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ABSTRACT

Objective: This study aimed to assess Uganda’s readiness for implementing a national Point-of-Care (PoC) elec-
tronic clinical data capture platform that can function in near real-time.

Methods: A qualitative, cross-sectional design was adopted to obtain a snapshot of Uganda’s eHealth system
landscape with an aim to assess the readiness for implementing PoC platform. A purposive sampling strategy
was used to select the study districts per region, health facilities per district, and participants per facility or dis-
trict.

Results: Nine facilitators were identified, including health worker motivation to serve the community, affirma-
tive action on eHealth financing, improved integrating information and communication technology (ICT)
infrastructure, Internet and electricity power connectivity, improved human resource skills and knowledge, the
culture of sensitizing and training of stakeholders on eHealth interventions, the perceived value of the platform,
health workers’ motivation to improve health data quality, interest to improve data use, and continuous
improvement in the eHealth regulatory environment. Other suggestions entailed several requirements that
must be met, including infrastructure, eHealth governance, human resources, as well as functional and data
requirements.

Discussion: Uganda, like other low-income countries, has adopted ICT to help solve some of its health system
challenges. Although several challenges face eHealth implementations in Uganda, this study revealed facilita-
tors that can be leveraged and requirements that, if met, would facilitate the successful implementation of a
near real-time data capture platform capable of improving the country’s health outcomes.

Conclusion: Other countries with eHealth implementations similar to those faced in Uganda can also leverage
identified facilitators and address the stakeholders’ requirements.
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INTRODUCTION instance, Health IT has transitioned from not only solely supporting
Globally, the value of integrating information and communication efficiency in recording and transferring health information between
technology (ICT) into health systems has been recognized; for providers to near real-time surveillance for faster identification of

©The Author(s) 2023. Published by Oxford University Press on behalf of the American Medical Informatics Association.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unre-
stricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited. 932

€20z AInr 21 uo Jasn Ausieniun aiasexe Aq 6//2220./ZE6/S/0S/o/onie/elwel/woo dno-olwspese//:sdny woJj papeojumoq


https://academic.oup.com/
https://academic.oup.com/

Journal of the American Medical Informatics Association, 2023, Vol. 30, No. 5 933

public health problems,' but also to sophisticated decision support
in healthcare settings based on Al algorithms.>” Similarly, the
Uganda government has also embraced ICT as one of the critical
tools to support its socio-economic transformation and improve the
efficiency and effectiveness in delivering services. This is demon-
strated in Uganda’s national policy and planning framework docu-
ments, including the Uganda Vision 2040° and the National
Development Plan 11.°

The Uganda Ministry of Health (MoH) recognized the value of
eHealth and developed a strategy to realize a national vision of
eHealth adoption.'® Among the strategic areas is “. .. strengthening
the national capacity to optimize the management and use of
eHealth resources for better health outcomes,”'® from which several
different eHealth interventions for data capture have been developed
for Uganda. However, many of these are predominately based on
proof-of-concept and remain in pilot phases'®'!; as such, their suc-
cess is yet to be realized by healthcare leaders/managers.

To avert this pilot phenomenon, implementers need to assess
facilitators for the potential success of introducing eHealth technol-
ogies. Authors agree that such an assessment informs the long-range
information services plan, guides the selection and implementation
of technologies with the potential to succeed, modifies and guides
eHealth implementations and integration efforts, and can potentially
prevent costly interventions.'?™'* Such an assessment is a factor for
the successful implementation of eHealth. For example, doing an
eHealth readiness assessment before implementing the innovation
has been found to facilitate the change process enabling organiza-
tions to adopt and avoid failure.'® Also, readiness assessment helps
to determine whether persons whom the technology is meant for
will accept to use it or fail.'> Taherdoost'* states that a “great tech-
nology and application might be designed, ... but if people do not
get involved and do not use it, the project is failed.” Therefore,
while, there is a clear interest in developing an exemplary national
data capture platform for Uganda, it is critical to determine its
eHealth “readiness.” Some studies have looked at cost-of-return of
electronic health records (EHRs), but these do not reflect Uganda’s
setting'®'7; thus, it is important to conduct these analyses locally.

There is a larger body of literature around eHealth readiness and

18-26 though few focus on EHR adoption in

technology adoption,
low-income settings.?” Studies examining eHealth adoption in low-
and middle-income countries (LMICs) settings suggest that a single
model may not be sufficient.”® Studies that have assessed the quality
of technology/EHR adoption models and post-implementation
data®® provide different perspectives than preimplementation infor-
mation. Therefore, to support a greater understanding of the
eHealth implementation environment, we used constructs from 3

technology 18-21,26,30 (1)

adoption  models Technology-
Organization-Environment (TOE) framework'® provided a bigger
picture of internal and external factors of eHealth adoption and
implementation. TOE helped us to explore the technology, organi-
zational and environmental contexts that would support implemen-
tation of the eHealth PoC data capture platform in Uganda. (2)
Diffusion of Innovation (DOI) Theory'® supported our understand-
ing of driving factors in adoption, and (3) Technology Acceptance
Model (TAM)?® provided the variables to assess the perceived use-
fulness and ease of use of the proposed PoC data capture platform
for Uganda. Overall, the 3 theories informed our exploration of sup-
port (management, financial, and network externalities), optimism,
motivations and perceived value of adoption, technology and skills,
and environmental conditions, including policy and regulations for
implementing a PoC in Uganda.

We note that this study is part of a larger research that sought to
(1) identify barriers and facilitators for electronic healthcare data
capture and near-real-time processing to support healthcare and
public health nationally; (2) assess the feasibility of near real-time
data capture and processing platform for Uganda, and (3) provide a
‘road map’ for the MoH to use in considering their plan for advanc-
ing eHealth provision across Uganda. Specifically, in this article, we
report on the feasibility and utility of Point-of-Care (PoC) electronic
clinical data capture for Uganda regarding facilitators and require-
ments for implementing such a platform for Uganda’s Healthcare
System. Uganda has the potential to benefit from implementing a

31,32

PoC system, as highlighted by some authors including;
improved data quality, improved patient—clinician interactions,
timely sharing of patient/health data among clinical practitioners,
increased use of the data for planning purposes, and improved man-

agement of health information.

METHODOLOGY
Study design and area

The study adopted a descriptive cross-sectional design to obtain a
snapshot of Uganda’s eHealth system and assess readiness for imple-
menting a PoC electronic clinical data capture platform. In addition,
qualitative methods were explicitly employed to understand the fea-
sibility and utility of implementing the platform.

To ensure representation of different regions of Uganda that
experience different burdens of our study diseases conditions (ie,
malaria and HIV), we used random sampling for high, medium, and
low burden districts of each condition in each region of Uganda.
Table 1 shows the resultant choice of study districts.

Therefore, the study was conducted in selected healthcare facili-
ties representing a mix of urban and rural healthcare settings from
all 4 regions of Uganda: Central, Western, Eastern, and Northern.

Sample size, sampling strategy, and rationale for
inclusion in the study

The study focused on a range of study populations that differed for
interviews, focus groups, and key informant interviews, as shown in
Table 2.

Participants included healthcare workers selected from
different healthcare facilities within the 4 regions of Uganda. Other
participants were drawn from commercial partner organizations,
non-government organizations (NGOs), research institutions, gov-
ernment entities, and ICT professional organizations.

Data collection and analysis

In preparing this article, we followed guidelines for reporting quali-
tative research in informatics®® as seen in the subsections that
follow.

Data collection

Data were collected through interviews and focus group discussions
(FGDs) using the telephone or Zoom platform. Owing to their merit
in gathering rich information about the phenomenon of study, inter-
views and focus groups were preferred to support eliciting experien-
ces and views of potential users regards the barriers, facilitators, and
expectations for a PoC data capture platform. The interview was
semi-structured with questions framed to allow flexibility but based
on concepts from the technology adoption theories'®1%?!; which
aimed at assessing driving factors of technology adoption, internal
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Table 1. Study districts of Uganda

Region Low incidence districts Medium incidence districts High incidence districts
Central 1) Mukono 1) Rakai 1) Kayunga
2) Lyantonde 2) Kassanda 2) Butambala
3) Masaka 3) Kalungu 3) Mityana
Ex) Kampala
Western 1) Ntungamo 1) Bunyangabu 1) Kamwenge
2) Mbarara 2) Hoima 2) Kitagwenda
3) Sheema 3) Rubirizi 3) Ibanda
Eastern 1) Kapchorwa 1) Manafwa 1) Kumi
2) Mbale 2) Iganga 2) Busia
3) Serere 3) Soroti 3) Jinja
Northern 1) Napak 1) Abim 1) Adjumani
2) Karenga 2) Maracha 2) Moyo
3) Nabilatuk 3) Nebbi 3) Agago

Note: Kampala was included because of the large number of healthcare facilities

and external factors of eHealth adoption and implementation, and
usefulness and ease-of-use of a technology. The focus groups sup-
ported deeper understanding of the facilitators and barriers to near
real-time data capture, information that users of a PoC platform
could expect to support their work, and views on appropriate use of
personal health data.

Research assistants and study investigators did the data collec-
tion. To ensure consistency in data collection, the research assistants
were recruited, trained, and pre-tested the data collection tools
(interview and focus group guides). During data collection, the
responses were all audio-recorded and transcribed verbatim.

Data analysis and interpretation

Data analysis involved importing the transcripts into Nvivo version
11. Analysis was undertaken using the thematic approach (Supple-
mentary Appendix SA) by coding the datasets. Coding first involved
a small set of transcripts by the 3 members of the analytical team.
These were discussed to identify key codes of interest that would be
used on the rest of the transcripts. The output of the coding of
themes is in Supplementary Appendix SA. Coding of both inter-
views, and FGDs transcripts helped to triangulate data from the 2
sources. Coding of the transcripts supported members of the analysis
team in identifying emerging themes that were eventually merged to
form the main themes. The coders compared, discussed, and agreed
on themes where they differed. Thematic analysis was preferred to
analyze the qualitative data collected to generate themes inductively.
Emerging information was synthesized to indicate Uganda’s readi-
ness to implement and use the PoC electronic clinical data capture
platform.

To ensure trustworthiness in the course of this research, 4 quality
measures of credibility, transferability, dependability, and confirm-
ability** were addressed. Credibility: prolonged engagement with
participants (between 30 and 45 min for interviews sessions and 60—
90 min for focus group sessions) permitted the data collectors to
probe responses to elicit credible information. Furthermore, partici-
pants were permitted to use examples to elaborate their responses.
Methodological triangulation was used by gathering data through
interviews and focus groups. Also, investigator triangulation was
applied by recruiting several researcher assistants for data collection,
and using 4 researchers to analyze and interpret the data. The tran-
scripts were individually analyzed by 3 researchers and the interpre-
tations compared. Where the interpretations differed, the analysis
team discussed and reached consensus on a suitable interpretation.

and the high population density.

The use of the different datasets supported data triangulation.
Transferability in qualitative research requires detail description of
the participants and the research process.** To support our readers
to assess whether the study findings are transferable to their setting,
we have reported in “Participants’ distribution” section, the charac-
teristics of the participants categories, their qualifications, and rele-
vant work experiences. The aspects of consistency (dependability)
and neutrality (confirmability) are concerned with analysis and
interpretation of the data. Two researchers who were not part of the
data analysis and interpretation reviewed the outputs from the data
analysis team against the original transcripts to ensure that no vital
information was left out due to subjectivity of the analysis team.

Ethical considerations

Ethical approval was sought from Uganda National Council for Sci-
ence and Technology (HS1005ES). Participants consented by filling
out forms attached to the set of interview questions. In addition,
those study participants who answered telephone interviews pro-
vided verbal consent before the actual start. All data gathered from
this study were stored confidentially.

RESULTS

Participants’ distribution

One hundred ninety-five individuals participated in the study; 169
were interview participants; and 33 participated in 31 FGDs. Most
participants were healthcare professionals drawn from health facili-
ties who completed semi-structured interviews (49%), 5% were
CHEWSs/VHTs FGDs, 3% were community FGDs, 9% were govern-
ment organizations, 9% were Health partners/NGOs, 13% were
commercial partner organizations, and 12% were researchers. The
FGDs were conducted among Community Health Workers/Village
Health Teams (CHEWSs/VHTs), with each group comprising 4-7
participants. Whereas each interview lasted between 25 and 30 min,
FDGs took between 45 and 90 min. Table 3 shows the characteris-
tics of the participants in this study.

Overall, the majority of the respondents were males in all catego-
ries of respondents. The age groups with the highest response range
from 32 to 40 for healthcare professionals, commercial partners,
and government institutions; and 41-50 for CHEWSs/VHTs,
researchers, and Health Partners. Most of the participants from the
healthcare professionals, CHEWSs, VHTs, commercial partners,
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Table 2. Participant sampling strategy and reasons for including each category in the study

Participant category

Reason for inclusion in the study

Sample size  Sampling strategy Data collection method

Government officials who
work in a health-related
capacity

Representatives of commer-
cial ICT-related compa-
nies in Uganda

Health partners and non-
government organiza-
tions (NGOs) involved in
health provision and
public health

Health researchers

Community Health Work-
ers (CHEWSs)/Village
Health Teams (VHTS)

Health Professionals

Adult members of the gen-
eral Uganda population

To provide an understanding of the health
information needs, potential impacts of
near real-time reporting, and challenges of
near real-time reporting.

To understand costs and partnerships that
facilitate the implementation of near real-
time reporting platforms in Uganda.

To understand electronic health data capture
systems already in place, the needs of the
Country’s partners in health and interests/
vision for future data capture.

To discuss what electronic data they already
capture, how these might fit into the system
that we are developing, and what data and/
or services they might find as beneficial for
their work.

To discuss (1) facilitators and barriers to near
real-time data capture and (2) what infor-
mation they would like, in what form to
support their work, should such a system
become available.

To identify facilitators and barriers to near
real-time data capture and suggest solutions
like what information they would like, in
what form to support their work.

To elicit a wide set of population views on
appropriate use of individuals® health data
on the proposed platform.

60 Purposive and convenience  Key informant interview
sampling

30 Purposive convenience Key informant interview
sampling

20 Purposive and convenience ~ Key informant interview
sampling

60 Purposive and convenience  Key informant interview
sampling

200 Purposive and convenience  Focus group
sampling

200 Convenience and quota Interviews
sampling

160 Purposive and convenience  Focus group
sampling

government institutions, and Health Partners/NGOs categories had
worked 5-10 years with the organizations/institutions. Only the
researcher’s category presented participants with the least years of

work experience (0-5) years.

Feasibility for near real-time electronic data capture
platform for Uganda

The feasibility of implementing a near real-time electronic clinical
data capture platform for Uganda lies partially in mitigating barriers
to data collection and sharing, health data access and use, obtaining
high-quality research data, and implementing electronic medical
records (EMRs)/(EHRs).

Facilitation of health workers and their motivation to serve the
community

Health workers are motivated to continue providing care to their
communities through financial rewards. Although some reported
that their motivations included government and NGO support in
terms of drugs and equipment, seeing patients recovering from ill-
ness, training, and salary, others argued that there were no facilita-
tors ... “facilitation of our work; monthly salary, meetings with
health facilities and giving allowances for work done. We would
ensure provision of books for recording, mobile phones to ease com-
munication, transport means to quicken service
(KyFG_01, CHEW/VHTSs Focus Group #11).

delivery”

Positive intention to finance eHealth environment

Although health financing remains one of the biggest challenges in
LMICs, participants recognized government and donor commun-
ities’ efforts to financially support the eHealth environment ...
“MoH have budgets that have been allocated to support these
[eHealth] systems. Largely supported by donors” (HPO_03, Health
Partner/NGOs Interview). Furthermore, the participant further
acknowledged that donors provide funding for several health activ-
ities, for example, HIV and immunization data can never be missed
to be reported because of the money attached to it, right from data
collection to data cleaning.

Improved ICT infrastructure including internet and electricity
power
Uganda has several electronic data capture systems implementa-
tions, some of which have overlapping functionalities. For example,
UgandaEMR manages HIV and TB clients and is not spread across
all health facilities; DHIS2 is used to collect health data from all
health facilities; mTRAC is used for weekly surveillance reports
where facilities do submit them by SMS, and the biostatistician offi-
ces receive the records on a dashboard. Some health workers use
their laptops, which might pose a risk in terms of data security:
“...We don’t have computers or modems; 1 use my laptop to do my
work. The district data is stored on my laptop, and I use my modem
to access the Internet” (HPKD, Health Professionals Interview).
Also, there is improved network coverage and widespread avail-
ability of electric power sources that can be used to charge electronic
devices “...the implementation of this system is possible in Uganda
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Table 3. Background characteristics of the participants

Healthcare professionals Researchers Government institutions
Characteristic % Characteristic % Characteristic %
Gender Gender Gender
Male 46.8 Male 56.0 Male 64.7
Female 52.0 Female 44.0 Female 35.3
Did not indicate 1.2
Age group Age group Age group
21-30 31.3 Less than 41 20.8 21-30 8.8
31-40 42.5 41-50 54.2 31-40 44.1
41-50 19.4 S1+ 25.0 41-50 38.2
51+ 6.0 51-60 8.8
N/A 0.8 Highest education level
Professional years worked Master’s degree 521 Years worked
Under 1 6.7 Doctorate degree 47.9 Less than § 11.8
2-5 30.0 Year degree was received 5-10 73.5
6-9 24.2 Before 2012 (10 years & above) 15.2 11+ 14.7
10-13 17.8 2012-2016 (5-9 years) 34.8
14-17 9.1 2017+ (0-4 years) 50.0
18+ 11.5
CHEWSs/VHTs Commercial partners Health partners/NGOs
Characteristics % Characteristics % Characteristics %
Gender Gender Gender
Male 42.3 Male 90.2 Male 61.1
Female 57.7 Female 9.8 Female 38.9
Age group Age group Age group
21-30 11.9 21-30 25.5 21-30 2.8
31-40 26.8 31-40 35.3 31-40 25.0
41-50 33.9 41-50 27.4 41-50 55.6
51-60 19.6 51-60 11.8 51-60 16.7
61-70 7.7 Years worked in the company Years worked in the organization
Years worked as CHEW Less than § 24.0 Less than 1 year 8.6
Less than 5 78.3 5-10 56.0 1-5 20.0
Sk 21.7 11+ 20.0 6-10 42.9
Years worked as VHT 11+ 28.6
1-5 15.0
6-10 41.8
11-15 11.8
16-20 19.0
21+ 12.4

because there is electricity in many parts of the country and there is
widespread accessibility (though it is still expensive)” (HIR_01,
Health Informatics Researcher); “Mobile telephone coverage and
broadband services also enable people at any point to collect and
share data through the Internet over available platforms. Where the
Internet is not fast enough, there is mobile telephony, e.g., SMS,
USSD platforms, mobile voice, etc. Despite the challenges that come
with network reliability when collecting and sharing bealth data, the
infrastructure is now available” (UCC_02, Government Organiza-
tion Interview). Participants confessed that a large number of health

facilities had broadband services that support data collection.

Improved ICT technical skills and knowledge set to build and
manage the system

Uganda has continued to train IT professionals and software devel-
opers. These are facilitators of the eHealth domain, where they pro-
vide the technical support required to develop, implement and

maintain eHealth systems. One respondent stated, “As a country,

we now have a good ICT capacity. So, developing such a system
would not be a big challenge because we already have the technical
skills developed from within the country. So, it is possible to imple-
ment this system in Uganda, and the other thing is that people are
now embracing ICT everywhere due to this COVID-19; everything
is going online” (HIR_04, Health Informatics Researcher

Interview).

Culture of sensitizing and training stakeholders on healthcare
interventions

Participants argued for sensitization of the community on how the
collected data should be used, its benefits and training on how to
use the electronic devices. Participants felt that key personnel are
often trained based on project goals and that users are always
equipped with skills and guidelines of what needs to be done. Partic-
ipants further believe that project implementation may fail due to
resistance from the community where such a project will be imple-

mented. In some cases, local politicians may sabotage certain
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government programs due to political differences; hence, community
awareness has to be done.

Perceived system value

In terms of value for the system to Uganda’s health system, respond-
ents believed that this would improve the decision-making process
because there would be timely reporting and electronic storage of
data. Such a system will advance technology, and once a technology
is in place, there will be improved dynamics of how work will be
done. Likewise, the system will come with a business sense since a
lot of money will be saved with reduced paperwork and time spent
in capturing data. The respondents also believe such a system is a
worthwhile investment in Uganda.

Determination to improve data collection, quality, and ownership
Participants reported several efforts made to improve electronic data
collection. These efforts can be leveraged to facilitate Uganda’s envi-
sioned PoC electronic data capture platform ... “We have efforts
that have gone a long way in facilitating data collection and use. We
have had a number of trainings to health workers, their utilization
of HMIS tools, for example, we have a lot of support by Bio-stat to
ensure that we all have this data coming in” (HPO_03, Health Part-
ner/NGOs Interview). When asked about the feasibility of an elec-
tronic data capture platform for Uganda, one respondent said; “I
think it is possible, right now people are getting used to collecting
data on phones, tablets, I think it is picking up, it is convenient, it is
quick of course; the challenge is when the data is sent to the central
system, can they be able to retrieve it or access it? It looks like you
enter the data into the system then the data collector may not be
able to access it” (HIR_05, Health Informatics Researcher Inter-
view). However, participants also expressed doubts about the own-
ership and ease of access to such data, which may affect usage,
especially in supporting timely patient care. Participants reported
increasing demand for quality data to account for service delivery
and monitor progress in relation to the input. They argue that data
standardization is very important, without which data becomes
meaningless if everyone interprets it differently.

Increased interest in improving data-driven decision-making
Participants reported interest by senior management and donors in
using health data to inform their decision-making processes ... “The
Minister and Permanent Secretary are always in the news talking
about perinatal death ... Senior management is always asking for
those numbers and tracking how these numbers go down . .. donors
like Global fund, GAVI who are very much in need of data . . . if you
look at HIV data it’s the most analyzed and used” (HPO_03, Health
Partner/NGOs Interview); “The data are analyzed for donor report-
ing or if Senior management has an interest in certain issues like
maternal health, Covid-19 and the like” (HPO_03, Health Partner/
NGOs Interview). Therefore, the need or importance of the data
facilitates data collection.

Improved policy and regulatory environment

Uganda developed a national eHealth strategy that points to key reg-
ulations for the eHealth environment, including laws, governance
structure, and standards. Most of these are still under development.
However, the current health governance structure can be leveraged
to support the implementation of such a PoC electronic data capture
platform. Governance and leadership structures also enable data
generation at all levels. A respondent said, “We bhave also

contributed to a number of reforms, especially as far as legal and
regulatory frameworks are concerned, to ensure that data that is
coming in is put into use. In terms of guidelines and SOPs, a number
of policy reforms and strategies have been developed. . . 1deally, this
[will] foster reporting and use of the data” (HPO_03, Health Part-
ner/NGOs Interview). Besides, the health implementation environ-
ment is used to deploy and adhere to stringent guidelines. Currently,
their practices include meeting stringent timelines when partners set
reporting timelines that must be adhered to. MoH sets deadlines
within which data should be entered into the system, the require-
ment that a facility should have someone responsible for health data
management, and should implement electronic tools such as mTrac,
DHIS2, etc.

Requirements for implementing an electronic data
capture platform

The participants shared challenges they experienced while using
existing siloed systems to deliver healthcare services to Uganda and
provided suggestions to address such challenges. Participants’ sug-
gestions may be considered requirements for implementing Uganda’s
PoC electronic data capture platform, grouped into technical infra-
workforce, functional, and data

structure, governance,

requirements.

Technical infrastructure required for a timely model data capture
system

The ICT infrastructure in health facilities is below the minimum
required level to support a national PoC electronic data capture plat-
form. For example, “the Internet in some hospitals may be found in
particular offices like laboratories and administrators’ offices. This
follows earlier drives made to digitise health services, which realised
sub-optimal results, leading to donor and government fatigue at the
health facility level” (NITAU_03, Government Organizations Inter-
view). Currently, some health facilities have no computers, electric-
ity, stable power, network coverage, alternative power source, data
coverage, and one or 2 solar panels ... “Largely, we are still at
paper-based data collection at the health facility. Some few com-
puters exist which are used to track commodities, drugs that have
been given out, consumables, HIV and OPD” (HPMF, Health Pro-
fessional Interview). A minimum level of investment is needed to
benefit from ICTs, in which the government and implementing part-
ners are willing to re-invest. Health facilities must be connected to
the national internet grid to harness a national PoC electronic data
capture platform, as observed by a health partner; “A number of
facilities are still out of network reach with poor internet connectiv-
ity to foster reporting” (HPO_04, Health Partner/NGOs Interview).

Governance of eHealth infrastructure
Absence of documented SOPs and guidelines. The MoH should
develop documented guidelines and procedures to access data and
information systems through its governance structures, including the
Division of Health Information and Steering Committees. Currently,
the challenge is that the procedures are not documented. Worse still,
the frameworks, such as the data access framework, are not clear
enough to be operationalized. “We have guidelines, for example,
data process framework, but the kind of understanding in the opera-
tionalisation of this is not very clear” (HPO_01, Health Partner/
NGOs Interview).

One health respondent proposed some of the contents to be con-
sidered in the SOPs, and respondent HPO_04 added that any
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identifying information should not be granted to anyone requesting
. “They should state the variables that they
want so that they can answer their objectives, and those responsible

access to the data ..

for giving data should make sure that the data they are giving should
ensure that the data is not easily identified so that they cannot trace
the data to the given individual who has health issues” (HPO_04,
Health Partner/NGOs Interview).

The MoH should also be supported in regulating health service
points at the lower levels since the health industry is complex and

«

extensive. . supporting the Ministry’s 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 Interview).

Political will. Health Development Partners financially support
health data services in the country and are uncoordinated to a larger
extent. Yet the resources to facilitate evidence-based programming
and decision-making are a hindrance, as mentioned by a health
development partner. “Af the national level, we have the resources
to create the environment that allows evidence-based programming.
So, the budget is very minimal to support this and it largely sup-
ported by partners, therefore, a hindrance” (HPO_01, Health Part-
ner/NGOs Interview).

Uncoordinated donor efforts. Fragmented/siloed information sys-
tems result from uncoordinated donor efforts; as one health partner
mentioned, “We have a challenge of fragmentation of systems 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. Still, they are not well coordinated in the efforts of
steering committees. We still have a gap because we don’t have
standards yet. Everyone develops a system, and this piloted system
is operating in many fragmented systems” (HPO_01, Health Part-
ner/NGOs Interview).

Capacity building of health workers on ethics. Health workers need
to be trained on ethics of data collection to maintain the integrity of
collected data and the quality of the analyzed data ... “there is an
issue of the workforce, if you don’t train your data collectors well,
they don’t have the right ethics. Somebody will sit down under a
tree and make-up data ... from a statistical standpoint, if you have
poor quality data, the results are going to be as good as the data that
you put in” (HIR_08, Health Informatics Researcher Interview).

Data sharing guidelines. Well-documented SOPs can assist with eth-
ical data access. Additionally, the people requesting data must
clearly state their objectives and the required variables. There’s a
need to anonymize critical data so that it cannot be traced back to
the owners. Finally, there should be guidelines for sharing clinical
data with agreements that can be enforced. Under all circumstances,
the benefits should outweigh the risks mentioned by a respondent
working in a government HIV program. “People need to be able to
sign agreements that they are not going to do wrong staff with data.
Those principles cannot be compromised” (HIV_03, Government
Organization Interview).

Responsibility for data access and regulation. Respondents agreed
that the MoH should be responsible for providing oversight for data
collected in real-time from healthcare and public health providers in
Uganda. Specifically, the respondents from health partner

institutions said; “Access is primarily supposed to be Ministry of
Health” (HPO_01, Health Partner/NGOs Interview); “There can be
a body or a department somewbhere in the Ministry of Health where
it could be responsible for the data or trust and confidentiality
issues” (HPO_04, Health Partner/NGOs Interview); “the Division
of Health Information should regulate access and have clear SOPs
that document the process one must go through to access national
health data” (NITAU_02, Government Organization Interview).

Human resource capacities

Inadequate staffing at health facilities. Health facilities should have
data collection responsibilities as core to their functions. Health
workers collect data in real-time, with the health facility responsible
for the data collected. However, health facilities are understaffed,
and thus health workers cannot simultaneously perform dual roles
of data collection and service provision. Digitization could partly
solve the under-staffing challenge as mentioned by a Health partner;
“many clinicians do administrative work ideally needing some sup-
port. But if the system is digitalised, they don’t have to run a lot of
administrative data because it would give them summary reports
and everything automatically. So, collection at the time of input, the
health facility in charge would be responsible” (HPO_03, Health
Partner/NGOs Interview). Therefore, the Ministry should digitize
hospital information systems to reduce the burden of making sum-
maries and lessen administrative work on clinicians.

Quality of human resources. The human resources handling data at
health facility and community levels are not skilled enough to man-
age data in its rightful dimensions. One health partner mentioned
that the situation is even worsened at the community level by
CHEWSs/VHTs ..
capacity in terms of paying attention, recording the correct data,
and dimensions of quality were a challenge. It is even worse at the

. “Even before we brought in technology, their

community level. You find a community health worker who is sup-
posed to be reporting quarterly but is not able to write. Then when
you bring in technology, it becomes worse” (HPO_01, Health Part-
ner/NGOs Interview).

Functional and data requirements

Processed data. Data that are usually available in systems is not
processed, giving health partners the additional duty of cleaning it
before being used. “We normally get it in a raw form, and we are
unable to make sense out of it, but our kind of desire would be get-
ting data in a more usable form, like when I go to the system and
simply look at the data where a lot of cleaning has been done., a lot
of processes have been done” (HPO_01, Health Partner/NGOs
Interview).

Data with GPS coordinates. Data received from communities with
GPS coordinates enables geospatial analysis. It also allows health
workers to locate patients who need health interventions ... “We
always need more data around GPS coordinates for communities
that we are serving, and we kind of make geo-social analysis”
(HPO_01, Health Partner/NGOs Interview).

Bidirectional data sharing. There is a need for health data to be
shared vertically, that is, data collectors with health managers and
vice versa. Whereas managers need the information for planning,
collectors and other lower-level health system stakeholders may
need it for health education. Some participants from FGDs
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expressed the need for bidirectional information flow ... “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 report-
ing to the healthcare facility, we also use these studies to compare
with other fellow VHTs in other communities and copy each other
on the best practices they are using.” (NeFG_01, CHEW/VHTs
Focus Group #17); “We need statistics of health happenings in our
communities” (HFG_02, CHEW/VHTs Focus Group #6); “We
would like to receive this information through training workshops
and presenting summaries of the information collected so that we
could do community mobilisation, sensitisation, and health educa-
tion” (IFG_01, CHEW/VHTs Focus Group #3).

Simple datalinformation sharing formats. Finally, FGDs revealed
that lower-level health system stakeholders expect information
shared to be presented in simple, easy-to-understand formats and
details. Suggestions were made for pie charts, simple words or pic-
tures and of comparative nature whenever necessary ... “In a picto-
rial 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 ... such data
in that format is used in making a case or sense of whatever we are
reporting about” HPO_01; “.... comparisons, we need to know if
our work is helping our community or not” (AFG_01, CHEW/
VHTs Focus Group #1).

DISCUSSION
Feasibility

Results reveal 9 facilitators for a near real-time PoC electronic clini-
cal data capture platform for Uganda. Some of the facilitators are
35-38 that

led to the successful implementation of eHealth systems. As opposed

similar to those identified in developing countries/LMICs,

to classifying the facilitators as patient-level facilitators and others
as clinician-level facilitators,®® this study used the TOE'’ framework
to classify the facilitators into technology, organizational, and envi-
ronmental facilitators. Whereas each of the 9 facilitators (ie, health
worker financial and personal motivation to serve the community,
affirmative moves by government and donor community to finance
the eHealth environment, improved ICT infrastructure including
Internet and electricity power supply and enabling environment,
improved ICT technical skills and knowledge set to build and man-
age the eHealth system, culture of sensitizing and training of stake-
holders on healthcare interventions, perceived value of the system
among health workers, need to improve health data collection, qual-
ity, and ownership, increased interest to improve data-driven deci-
sion-making, and continuously improving policy and regulatory
environment) can be classified at clinician-level or patient level, they
are of a technology, organization and environment nature.

There’s a need to motivate everyone involved in the data chain,
right from the person who is the lowest of the chain, especially
where data capture starts to senior management at the MoH.

Our study findings show general positive attitude exhibited by
health workers and management, which corroborates the argument
that healthcare work requires a positive attitude toward work.>®
Our study findings evidence that improved financing by manage-
ment, financial facilitation, and framing of policy guidelines to regu-
late the eHealth environment are all positive facilitators, that in turn

improves health worker motivation to work. In fact authors suggest
that results are great whenever health workers have a positive per-
ception/opinion of an intervention and are motivated to work.>%3’
Both financial and non-financial motivators are important in
improving work; from the findings, we claim that if Uganda can cre-
ate an environment of balanced internal (personal perception/opin-
ion) and external (financial and non-financial) motivators for
healthcare providers, then proper implementation and use of the
PoC platform would be supported.>®

The study reported improved ICT infrastructure, Internet and
connection of health facilities to the national electrical power grid.
These are infrastructure resources that are facilitators for deploying
a digital platform including the proposed PoC eHealth data capture
platform.**~* These, coupled with other factors such as availability
of funds and ICT technical support team, will ensure the platform is
serviced and continually maintained to ensure the eHealth initiative
function and scale.*”

This study also found out that there is improvement in ICT train-
ing among health workers in Uganda, which has potential to pro-
mote the adoption to using existing eHealth technologies. Actually,
training in using a technology/platform is considered a facilitator for
implementing eHealth technology.>®** Therefore, to further reduce
potential complacency levels to use eHealth platform as claimed to
be common among health workers with lower eHealth literacy,*
there should be stakeholder commitment to train health workers.
Such training should be based upon appropriate training curricu-
lum/program for both in-service health workers and pre-service
health professionals. However, it is not clear from literature that
such a curriculum or systematic plan for training of healthcare
workers exists for Uganda. We argue that only a systematic plan
will ensure consistent and inclusive country-wide training of all
health workers.

Regarding improved policy and regulatory environment as
another facilitator of PoC platform, it is clear that Uganda has pro-

1043 (o

gressed in the development of eHealth policy and strategy
guide eHealth development. Similar facilitators have been identified
in other studies’ platforms.>*~*¢ For example, in the eHealth strate-
gic plan,'® Uganda planned to solve the fragmentation and lack of
interoperability'" by standardizing the eHealth environment. The
decision to develop contextual standards for Uganda was prompted
by the need to solve the problem of lack of interoperability that
exists among several eHealth interventions in the country.'" The
Interoperability problem has been reported in several studies as
endemic and hampering data exchange, use and utilization.'**
Therefore, to date, Uganda is progressing with the development of
standards and an enterprise architecture framework to support
existing ICT laws and regulations like the data protection and pri-
vacy act of the electronic environment.*?

We argue that each facilitator contributes to the establishment of
an enabling environment for developing, implementing, using, and
maintaining such a PoC electronic clinical data capture platform.
Therefore, Uganda should exploit the strengths to build an eHealth
platform capable of supporting improved health services delivery to
its population.

Requirements

Despite the development of ICT and the Internet, which has pro-
vided access as a platform for data sharing and reuse among inter-
ested stakeholders, the study findings show that there’re still some
challenges in implementing such a platform in Uganda. Some of the
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challenges to data use may include; integrating data from various
sources, lack of data management professionals, and lack of proper
understanding of the data, among others.*> However, in developing
countries, data sharing offers numerous benefits beyond national
interests and is for the benefit of all mankind.*® Some respondents in
this study argued that there is a need for data sharing for sustainable
development. Pastorino et al** concur that data sharing can improve
patient outcomes and evidence-based healthcare decision-making.
Therefore, Uganda needs to create an enabling environment for data
sharing and use. For example, through the development of integra-
ble eHealth systems/platforms that support timely sharing of health
data, operationalization of relevant eHealth policies, standards and
regulations that relate to health data sharing and use, and training
of data management staff and potential users to ensure proper
appreciation of health data, requisite security measures, and privacy
use.

The study findings further revealed that some health workers at
the community level could not even write correctly. This status quo
affects not only the quality of paper-based data collection but may
be worse when using eHealth technology. Actually, it has been
shown that low literacy levels negatively affect health workers’ atti-
tudes toward using electronic platforms to collect health data.*” The
study findings that showed challenges with health worker capacity
gaps at the health facility and community level are similar to Miseda

et al’s*®

study that highlighted overall skills gaps in 46 counties. To
bridge the gap, our study participants recommended training all
staff involved in data management. Training of health workers have
been shown to improve data management practices.*’ Beck et al*°
affirm that addressing knowledge/skills gap in data security require
training of new staff and updating all staff on relevant procedures
for ensuring safeguards of data during its entire life cycle. This is
mainly true in LMICs, where increasing health data/information is
being collected to monitor and evaluate the use, cost, outcome, and
impact of health services.’® Actually, in confirming the training as a
major remedy to the skills gap as recommended by Miseda et al,*®
this study advocates that both in-service training and updating of
staff are required to improve health workers attitude toward
eHealth systems*” and data management practices.*’

Another critical requirement considered for implementing such a
platform for Uganda is data governance. Uganda should have a
health system wide framework for managing health data throughout
its lifecycle. The framework should balance the 2 needs of collecting
and securing the data while getting value from the information
derived therein. Therefore, as recommended by Rosenbaum,’!
Uganda’s data governance framework should establish (1) policies
for access, management, and permissible uses of data, (2) data stew-
ardship methods and procedures, and (3) qualifications data users
and their data access conditions. In addition, it should supervise
health data management, sharing and include its use for patient care
purposes.®? Strengthening Uganda’s current data governance struc-
tures will enable them to use the framework to solve identified gov-
ernance challenges. For example, the eHealth data governance body
will ensure relevant SOPs and guidelines for health data manage-
ment are developed, coordinate management of data being handled
by donor supported Health interventions in the country, and super-
vise compliance with health data security and privacy regulations
among others.

Finally, we argue that though evidence of the impact of facilita-
tors was not investigated, their steady progression will support
attainment of some of the requirements for implementing the PoC
data capture platform for Uganda. Therefore, based on this study,

we claim that the identified facilitators are sufficient to support the
implementation of a near real-time data capture platform for
Uganda.

CONCLUSION

The study sought to identify facilitators and requirements for imple-
menting PoC electronic clinical data capture for Uganda’s Health-
care System. A possible limitation of the study could have been
appropriately synthesizing the huge volume of qualitative data.
However, the results of the analysis showed that Uganda possesses 9
facilitating factors that present a conducive environment for imple-
menting such a platform; accordingly, Uganda is nearly ready to
implement this platform that can function in near real-time. How-
ever, there are gaps still existing in the eHealth environment that the
country must continue to address, expressed as requirements for
implementing a near real-time electronic clinical data capture plat-
form for Uganda. Uganda needs to further improve and maintain
the technical infrastructure required to support such a PoC platform,
police the implementation environment to ensure compliance with
set eHealth laws and regulations, continue to build the human
resources capacity of the staff that operate the PoC platform, and
supervise the quality and use of eHealth data that the platform will

capture.

FUNDING

The research was supported by the United Kingdom Research and
Innovations (URKI) departments, that is, Department of Health and
Social Care (DHSC), the Foreign, Commonwealth & Development
Office (FCDO), the Medical Research Council (MRC), the Eco-
nomic and Social Research Council (ESRC), and the Wellcome;
grant number “MR/S013164/1”.

AUTHOR CONTRIBUTIONS

JN and LD conceptualized the research case for support. All authors
participated in the research data collection and data analysis, as well
as in the production and approval of this article.

SUPPLEMENTARY MATERIAL

Supplementary material is available at Journal of the American

Medical Informatics Association online.

ACKNOWLEDGMENTS

The authors acknowledge the United Kingdom Research and Inno-
vation (UKRI) funding departments listed above for sponsoring the
research study and publications. The authors also acknowledge the
Ministry of Health Uganda, Health Development and Implementing
Partners, Health Research Institutions and Universities/Academia in
Uganda, as well as the study participants at the National and sub-
National levels including the VHTs/CHEWS in Uganda’s Health
System for participating effectively in the research study detailed in
this research.

CONFLICT OF INTEREST STATEMENT

None declared.

€20z AInr 21 uo Jasn Ausieniun aiasexe Aq 6//2220./ZE6/S/0S/o/onie/elwel/woo dno-olwspese//:sdny woJj papeojumoq


https://academic.oup.com/jamia/article-lookup/doi/10.1093/jamia/ocad034#supplementary-data

Journal of the American Medical Informatics Association, 2023, Vol. 30, No. 5 941

DATA AVAILABILITY

The data underlying this article cannot be shared for ethical and pri-

vacy reasons.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Gamache R, Kharrazi H, Weiner JP. Public and population health infor-
matics: the bridging of big data to benefit communities. Yearb Med Inform
2018;27 (1): 199-206.

Buchlak QD, Esmaili N, Leveque J-C, et al. Machine learning applications
to clinical decision support in neurosurgery: an artificial intelligence aug-
mented systematic review. Neurosurg Rev 2020; 43 (5): 1235-53.
Contreras I, Vehi J. Artificial intelligence for diabetes management and
decision support: literature review. | Med Internet Res 2018; 20 (5):
el077S.

Hosny A, Parmar C, Quackenbush J, et al. Artificial intelligence in radiol-
ogy. Nat Rev Cancer 2018; 18: 500-10.

Kim JT. Application of machine and deep learning algorithms in intelli-
gent clinical decision support systems in healthcare. | Health Med Inform
2018;9:321.

Medic G, Klieff MK, Atallah L, et al. Evidence-based clinical decision sup-
port systems for the prediction and detection of three disease states in crit-
ical care: a systematic literature review [version 2; peer review: 2
approved]. F1000Res 2019; 8:1728.

Montani S, Striani M. Artificial intelligence in clinical decision support: a
focused literature survey. Yearb Med Inform 2019;28: 120-7.

Uganda National Planning Authority. Uganda Vision 2040—National
Planning Authority. 2013th ed. 2013. http://www.npa.go.ug/uganda-
vision-2040/ Accessed March 12,2022.

Uganda Ministry of Health. Health Sector Development Plan 2015/16—
2019/20. Uganda Ministry of Health; 2015: 110.

Ministry of Health-Uganda. Uganda National eHealth Strategy 2016/
2017—2020/2021. Uganda Ministry of Health; 2016.

Kiberu VM, Mars M, Scott RE. Barriers and opportunities to implementa-
tion of sustainable e-Health programmes in Uganda: a literature review.
Afr ] Prim Health Care Fam Med 2017; 9: 1-10.

Huff SL, Munro MC. Information technology assessment and adoption: a
field study. MIS O 1985; 9: 327-40.

Khoja S, Scott R, Gilani S. E-health readiness assessment: promoting
“hope” in the health-care institutions of Pakistan. World Hosp Health
Serv 2008; 44: 36-8.

Mauco KL, Scott RE, Mars M. Development of a conceptual framework
for e-health readiness assessment in the context of developing countries.
In: Maeder AJ, ed. Telehealth Innovations in Remote Healthcare Services
Delivery: Global Telehealth 2020. 10S Press; 2021: 68-77.

Taherdoost H. Importance of technology acceptance assessment for suc-
cessful implementation and development of new technologies. Glob | Eng
Sci2019;1: 1-3.

Wang SJ, Middleton B, Prosser LA, et al. A cost-benefit analysis of elec-
tronic medical records in primary care. Am | Med 2003; 114: 397-403.
Grieger DL, Cohen SH, Krusch DA. A pilot study to document the return
on investment for implementing an ambulatory electronic health record at
an academic medical center. | Am Coll Surg 2007; 205 (1): 89-96.

Rogers EM. Diffusion of Innovations. Sth ed. New York: The Free Press;
2003.

Baker J. The Technology—Organization—Environment framework. In:
Dwivedi YK, Wade MR, Schneberger SL, eds. Information Systems
Theory: Explaining and Predicting Our Digital Society. Vol. 1 [Internet].
New York, NY: Springer New York; 2012: 231-45.

Venkatesh V, Morris MG, Davis GB, et al. User acceptance of information
technology: toward a unified view. MIS Q 2003; 27: 425-78.

DeLone WH, McLean ER. Information systems success: the quest for the
dependent variable. Inf Syst Res 1992; 3: 60-95.

Gholamhosseini L, Ayatollahi H. The design and application of an e-
health readiness assessment tool. Health Inf Manag 2017; 46: 32-41.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Yusif S, Hafeez-Baig A, Soar J. e-Health readiness assessment factors and
measuring tools: a systematic review. Int | Med Inform 2017; 107: 56-64.
Coleman A, Herselman ME, Potass D. E-health readiness assessment for
e-health framework for Africa: a case study of hospitals in South Africa.
In: International Conference on Electronic Healthcare. 4th International
Conference, eHealth 2011. Mélaga, Spain: Springer; 2011: 162-169.
Jennett PA, Gagnon MP, Brandstadt HK. Preparing for success: readiness
models for rural telehealth. | Postgrad Med 2005; 51 (4): 279-85.

Davis FD. A Technology Acceptance Model for Empirically Testing New
End-User Information Systems: Theory and Results [PhD thesis]. Massa-
chusetts Institute of Technology; 1985.

Khoja S, Scott RE, Casebeer AL, et al. e-Health readiness assessment tools
for healthcare institutions in developing countries. Telemed | E Health
20075 13: 425-32.

Zayyad MA, Toycan M. Factors affecting sustainable adoption of e-health
technology in developing countries: an exploratory survey of Nigerian
hospitals from the perspective of healthcare professionals. Peer] 2018; 6:
e4436.

Li J, Land LPW, Ray P, et al. E-Health readiness framework from Elec-
tronic Health Records perspective. Int | Internet Enterprise Manag 2010,
6:326-48.

DeLone WH, McLean ER. The Del.one and McLean model of informa-
tion systems success: a ten-year update. | Manag Inf Syst 2003; 19: 9-30.
Waters E, Rafter J, Douglas GP, et al. Experience implementing a point-
of-care electronic medical record system for primary care in Malawi.
MEDINFO 20105 2010: 96-100.

Mitchel J, Kim Y], Choi JH. The impact of electronic data capture (EDC)
on clinical data management—perspectives from the present into the
Future. Monitor August 2013; 8: 37-41.

Ancker JS, Benda NC, Reddy M, et al. Guidance for publishing qualitative
research in informatics. ] Am Med Inform Assoc 2021; 28: 2743-8.
Korstjens 1, Moser A. Series:
research. Part 4: Trustworthiness and Publishing. Eur | Gen Pract 2018;
24:120-4.

Whitelaw S, Pellegrini DM, Mamas MA, et al. Barriers and facilitators of

practical guidance to qualitative

the uptake of digital health technology in cardiovascular care: a systematic
scoping review. Eur Heart | Digit Health 2021; 2: 62-74.

Verweij L, Smit Y, Blijlevens NM, et al. A comprehensive eHealth imple-
mentation guide constructed on a qualitative case study on barriers and
facilitators of the digital care platform CMyLife. BMC Health Serv Res
2022;22:751.

Vedanthan R, Blank E, Tuikong N, et al. Usability and feasibility of a
tablet-based Decision-Support and Integrated Record-keeping (DESIRE)
tool in the nurse management of hypertension in rural western Kenya. Int
J Med Inform 20155 84: 207-19.

Huddy JR, Ni MZ, Barlow ], et al. Point-of-care C reactive protein for the
diagnosis of lower respiratory tract infection in NHS primary care: a qual-
itative study of barriers and facilitators to adoption. BMJ Open 2016; 6:
€009959.

Sanou A, Jegede A, Nsungwa-Sabiiti ], et al. Motivation of community
health workers in diagnosing, treating, and referring sick young children
in a multicountry study. Clin Infect Dis 20165 63: S270-75.

Labrique AB, Wadhwani C, Williams KA, et al. Best practices in scaling
digital health in low and middle income countries. Glob Health 2018; 14:
1-8.

Mason C, Lazenby S, Stuhldreher R, et al. Lessons learned from imple-
menting digital health tools to address COVID-19 in LMICs. Front Public
Health 20223 10:859941.

Slevin P, Kessie T, Cullen J, et al. Exploring the barriers and facilitators
for the use of digital health technologies for the management of COPD: a
qualitative study of clinician perceptions. OJM 2020; 113: 163-72.
Ministry of ICT-Uganda. Data Protection and Privacy Act, 2019. Uganda
Ministry of ICT; 2019.

Huang F, Blaschke S, Lucas H. Beyond pilotitis: taking digital health inter-
ventions to the national level in China and Uganda. Global Health 2017;
13:49.

€20z AInr 21 uo Jasn Ausieniun aiasexe Aq 6//2220./ZE6/S/0S/o/onie/elwel/woo dno-olwspese//:sdny woJj papeojumoq


http://www.npa.go.ug/uganda-vision-2040/
http://www.npa.go.ug/uganda-vision-2040/

942

Journal of the American Medical Informatics Association, 2023, Vol. 30, No. 5

45.

46.

47.

48.

Pastorino R, De Vito C, Migliara G, et al. Benefits and challenges of Big
Data in healthcare: an overview of the European initiatives. Eur | Public
Health 2019;29: 23-7.

Tangcharoensathien V, Boonperm J, Jongudomsuk P. Sharing health data:
developing country perspectives. Bull World Health Organ 2010; 88 (6):
468-9.

Kuek A, Hakkennes S. Healthcare staff digital literacy levels and their atti-
tudes towards information systems. Health Informatics | 2020; 26:
592-612.

Miseda MH, Were SO, Murianki CA, et al. The implication of the short-
age of health workforce specialist on universal health coverage in Kenya.
Hum Resour Health 2017; 15: 1-7.

49.

50.

51,

52.

Nwankwo B, Sambo MN. Can training of health care workers improve
data management practice in health management information systems: a
case study of primary health care facilities in Kaduna State, Nigeria. Pan
Afr Med ] 2018; 30: 289.

Beck EJ, Gill W, De Lay PR. Protecting the confidentiality and security of
personal health information in low-and middle-income countries in the
era of SDGs and Big Data. Glob Health Action 2016; 9: 32089.
Rosenbaum S. Data governance and stewardship: designing data steward-
ship entities and advancing data access. Health Serv Res 2010; 45: 1442-55.
Kim KK, Browe DK, Logan HC, et al. Data governance requirements for
distributed clinical research networks: triangulating perspectives of
diverse stakeholders. ] Am Med Inform Assoc 2014; 21: 714-9.

€20z AInr 21 uo Jasn Ausieniun aiasexe Aq 6//2220./ZE6/S/0S/o/onie/elwel/woo dno-olwspese//:sdny woJj papeojumoq



