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Abstract
Several studies have investigated challenges that have marred success or even caused the failure of
eHealth implementations in Uganda; however, none has focused on the risks and success factors of
their sustainability. This study explored critical risk and success factors for the sustainability of an
electronic health data capture, processing and dissemination platform for Uganda. A mixed-method
research design was followed involving collecting empirical data from all four regions of Uganda. A
purposive sampling strategy was used to select the study districts per region, health facilities per
district, and respondents/participants per facility or district. Findings revealed several risks and
success factors for sustainability, including; bad leadership, corruption, lack of sustainable main-
tenance programs, lack of suitable sustainability plans, lack of ICT infrastructure investment, poor
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management systems, funds, stakeholder buy-ins, data sharing and access rights. The success factors
included reinvestments as a partial sustainability plan for ICT infrastructure. These factors can be
leveraged to ensure the continued operation of eHealth implementations in Uganda. Every
electronic health project aiming at success should always make due consideration/sustainability plan
at the onset of project conceptualisation; as lack of such a plan has often resulted in failed projects
after the initial funds have been withdrawn.
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Introduction

eHealth became an essential component of the World Health Organisation (WHO) initiative to
enable Universal Health Coverage.1 Whereas in high-income countries, ICT is transitioning from
solely supporting efficiency in recording and transferring health information between providers to
near real-time surveillance for faster identification of public health problem2 and
sophisticated decision support in healthcare settings based on sophisticated artificial
intelligence (AI) algorithms;3–8 low and middle-income countries continue to struggle even with an
efficient recording of health data. Yet the UN document9 highlights ICT as a key enabler of
economic development and wellness globally, emphasising that the utility of health ICT is not just
for high-income settings.

While most eHealth systems implementations have focused on patient flow, decision support and
personalised medicine, it may also have significant application to population-level care and
treatment, particularly in resource-limited settings requiring electronic capture and near real-time
processing of health data. To achieve near real-time data capture and processing, nation-wide
eHealth systems would require a minimum of; reliable ICT infrastructure to support security, data
transfer, and automated analyses; workforce to support the ICT infrastructure; high-level of
governmental, non-governmental organisation and service provider coordination and regulation;
policies and procedures to support operation; community acceptance for health data usage; and
front-line care provider engagement, training and cooperation in recording data. Nationally, Uganda
has begun to advance their ICT capacity for health systems delivery.

The Uganda Ministry of Health (MoH) recognised the value of eHealth and implemented a
strategy to realise a national vision of eHealth adoption.10 Furthermore, to reap the benefits of
eHealth, Uganda’s MoH has permitted several eHealth initiatives/interventions for data capture to
be implemented. In fact, several different eHealth data capture systems within Uganda are pre-
dominately based on proof-of-concept pilot projects with partner organisations and capture data
retrospectively.10,11 Most of them have been donor-funded, eventually dying off when the donor
funds cease.

Only a few studies have looked at the cost of return of electronic health records (EHRs), but these
primarily focus on financial recovery through billing, which does not reflect Uganda’s setting12,13

and not the broad concept of sustainability. Further, a body of Literature focuses on eHealth
readiness and technology adoption.14–20 In addition, though few focus on the EHR adoption in low-
income settings,18 implementation success has been reported by contributing factors outside of
theoretical frameworks in low and middle-income country (LMIC) settings.21 Finally, studies that

2 Health Informatics Journal



have investigated challenges that cause eHealth interventions’ failure to scale over have not focused
on risks and success factors of sustainability.

Notwithstanding the definition22,23 sustainability focuses on resource flows with the aim of the
project’s continued viability beyond the initial funding period and prevents burdening of the
beneficiaries. However, any lack of sustainability of eHealth interventions implementations will
prevent improvements in quality, efficiency, and equity outcomes, defeating potential benefits and
the ultimate goal to improve care quality through information technology.24

Literature presents five dimensions of sustainability;25 several factors influence these dimensions
in the healthcare domain, including poor infrastructure, inappropriate approach to systems de-
velopment, inappropriate donor policies and strategies, uncoordinated donor efforts, and inadequate
human resource capacity; some of which are risk factors that threaten the long-term viability of
eHealth systems after the withdrawal of external support.26 In fact, studies have shown that
healthcare interventions in LMICs continue to face challenges, some of which have to do with a lack
of sustainability; hence most eHealth interventions/projects close after the pilot stage.27

To avert the trend in LMICs and particularly for Uganda, there is a need to know what can be a
threat to and what is possible for the sustainability of an eHealth data capture and processing
platform. Therefore, this study sought to understand the risk factors that would hinder the sus-
tainability of an eHealth data capture and processing platform for Uganda and how to mitigate them
in terms of critical success factors.

Methodology

Study design and population

We adopted a mixed-method (qualitative and quantitative) research design. The study was con-
ducted across districts in four regions of Uganda, namely; Northern, Eastern, Western and Central.
The study population included the general public and Community Health Workers/Village Health
Teams (CHEWs/VHTs) for focus group discussions (FGDs); health Partners and NGO Partners, and
government officials who work in a health-related capacity as well as representatives of commercial
ICT for key informant interviews (KIIs); health researchers from Uganda universities and beyond,
and healthcare providers across Uganda as informants.

Sampling

Several sampling designs were employed, including purposively identifying three public healthcare
facilities and one Private Not for Profit (PNFP) from each of the 12 districts selected for the
electronic questionnaire, representing three districts per region, including Kampala. Table 1 shows
the sampling of participants, data collection method and tool. For KIIs, we used convenience
sampling by contacting key informants for the government, health partner organisations, com-
mercial partners, and researchers. Convenience and quota sampling was used for healthcare
providers and CHWs/VHTs. Types of healthcare providers stratified these to ensure representation
from a wide range of providers, as shown in Table 1.

Data collection

Data collection techniques involved interviews and focus group discussions using interview guides
and FGD guides, respectively (see Table 1). 195 healthcare professionals from 200 different
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healthcare facilities attended qualitative interviews. Interviews were conducted until saturation.
Semi-structured questions were used to allow for flexibility to elicit credible responses regarding
risks and success factors for sustainability for a point-of-care platform. The construction of these
questions was informed by three technology adoption theories, i.e., Technology-Organisation-
Environment (TOE) Framework,14 Diffusion of Innovation (DOI) Theory,28 and Technology
Acceptance Model (TAM).29

20 Ad hoc FGDs were conducted with CHEWs/VHT members. For the general public, a total of
13 formal FGDs, each comprising 8–10 participants, were conducted, representing 01 FGD in each
of the 13 districts identified. KIIs were held for participants drawn from governmental organisations
(34), health partners/NGOs (36), commercial partner organisations (51), and health researchers (48).

Study investigators and research assistants collected the data. However, research assistants first
undertook training on ethics in data collection and handling, and how to use the data collection
instruments (interview guide and focus group guide). The recordings were uploaded on a shared
google drive for transcription, as well as investigators to validate the transcriptions, a process where
a member of the research team listens to a recording while reading the transcripts.

Data analysis and information synthesis

The study identified emerging issues by triangulating information from all the data sources and
using the thematic analysis procedure. Thematic analysis was preferred because of its flexibility.30

First, the transcripts were loaded into NVivo 12 and then coded to create the themes.We used NVivo
because it facilitates researchers to code and synthesise31 collaboratively. Coding of the transcripts
supported members of the analysis team in identifying emerging themes, that eventually formed the
main themes regarding risk and sustainability factors of an electronic health data capture, processing
and dissemination platform for Uganda. Three research team members individually identified codes
from a small data set. Then they discussed the codes to agree on a final set that was used to code the
whole data set. Consensus was sought where they differed in coding a theme. The coded themes
were revised to form high-level themes.

Table 1. Table showing respondent categories.

Respondent/Participant
category Sampling technique

No. of
participants

Data collection method and
tool

Healthcare professionals Convenience and quota
sampling

195 Interviews – Interview guide

CHEWs/VHTs focus
groups

Convenience sampling and
quota sampling

20 Focus groups FGD –Focus
Group guide

Community focus groups Purposive and convenience
sampling

13 Focus groups FGD –Focus
Group guide

Governmental
organisations

Purposive and convenience
sampling

34 Key informant interviews –
Interview guide

Health Partners/NGOs Purposive and convenience
sampling

36 Key informant interviews –
Interview guide

Commercial partner
organisations

Purposive and convenience
sampling

51 Key informant interviews –
Interview guide

Researchers Purposive and convenience
sampling

48 Key informant interviews –
Interview guide
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Ethical considerations

Permission to conduct the study was approved by Uganda National Council for Science and
Technology. While this study held no personally sensitive information, confidentiality was con-
sidered important. Therefore, all participants completed an informed consent form before par-
ticipating in the study. Additionally, participants were coded.

Results

Demographics

The study participants represented views from the health facilities, government, and healthcare
organisations. In all, 195 valid responses were received on the questionnaires, 33 in FGDs, and
169 in the interviews. Most of the participants were healthcare professionals from health facilities
who responded to the questionnaires (49%). Additionally, 5% were CHEWs/VHTs FGDs, 3% were
community FGDs, 9% were government organisations, 9% were Health Partners/NGOs, 13% were
Commercial Partner organisations, and 12% were researchers (Figure 1).

Risk and success factors for sustainability of an eHealth data capture and
processing platform

This study focused on exploring the technological, financial, institutional, and environmental
factors of sustainability that relate to implementing and maintaining an eHealth data capture and
processing platform for Uganda. Study participants’ views of sustainability included… “extending
beyond project implementation to include how the platform will remain functional and require
resources” (GC_04, Health Partner/NGOs); “Sustainability depends on people managing the
system and the structure being set because not every system being developed has a future of
running” (GC_02, Health Partner/NGOs).

Risk factors to sustainability

Analysis of the participants responses shows several risks to sustainability of an eHealth platform
for Uganda (Table 2). According to a participant, the most significant risks come from bad

Figure 1. Respondents distributed by Health Facility, Government or Organization.
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Table 2. Risk factors for the sustainability of an eHealth data capture, processing and dissemination platform
for Uganda.

Themes Excerpts from the transcripts

Lack of a suitable sustainability plan • “Their only issue is always with maintenance and
sustainability …until we have thought about them, these
things will continue to come and then die off very quickly”
(HIR_03, health informatics researcher)

• “Sustainability challenges for those who have developed
different systems especially when the source of funding
ceases” (NITA-U_02, government organisations)

• “That is where my worry comes in because most
government projects have always started very well and there
is a serious problem with sustainability” (GC_04, health
Partner/NGOs)

Limited ICT infrastructure • “We don’t have the ICT infrastructure but can use what is
available to transfer information to the data centre” (CP_01,
health Partner/NGOs);

• “Our infrastructure is still poor, such as poor network and
power outages” (GC_04, health Partner/NGOs);

• “Limitation in internet access country-wide” (CP05, health
Partner/NGOs);

• “There’s still low internet penetration” (CP_06, health
Partner/NGOs)

Inadequate requisite technology skills/
competence by healthcare professionals

• “If these things are going to increase the time spent by
healthcare professionals and reduce the amount of time
they’re spending on patients, then what choice do they have
to make, is it in completing the data or attending to the
patient?” (HIR_02, health informatics researcher).

Poor system maintenance • “Uganda has the challenge of maintenance of systems after
deployment” (GC_01, health Partner/NGOs).

• “In fact, theft of computing devices, network challenges, and
servicing of these data communication systems are major
risks to the sustainability of the data capture platform”

(GC_02, health Partner/NGOs; GC_04, health Partner/
NGOs)

Inadequate management systems • “Corruption can be the greatest risk but can be avoided by
establishing a system where everybody is accountable”
(GC_01, health Partner/NGOs).

• “Corruption and mismanagement of funds are the main
causes for setbacks” (GC_02, health Partner/NGOs).

Inappropriate vices in organisational
management

• “MoH would not be able to sustain the system because of
corruption” (CP_03, health Partner/NGOs).

• “If corruption can be dealt with, then it will improve finances.
But as long as we are in the same mess, there is nothing to
improve” (NB_01, health Partner/NGOs);

• “Corruption should be avoided” (CP_04, health Partner/
NGOs);

• “Poor leadership affects sustainability” (NB_01, health
Partner/NGOs)

(continued)
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leadership, corruption and lack of a sustainable maintenance program (NB_01, Health Partner/
NGOs). Other respondents identified risk factors to include;

The lack of a sustainability plan affects the smooth transition from the Implementing Partners
who initially support such healthcare interventions to facility governance and/or continued system
financing. The challenges have caused slowing down of systems performance and eventual closure
after funding is withdrawn/stopped. Its effects are evident when funding ceases (NITA-U_02,
Government Organisations), showing off in poor maintenance of existing system components,
limited to no addition of ICT devices, network/connectivity failures, and failed use. A participant
recommended a sustainability plan to include training of health personnel on how to use the system,
strict laws/policies/SOPs on use, and sensitisation of stakeholders on the values of the system
(GC_04, Health Partner/NGOs).

Concerning the ICT infrastructure, limitation of the infrastructure components such as inter-
mittent Internet connectivity and slow end-user devices would decrease the feasibility of im-
plementing such a platform in Uganda. Availability of the Internet will affect how readily the

Table 2. (continued)

Themes Excerpts from the transcripts

Inadequate governance structures and limited
political will

• “We have guidelines for example data process framework
but the kind of understanding in the operationalisation of this
is not very clear”; “… supporting the ministries role in
regulating these organisations and ensuring that systems that
are contributing to patient data at whatever service point end
up at MoH coordination.” (HPO_01, health Partner/NGOs)

• “Lack of an integrated enterprise architecture and
interoperability framework which affects the way data from
different sources is governed. Data duplication between the
various systems. No given structures to publish data in an
open space or a portal” (NITA-U_02, government
organisations)

• “We have a challenge of systems fragmentation that are not
even interoperable. You have these many donors coming on
board, but government finds itself in a position where every
donor is contributing but they’re not well coordinated in
efforts of steering committees.” (HPO_01, health Partner/
NGOs).

Limited trust in information sharing and data
presentation format

• “We have counts of diseases in our registers which we
summarise in our reports and help us to track the causes of
such big numbers and the possible interventions that we can
do locally and jointly after reporting to the healthcare facility”
(HFG_01, CHEW/VHTs focus group #5)

• “We need statistics of health happenings in our
communities” (HFG_02, CHEW/VHTs focus group #6).

• “In a pictorial form but in a language, I understand, they can
draw graphs or charts or summarise them, this would help
me to teach it to the community” (KyFG_02, CHEW/VHTs
focus group #12);

• “… picture data makes a lot of sense in programming where
you simply make a purpose visit …” (HPO_01, health
Partner/NGOs).
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collected data is uploaded to the shared platform, and hence a factor of near real-time that the system
intends to achieve. Several respondents alluded to the fact that there is a considerable lack of ICT
infrastructure to support electronic data capture, processing and presentation (CP_01, Health
Partner/NGOs; GC_04, Health Partner/NGOs; CP_06, Health Partner/NGOs). Despite improve-
ments in ICT infrastructure like the extension of the internet backbone, the Internet remains a
challenge in hard-to-reach health facilities in rural areas (GC_05, Health Partner/NGOs).

Healthcare professionals, the main users of such eHealth data capture and dissemination
platform, often have to decide whether to spend more time serving patients/clients or meet the
eHealth system’s requirements. The inadequate technology use and skills/competence among health
care professionals present them with such unusual choices, causing them to decide between
spending time in health data capture and serving the patient (HIR_02, Health Informatics Re-
searcher). To avert the human resources limitations, participants suggested training of staff on ICT
and use of such platforms should continue, more healthcare professionals with required ICTskills be
recruited, and employment of ICT knowledge persons, maintain and manage the system (KTC_02,
Health Partner/NGOs), and create in them positive attitudes towards ICT projects for health
(GC_05, Health Partner/NGOs).

When management of an eHealth implementation switches from the implementing partners and
funder support to facility level/government management, even the system maintenance deteriorates.
Several focus groups indicated that Uganda has a challenge in maintaining eHealth systems often
evidenced by loss of computing devices, poor servicing, downtime of the communication networks
among others (GC_02, Health Partner/NGOs; GC_04, Health Partner/NGOs). Part of the main-
tenance challenges is a case of inadequate management systems. The lack of inbuilt checks and
balances for the long-term impact and sustainability of the electronic data capture and dissemination
platform for Uganda.

Negative organisational/managerial vices often hamper Uganda’s deployment, use, and
maintenance of ICT interventions. For example, some participants mentioned corruption as a vice
that may hamper Uganda’s implementation and proper maintenance of the eHealth data capture
platform (CP_03, Health Partner/NGOs). However, some believe that finding a solution to corrupt
tendencies in system implementation and leadership problems will facilitate the success and
sustainability of the platform in Uganda (NB_01, Health Partner/NGOs; CP_04, Health Partner/
NGOs).

In fact, improper management of eHealth systems and negative organisational attitudes can be
attributed to the problem of inadequate governance structures and limited political will to develop,
implement and manage a common eHealth data capture platform for Uganda. MoH does not have
approved and documented operating procedures to govern eHealth data access. Existing frame-
works, like the data access framework, are not clear enough to be operationalised (HPO_01, Health
Partner/NGOs). There seems to be a political gap where fewer resources are allocated to MoH who
should regulate eHealth operations in Uganda including development partners leading to unco-
ordinated donor support. Besides, there is lack of an integrated enterprise architecture and in-
teroperability framework affecting the way data from different sources is governed (NITA-U_02,
Government Organisations). The uncoordinated efforts have caused lack of interoperability be-
tween the multiple eHealth implementations in Uganda (HPO_01, Health Partner/NGOs).

Finally, there is limited trust in information sharing and data presentation format among eHealth
users. Participants, especially VHTs raised concerns on utility of collected data to them and patients,
i.e., there was only an upward flow of information. Views from FGDs and KIIs emphasise the need
for the lower-level health system stakeholders to get feedback from health managers regards
aggregated data that is vertically shared with them (HFG_01, CHEW/VHTs Focus Group #5;
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HFG_02, CHEW/VHTs Focus Group #6). Stakeholders at all health system levels need to ap-
preciate and trust the usefulness of the data collected to continue using/supporting such an eHealth
system. Dissatisfaction with data usefulness will often lead to its discontinuation. Additionally,
participants were not satisfied with the presentation format and details that are availed whenever
such information is shared. They indicated their preference for pictorial formats, pie charts, and
simple and concise words (KyFG_02, CHEW/VHTs Focus Group #12; HPO_01, Health Partner/
NGOs).

Critical success factors for sustainability

This study’s consideration of the critical success factors for implementing an eHealth data capture,
processing and dissemination platform for Uganda was constructed on the premise that meeting
them would result into meaningful value and positive outcomes for the country. Critical success
factors are of two dimensions; what needs to be, and what already exists to facilitate such
implementation.

Regarding what needs to be done, Table 3 provides participants’ views regarding success factors
for implementing the eHealth platform in Uganda. Key issues that emerged from the thematic
analysis include; availability of components of the ICT infrastructure required to support the
eHealth platform, like electricity, human resources with requisite technology skills, funds,
stakeholder buy-ins, and regulatory and governance framework availability on data sharing,
ownership and access rights.

Participants suggested that ICT infrastructure for health be extended to cover the entire country,
electrical power be extended to the last mile of a health facility, respective healthcare personnel
should have devices for data capture and access, and each district or health centre should have an
internet connection and adequate computers, and that the developed system/procured applications
are compatible with both mobile and desktop computing devices (PTC_01, KTC_02, Health
Partner/NGOs; NB_02, Health Partner/NGOs; HIR_08, Health Informatics Researcher). If these
infrastructural recommendations are operationalised in addition to a well-laid plan for continued
improvement and maintenance, these will ensure sustainable eHealth data capture platform im-
plementation for Uganda.

Of course, the existence of a robust ICT infrastructure alone without requite human resources is
inadequate. There is a need for the necessary workforce to develop, implement, use and maintain the
system (HIR_02, Health Informatics Researcher). Additionally, there is a need to train people who
will manage and use the eHealth data capture platform (HIR_08, Health Informatics Researcher).
The availability of skilled human resources is an enabler of successful health data capture platform
implementation.

Overall, CP_06 (Health Partner) argued for heavy investment in the ICT infrastructure to support
sustainable implementation and maintenance of the eHealth data capture platform. On the other
hand, KTC_01 (Health Partner) encourages training and development of requisite human resources
to use the system.

Finance is key in every project and cannot be isolated (GC_03, Health Partner/NGOs; GC_04,
Health Partner/NGOs). Mobilising adequate funds to sustain the project can be a challenge that may
require lobbying for financial support from donors to supplement government resources (GC_05,
Health Partner/NGOs). Figure 2 shows the number of respondents from commercial organisations
who indicated cost implications for the eHealth data capture platform.

From Figure 2, 27% and 24% of project costs go to healthcare professionals’ training to use ICT,
procurement and installation of ICT devices; followed by internet access and network services costs
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Table 3. Critical success factors for sustainability of eHealth data capture, processing and dissemination
platform for Uganda.

Themes Current state
Suggestions regards what must be
achieved/done

Availability of components of the
ICT infrastructure required to
support the eHealth platform,
like electricity

• Availability of electricity in many
parts of Uganda (HIR_01,
Health Informatics Researcher)

• “An ICT infrastructure must be put
in place for such a system to be
feasible or for the project to be a
success (HIR_04, Health
Informatics Researcher)

• ICT infrastructure for health be
extended to cover the entire
country, electrical power be
extended to the last mile of a
health facility, respective
healthcare personnel should have
devices for data capture and
access, and each district or health
centre should have an internet
connection and adequate
computers, and that the developed
system/procured applications are
compatible with both mobile and
desktop computing devices
(PTC_01, Health Partner/NGOs;
KTC_02, Health Partner/NGOs;
NB_02, Health Partner/NGOs;
HIR_08, Health Informatics
Researcher).

Human resources with requisite
technology skills

• Continual improvement in ICT
technical skills (HIR_04, Health
Informatics Researcher)

• “To support real timework, we do
definitely need enough human
resource and we don’t have, we
don’t really have enough” (HIR_02,
Health Informatics Researcher).

• “MoH should educate people on
how to operate the system
because it will ease the work in the
hospitals” (KTC_02, Health
Partner/NGOs)

• “Health personnel have undergone
training in ICT skills and believe
they have positive attitudes”
(GC_05, Health Partner/NGOs)

(continued)
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Table 3. (continued)

Themes Current state
Suggestions regards what must be
achieved/done

Financing • Initial costs of ICT systems in
health are financed by
government and donors

• Ongoing costs are provided by
government and individual
health facilities

• Initial costs have often been funded
by government or donors - the
highest upfront costs go to
procuring and implementing high-
end computer systems, cloud-
based storage and physical storage,
eHealth data capture platform for
information sharing; and initial
training of human resources to
deploy, use and maintain the
system (GC_01, Health Partner/
NGOs; GC_02, Health Partner/
NGOs; GC_05, Health Partner/
NGOs).

• “Funds are needed to manage the
system well” (CP_03, Health
Partner/NGOs).

• “Facilitation of the human
resources and material costs. …
costs to mitigate risks or deal with
risks that have already occurred
requires budget” (GC_04, Health
Partner/NGOs).

• “Need for heavy investment”
(CP_06, Health Partner/NGOs) in
the ICT infrastructure and “human
resources training” (KTC_01,
HEalth Partner/NGOs)

• “It’s expensive to implement and
sustain such a system because
technology is still lo.” (CP_01,
Health Partner/NGOs);

• “Available funding for such a
system must be there” (HIR_04,
Health Informatics Researcher)

Stakeholder buy-ins • Improved familiarity with using
ICT (HIR_05, Health
Informatics Researcher).

• “The challenge is getting them on
board. It requires talking to
partners and the political leaders”
(HIR_03, Health Informatics
Researcher)

Data sharing, ownership and access
rights

• Existing wide range of data
capture and access methods
(HIR_05, Health Informatics
Researcher)

• “Who owns the technology at the
end of the day; is it the Ministry, is it
somebody else hosting these
databases? Data sharing issues”
(HIR_02, Health Informatics
Researcher)

(continued)
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(16%), recruitment and salaries for ICT human resources cost (11%), maintenance and repair of the
computing devices and network cost (8%), software applications (5%), and data translation,
sensitisation and meetings/workshops costs (each 3%). These costs are grouped into initial/upfront
and ongoing/maintenance costs;

Initial/Upfront costs. The highest upfront costs go to procuring and implementing high-end computer
systems, cloud-based storage and physical storage, eHealth data capture platform for information
sharing; and initial training of human resources to deploy, use and maintain the system (GC_01,
Health Partner/NGOs; GC_02, Health Partner/NGOs, GC_05, Health Partner/NGOs).

Ongoing costs. Several ongoing costs include; network servicing, ICT staff salaries, ongoing
training, maintenance and repair, software updates, and meetings/workshops. Additional running
costs include the cost of maintaining human resources to man the system, cost of consumable ICT
materials (subscription like Internet service, printing materials, etc), costs to mitigate risks or deal
with risks to ICT (GC_04, Health Partner/NGOs).

It should be acknowledged that it is expensive to implement and maintain an eHealth system
(CP_01, Health Partner/NGOs); therefore, funding must be available to ensure its continuity
(HIR_04, Health Informatics Researcher). However, limited funds decrease the feasibility of system
implementation. Actually, funding is on top of the list of factors that facilitate the sustainable
implementation of the eHealth data capture platform (HIR_02, Health Informatics researcher).
eHealth system implementers like the government require finances to run the project (GC_02,
Health Partner/NGOs). Generally, achieving realistic costs for implementing and continued

Table 3. (continued)

Themes Current state
Suggestions regards what must be
achieved/done

Sustainability plan • None expressed knowledge of
existing plan for sustainability

• “That is where my worry comes in
because most government
projects have always started very
well and there is a serious problem
with sustainability” (GC_04,
Health Partner/NGOs)

Figure 2. Cost Implications for the eHealth Data Capture and Processing Platform.

12 Health Informatics Journal



platform sustainability is based on proper planning and execution of the plans (GC_01, Health
Partner/NGOs; GC_03, Health Partner/NGOs).

Besides soliciting funds, eHealth system implementers should ensure that there is stakeholder
buy-in. Usually, it isn’t easy to get stakeholders to adopt a new system. Adoption is often char-
acterised by a slow process of buy-ins followed by adoption ... “the challenge is getting them on
board. It requires talking to partners and the political leaders” (HIR_03, Health Informatics
Researcher). Moreover, stakeholders have to be convinced about the importance of the system and
often require training on how to use the system. Improved stakeholder engagement/involvement in
the system design process enables them to understand the system better and appreciate its relevance
in supporting healthcare. Finally, wide stakeholder buy-in will guarantee management’s willingness
to fund the system and the user’s acceptance to continue using it.

Table 4. Reinvestments as a partial sustainability plan for ICT Infrastructure.

Themes Excerpts from the transcripts

Multisectoral engagements and
support

• “There is a multisectoral engagement plan where we have got not only
MoH but gov’t agencies like NITA(U) Min of ICT, Min of finance,
donors, IPs, health development partners, etc.…a team, which tackles
ICT infrastructure and implementation of digital health tools and where
we discuss all issues relating to sustainability of these initiatives.”
(MOH_02, government Organsiation)

• “Many partners would be willing to support e.g., UCC through our
universal access fund would also be on board because we have
supported a number of eHealth initiatives in the past towards the same
direction. Even Telecos like MTN and Airtel have come out to support
such initiatives especially with the coming of Covid-19” (UCC_01,
government organisation)

• “UCC can support in the infrastructure. However, our fingers have
been burnt before because after 3 or 4 years you realise that the
investment you put in is worth nothing at the moment because the
ministry has failed to take it up.” (UCC_02, government organisation)

Sensitisation and training • “Everything depends on how you package your information; if you
package your information with a clear need and they appreciate the
issues as laid out, I think they would support.” (DHO_13, government
organisation);

• “First and foremost, you would like the support of the managers and
administrators. Let them be aware of what is going to happen by rolling
out a meeting with them, like an entry meeting so that you can garner
their support. Secondly, the human resource who are going to manage
these systems is very critical and they are the key stakeholders in this.”
(DHO_11, government organisation)

Collaboration and sharing of
technical expertise

• “Any private IT company can also come on board to provide
maintenance services” (HIV_03, government organisation).

• “Some of these companies have Corporate Social responsibility
projects” (UCC_04, government organisation)

Cost sharing • “Attracting more people to use the system will make maintenance
more bearable because of cost-sharing since there are many users on
board” (NITAU_01, government organisation);

• “Government entities e.g., UMEME can provide subsidised rates”
(HIV_03, government organisation).
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Trust in the data shared, owned and right to access it. Fears of data sharing and ownership and
access control rights decrease the system’s adoption and implementation feasibility. The study
participants expressed concerns about ownership of the technology that holds data and data sharing
issues (HIR_02, Health Informatics Researcher). Health data ownership, access and use in Uganda
should be stipulated to avert these fears.

Regarding success factors that exist (what exists), participants from government organisations
were asked to provide views regarding the role of multi-stakeholder investment as a partial sus-
tainability plan for the eHealth ICT Infrastructure. In addition, they offered several views regards
how reinvestment as a partial sustainability plan for ICT infrastructure of a near real-time eHealth
data capture system would look, including cost sharing, collaboration/partnerships and sharing of
the existing technical expertise in ICT (Table 4).

Participants suggested different government ministries, departments and authorities to engage
with each other to ensure each plays their roles in supporting a sustainable eHealth data capture
platform implementation for Uganda (MOH_02, Government Organisation; UCC_01, Government
Organisation). However, there were participants who expressed views on failure of some of the
sectors to take responsibility, which in turn affect willingness of other sectors to continue providing
support (UCC_02, Government Organisation).

Participants also claim that the platform’s sustainability will also depend on the healthcare
workforce’s appreciation and use of knowledge. Investments led by knowledgeable personnel who
appreciate the project may receive the best effort and attention that may maintain it for the planned
period of investment (DHO_13, Government Organisation; DHO_11, Government Organisation).
In addition, existing training programmes for health professionals, IT service providers, and
software suppliers have provisions for the training of users that can be leveraged to equip potential
users of such an eHealth platform in Uganda.

Furthermore, collaboration and sharing of technical expertise between the government, system
developers, ICTservice providers, and users can facilitate sharing of ICTexpertise in implementing,
repairing and maintaining the equipment and systems. The country has created a conducive en-
vironment for this to happen, as exemplified in IT companies that are providing IT services to the
different sectors of government (HIV_03, Government Organisation). Some of the companies have
Corporate Social Responsibility projects that, when approached, can be explored to benefit the
eHealth programs in the country (UCC_04, Government Organisation).

On cost-sharing, several stakeholders expressed willingness to support eHealth initiatives in
Uganda. Besides, once developed, attracting more people to use such a system will lower the
maintenance cost since many users will be on board (NITAU_01, Government Organisation). Also,
aspects of expenses in operating the eHealth for example data sharing, can be shared by service
providers such as providers of the electric power required to run the systems, internet services
through the telecommunication data services providers, etc. All these readily available services can
be provided at subsidised rates (HIV_03, Government Organisation).

Discussion

Walugembe et al.23 argued that a focus on sustainability requires consideration of the potential loss
of investments for organisations and people if interventions with perceived or actual benefits are not
sustained. This study identified several risk and success factors for the sustainability of an eHealth
data capture and processing platform for Uganda. Apart from the following risks factors including;
limited ICT infrastructure, poor system maintenance, inadequate requisite technology skills/
competence by healthcare professionals, inadequate governance structures and limited political
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will, as well as limited trust in information sharing and data presentation formats as identified in
other studies; it emerged from this study that lack of a sustainability plan, inadequate management
systems, and inappropriate vices in organisational management are risks to the success of im-
plementing an eHealth platform in Uganda. Just like other ICT for health intervention studies, we
found that the problem of financial resources/funds to support continued maintenance, staffing and
use of the system remains.23,24 The system eventually collapses when the key funders of eHealth
interventions in Uganda pull out.27 We also found that there is lack of technical personnel to support
the repair, maintenance and use of ICT devices and systems in health. Participants argued that
obtaining technical support from the government is challenging, often resulting in prolonged system
downtime.

Furthermore, skill competency limitations by healthcare professionals to use eHealth tech-
nologies identified in this study has been reported by several other authors, requiring training.32–34

Similarly, the gap in governance structure and or political will had been identified by other authors
as challenges experienced in attaining success in any healthcare intervention, including eHealth
implementations.35 To support the sustainable implementation of an eHealth data capture platform
for Uganda, both health workers and patients need to put more trust in the health data and in-
formation that they share. Besides, such data/information should be in formats and presented in a
manner that all levels of the workforce can make sense of. Lastly, a sustainability plan was lacking to
ensure smooth transition from Implementing Partners/Donors’ support to facility governance and/or
continued system financing.

Nonetheless, several critical success factors of sustainability were identified. Particularly, it
emerged from the study that multisectoral engagements and inter-ministry/department/agency
support, the will to collaborate and share technical expertise/costs, and progressive development of
health healthcare workers’ ICT skills are successes that Uganda can leverage in implementing an
eHealth data capture, processing and dissemination platform. Of course, these four success factors
add to those previously identified by other authors to exist in Uganda, including rapid development
in ICTand its use in many of the public sectors in Uganda, progress towards an eHealth strategy and
policy framework, existing infrastructure (electric power and telecommunication network
connectivity).11,36 Literature identifies the availability of ICT infrastructure and widespread internet
connectivity, ICT literate human resources especially digital healthcare professionals who are
graduating for medical, availability of funds, stakeholder buy-ins, alleviation of fears of data
sharing, ownership, and access rights to increase the system’s adoption and implementation fea-
sibility; adequate organisational management; and availability of a sustainability plan as necessary
success criteria for implementations of eHealth systems in low-resource countries like Uganda.21

Some of the critical success factors are missing in Uganda’s context; and rather do exist as risk
factors signifying that the country needs to make more effort to address them.

On the issue of reinvestments as a partial sustainability plan, it should be noted that several
eHealth interventions implementations require substantial investment in terms of human, fiscal and
technical resources and any form of inadequate attention to such investments could be considered
careless and inefficacious.23 The need to maximise limited resources continues to be a cross-cutting
discussion of system sustainability.23 It is impossible to make progress without resources, including
financial, competent human and ICT infrastructural resources.37Whereas finances are needed to pay
for the initial or upfront cost of the investment, sustainability would require additional finances to
fund the cost of running the system, training and facilitating competent human resources which use
the system and maintain ICT infrastructure. Despite funds availability, sustaining system im-
plementations over time may still be difficult without a proper sustainability plan, management and
maintenance plan. A good sustainability plan could include aspects of reinvestment.
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Finally, regarding the cost implications of developing and deploying a successful eHealth data
capture and processing platform for Uganda, we observed initial costs for investment and ongoing
costs incurred to ensure that the system remains operational and viable. These costs are kin to the
findings of other earlier studies for example, start-up costs, maintenance costs, and those costs
related to loss of revenue and potential savings.38 Others, are induced costs that relate to temporary
productivity loss as a consequence of using the system.

Conclusion

The study investigated risk factors that negatively affect the sustainability of Uganda’s eHealth data
capture and processing platform. The risk factors broadly rest on the lack of a suitable sustainability
plan that has resulted in poor system maintenance and inadequate management systems, bad
leadership, corruption and lack of sustainable maintenance programs. However, there are potential
success factors that can be leveraged to ensure a sustainable eHealth data capture and processing
platform implementation for Uganda, including the availability of ICT infrastructure, human re-
sources, funds, stakeholder buy-ins, a framework on data sharing, ownership and access rights,
multisectoral engagements and inter-ministry/department/agency support, the will to collaborate
and share technical expertise/costs, as well as progressive development of health healthcare
workers’ ICT skills. In their present form, these success factors could facilitate immediate oper-
ationalisation of Uganda’s eHealth data capture, processing and dissemination platform. But to
achieve success, Uganda’s MoH can mitigate these risks through strengthening the legal framework
for eHealth, providing guidelines for developing, implementing and using eHealth systems, as well
as strengthening existing health governance frameworks to improve on eHealth leadership and
governance that eliminate corrupt tendencies, and properties for planning for sustainable eHealth
implementations in Uganda. Future works could explore alternative ways to plan and implement
sustainability of eHealth systems, as well as investigate the balance of success and risk factors
capable of eliciting meaningful value and positive outcomes for the country.
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19. Légaré E, Vincent C, Lehoux P, et al. Telehealth readiness assessment tools. J Telemed Telecare 2010; 16:
107–109.

20. Yusif S, Hafeez-Baig A and Soar J. e-Health readiness assessment factors and measuring tools: a sys-
tematic review. Int J Med Inf 2017; 107: 56–64.

21. Fritz F, Tilahun B and Dugas M. Success criteria for electronic medical record implementations in low-
resource settings: a systematic review. J Am Med Inform Assoc 2015; 22: 479–488.

22. Shediac-Rizkallah MC and Bone LR. Planning for the sustainability of community-based health pro-
grams: conceptual frameworks and future directions for research, practice and policy. Health Educ Res
1998; 13: 87–108.

Nabukenya et al. 17

https://doi.org/10.4172/2157-7420.1000321
https://doi.org/10.4172/2157-7420.1000321
https://sdgs.un.org/2030agenda


23. Walugembe DR, Sibbald S, Le Ber MJ, et al. Sustainability of public health interventions: where are the
gaps? Health Res Policy Syst 2019; 17: 8.

24. Luna D, Almerares A, Mayan JC, et al. Health informatics in developing countries: going beyond pilot
practices to sustainable implementations: a review of the current challenges.Healthc Inform Res 2014; 20:
3–10.

25. Kisan WS, Dadabhau AS and Singh K. Factors affecting the sustainability of ICT intervention for
agricultural development -A review. Agri Rev 2013; 34: 198.

26. Gordon AN and Hinson RE. Towards a sustainable framework for computer based health information
systems (CHIS) for least developed countries (LDCs). Int J Health Care Qual Assur 2007; 20: 532–544.

27. Huang F, Blaschke S and Lucas H. Beyond pilotitis: taking digital health interventions to the national level
in China and Uganda. Glob Health 2017; 13: 49.

28. Rogers EM. Diffusion of innovations. Los Angeles, CA: The Free Press, 1983.

29. Davis FD. A technology acceptance model for empirically testing new end-user information systems:
Theory and results. PhD Thesis. Cambridge, MA: Massachusetts Institute of Technology, 1985.

30. Kiger ME and Varpio L. Thematic analysis of qualitative data: AMEE Guide No. 131. Med Teach 2020;
42: 846–854.

31. Houghton C, Murphy K, Meehan B, et al. From screening to synthesis: using nvivo to enhance
transparency in qualitative evidence synthesis. J Clin Nurs 2017; 26: 873–881.

32. Farzandipur M, Jeddi FR and Azimi E. Factors affecting successful implementation of hospital infor-
mation systems. Acta Inform Med 2016; 24: 51–55.

33. Haque ME, Ahsan MA, Rahman F, et al. The challenges of eHealth implementation in developing
countries: a literature review. IOSR Journal of Dental and Medical Sciences 2019; 18: 41–57.

34. Slovensky DJ, Malvey DM and Neigel AR. Amodel for mHealth skills training for clinicians: meeting the
future now. Mhealth 2017; 3. DOI: 10.21037/mhealth.2017.05.03

35. Kierkegaard P. Governance structures impact on eHealth. Health Policy Technol 2015; 4: 39–46.

36. Alunyu AE, Ssekibuule R and Nabukenya J. Status of resources for information technology to support
health information exchange in resource-constrained settings. In: 13th International Joint Conference on
Biomedical Engineering Systems and Technologies (BIOSTEC 2020), Valletta, Malta. SCITEPRESS,
24th-26th February 2020, pp. 463–471.

37. Kimaro H. Strategies for developing human resource capacity to support sustainability of ICT based health
information systems: a case study from Tanzania. EJISDC Electron J Inf Syst Dev Ctries 2006; 26: 1–23.

38. Ross J, Stevenson F, Lau R, et al. Factors that influence the implementation of e-health: a systematic
review of systematic reviews (an update). Implement Sci 2016; 11: 146–212.

18 Health Informatics Journal

https://doi.org/10.21037/mhealth.2017.05.03

	Critical risk and success factors for sustainability of an electronic health data capture, processing and dissemination pla ...
	Introduction
	Methodology
	Study design and population
	Sampling
	Data collection
	Data analysis and information synthesis
	Ethical considerations

	Results
	Demographics
	Risk and success factors for sustainability of an eHealth data capture and processing platform
	Risk factors to sustainability
	Critical success factors for sustainability
	Initial/Upfront costs
	Ongoing costs


	Discussion
	Conclusion
	Declaration of conflicting interests
	Funding
	ORCID iDs
	References


