healthcare services and 

delivery as well as decision making 

• The policymakers especially the judiciary and in the ministry of health should formulate 

and streamline policies and frameworks that could clearly guide the management and 

implementation of digital health across health centres in Uganda. 

• There should be mass sensitization to both the masses and digital health implementers to 

change the social-cultural negative perceptions towards the use of digital heal health as 

well as the opportunities that come along with the implementation of digital health. 

• A lot of emphasis and attention should be paid the most identified significant challenges at 

the two hospitals of jinja referral and St. Catherine that challenge the implementation of 

digital health.  

 

5.3 AREAS FOR FURTHER RESEARCH  

This study recommends the following for further research: 

• This study focused on the most perceived challenges that significantly challenge the 

implementation of digital health at Jinja referral hospital and St. Catherine hospital. The 

researcher recommends that further research should be carried out in rural hospitals to have 

comprehensive knowledge about digital health implementation in both rural and urban 

settings. 
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• Since this study focused only on perceived challenges and proposed solutions, another 

study should be carried out to focus on the opportunities that can mitigate the existing 

challenges that impend the implementation of digital health in Uganda’s health centres. 

• A study on policies, frameworks, and guidelines about digital health implementations 

should be conducted to comprehensively understand the frameworks under which digital 

health is implemented in Uganda. 
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