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Abstract

Background: Data science health research (DSHR) uses novel computational methods and high-performance computing to
analyze big datafrom conventional and nonconventional health and related sourcesto generate novel insights and communications.
DSHR creates assets but generates ethical, legal, and socia challenges. Key gapsin current ethical oversight of DSHR include
blurred boundaries between research and nonresearch data use, inadeguate protection of data donors, power imbalances that risk
extractive research practices, algorithmic biases, and regulatory inadequacies. Nigeria, atypical low- and middle-income country
with rapidly expanding DSHR, exemplifies this environment and concerns.

Objective: Thisstudy will éicit answers from Nigerian DSHR stakeholders and contribute to understanding the ethical, legal,
and socia implications (ELSI) of DSHR and developing novel ethical oversight frameworks.

Methods: Between October 2024 and January 2025, we conducted Key Informant Interviews with 65 stakeholders of 87
individuals. The Key Informant Interview guide comprised 11 construct-based question domains addressing awareness of policies
and laws, ethical oversight processes, ELSI considerations in policy development, experiences addressing DSHR challenges,
organizational and procedural frameworks, ideal oversight components, stakeholder roles, research impact on ethics and policy,
regulatory influences on research practices, equity-enhancing policies, and balanced regulations. The interviews lasted 60-90
minutes and were transcribed. We analyzed the transcripts using a hybrid deductive-inductive approach. A priori codes derived
from research objectives provided the analytical framework while allowing for the identification of emergent concepts. The
iterative 3-level coding process involved initial code generation, evaluation, and refinement, with codes grouped into thematic
families and semantic networks representing hierarchical concept relationships. Query tools and Boolean operators were used to
interrogate the codes to extract findings.
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Results: Of 87 invited individuals, 22 (25%) were unable to participate. The 65 participants (age: mean 47.9, SD 7.9 years,
50/65, 77% male) included data science health researchers (25/65, 39%), biomedical researchers (17/65, 26%), Health Research
Ethics Committee members (12/65, 19%), and policymakers (11/65, 17%). Most held doctoral degrees (38/65, 57%) and were
affiliated with academic institutions (45/65, 69%) and government organi zations (26/65, 40%), and had received general research
ethicstraining (50/65, 77%). However, only 12% (8/65) had received predominantly short-duration ethics-specific DSHR training,
while 92% (60/65) acknowledged the need for specialized DSHR ethics education. As of January 2025, the interview transcripts
have been generated, with checking compl eted, with qualitative analysis scheduled for completion by March 2025 and compl etion
of primary manuscripts by the end of 2025.

Conclusions: Thisstudy will generate stakehol der-informed recommendationsfor ethical oversight of DSHR that addressissues
relating to broad consent, EL S, data ownership, benefit-sharing, and donor protection in resource-limited settings. Our findings
will inform global DSHR and research ethics communities on the devel opment of contextually appropriate oversight mechanisms

that promote equitabl e partnerships, co-ownership, and tiered data governance.

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2025;14:€78557) doi: 10.2196/78557

DERR1-10.2196/78557

KEYWORDS

data science; health research; ethics; ethical oversight; Nigeria; low- and middle-income countries (LMICs); qualitative research;

stakeholder engagement

Introduction

Data science health research (DSHR) is a novel and rapidly
growing field derived from several disciplines that coalesced
around the use of novel computational methods and
high-performance computing to collect, store, manipulate, and
analyze huge amounts of health and related data to generate
results or reports and novel insights [1]. The sources and types
of data used in data science research come from the full
spectrum of human activities [2]. They include conventional
data from national and institutional health records, various
surveillance data, regular systematic and opportunistic surveys,
and data from research projects [2-4]. The nonconventional
sources of data for data science research include social media,
geospatial data, and wearables [5-7]. Linkage of these data
sources results in deeper and richer datasets, which, when
combined with advanced computational methods such as
advanced deep learning, machine learning, and artificial
intelligence (Al), create highly valuable assets for data science
research, innovation, and discovery [8,9]. The generation,
collection, and analyses of these conventiona and
nonconventional data for health research and discovery poses
considerable ethical, legal, and social implications (ELSIs)
challenges that require urgent response by research ethicists,
regulatory agencies, and policymakers, particularly inlow- and
middle-income countries (LMICs) such as Nigeria.

Research generating enormous amounts of data that uses data
science methods isincreasing in LMICs, including Nigeria. In
Africa, programs such as the Human Heredity and Health in
Africa, Health Education Partnership Initiative, and President’s
Emergency Planfor AIDS Relief laid the foundation for DSHR
by generating data and devel oping guidance for research ethics
and data sharing based on the classical principles of research
ethics. However, DSHR poses unique challenges to these
classical ethical principles[10].

DSHR occurs in apervasive data environment where digital
footprints from nonresearch activities (eg, social media and
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wearabl es) are often repurposed for health research, sometimes
without the awareness or consent of the data participants[11,12].
This blurs the boundaries between traditional health research
data and other data types, complicating ethical oversight,
particularly when consent modalitiesfor primary datacollection
are unclear or inadequate [13,14]. Secondary data use and
analysis are pervasive in DSHR, and some of these data may
have been collected in nonresearch contexts or under outdated
consent frameworks. This raises critical questions about
confidentiality, data ownership, representational veracity, and
privacy. While anonymization and deidentification are standard
safeguards in regular research projects, advanced data science
methods can reidentify participants through linkage of disparate
datasets, thereby undermining assumptions of confidentiality
[15-17]. Furthermore, DSHR's reliance on heterogeneous
datasets—collected across diverse contexts, jurisdictions, and
timelines—risks accumulating biases and ambiguities, which
may distort i nterpretations and harm communitiesif resultslack
contextual fidelity [18,19].

Another issue of concern, particularly in LMICs, is the power
imbalance on account of the “inverse carelaw” and digital data
poverty arising from the limited availability of data. There are
also challengeswith extractive data practiceswhere international
researchers or entities leverage infrastructural disparities to
conduct “ helicopter research” without equitable and empowered
inclusion or with token inclusion of local researchers or
communities [20,21]. This “predatory inclusion” practice
perpetuates data colonization, where international researchers
or entities exploit LMICs data for profit without fair
benefit-sharing, thereby eroding public trust in research in those
countries[22,23]. Furthermore, new biases such as algorithmic
bias due to a lack of diversity in the data used to build models
and among data science researchers further compound these
challenges [24,25]. These kinds of biases perpetuate health
inequities when the outcome of DSHR is deployed for clinical
or public health use without rigorous scientific, methodological,
and ethical scrutiny.
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In Nigeria, a typical LMIC, the National Code for Health
Research Ethics mandates ethics committee review of al
research projects, including DSHR, even when secondary data
is used [26]. However, there are regulatory gaps with
cross-border DSHR projects because the mechanisms for
harmonizing ethics reviews across jurisdictions remain
underdeveloped [27]. Additionally, pressures from the
involvement of commercial entities create new challenges for
thetraditional ethicsreview processes, which lack the resources
and ability to enforce ethical oversight of research conducted
by international, multinational, extra-territorial individuals or
corporations and prevent profit-driven data exploitation [22].

Several characteristics of the LMICs environment—poor
democratic governance, weak legal infrastructure, high rates of
poverty, low levels of education, and poor information
technology penetration—Iead to limited ability to protect the
interests and guarantee of benefits of research to local
researchers, research participants, and local communities. This
raises significant concerns about the validity and thoroughness
of ethical oversight of DSHR in these environments [28,29].
Lack of global rules and enforcement mechanisms remains a
major concern that is particularly relevant in DSHR, given the
transnational nature of the generation, collection, storage, and
manipulation of data across national borders. Most LMICs
cannot afford local data centers, given their high cost; hence,
their data must be “exported” if they are to contribute to the
“big data” used in some DSHR projects.

The ethical challenges caused by DSHR, therefore, demand
novel ethical frameworks to address the blurred consent
boundaries, reidentification risks, algorithmic biases, and the
risk of commercial exploitation, while ensuring equitable
representation and benefit-sharing for all populations [30,31].
To ensure this, we are conducting a qualitative study that
engages al stakeholders in DSHR with the intention of
answering these research questions:

1 What is the current level of awareness and knowledge
among stakeholders regarding policies, laws, and ethical
frameworks governing DSHR in Nigeria?

2. How effectively do existing ethical oversight mechanisms
addressthe unique EL S| of DSHR in the Nigerian context?

3. What are stakeholders' experiences with addressing EL SI
challengesin DSHR, including issues of consent, privacy,
data ownership, and algorithmic bias?

4. What components should constitute an ideal ethical
oversight framework for DSHR in Nigeria, considering
both international standards and local contexts?

5. How can Nigeria implement adequate ethical regulations
while facilitating DSHR, international collaborations, and
partnerships that prioritize health research goals and

innovations?
6. What roles should various stakeholders, including
researchers, patients, participants, communities,

policymakers, and ethics committees, play in developing
and implementing ethical oversight of DSHR?

The primary outcomes of interest in this study are:

1. Perspectives on broad consent mechanisms appropriate for
DSHR contexts, particularly regarding secondary data use,
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future research applications, and the complexities of
obtaining informed consent in pervasive digital data
environments.

2. Comprehensive recommendations addressing the EL Sl s of
DSHR, including strategiesfor preventing algorithmic bias,
protecting data privacy despite reidentification risks,
ensuring equitable benefit-sharing, and addressing power
imbalances in international research collaborations.

3. Guidance on data ownership structures, benefit-sharing
arrangements with data donors and their communities, and
protections for primary data donors from potential harms
arising from big data analytics and algorithmic biases.

Historically, the development of ethical oversight lags novel
research methodol ogies and technol ogies; nevertheless, we plan
to implement a plan for the codevelopment of a novel ethical
oversight framework for DSHR in Nigeria, a typical LMIC
African country, that is built on theinsights generated from this
research [32-34]. The current study’s outcome will also inform
global ethical discourse on DSHR and the development of
ethical oversight for DSHR in different parts of the world.

Methods

Theoretical Framework

We engage multiple theoretical frameworks for this study
(Figure 1). This includes classical research ethics principles,
ELSI framework, decolonial and postcolonial theory, and
stakeholder engagement theory. The classical ethical theory
rests on principles articulated in the Belmont report and
expanded in subsequent writings [35-37]. Thisincludes respect
for persons, beneficence and nonmal eficence, and justice. The
EL S| framework, which was originally devel oped for genomics,
provides a systematic approach to identifying the broader
societal implications of emerging technologies in research
[38,39]. It encompasses ethical, legal, and social (ELS)
dimensions. Our analyses embrace decolonial and postcolonial
perspectives, which illuminate data colonialism, extractive
research, epistemic justice, and structural power imbalancesin
research relationships [40,41]. Lastly, we use stakeholder
engagement theory, which posits that meaningful participation
of all parties with interests in or affected by research leads to
more legitimate, acceptable, and effective outcomes. In this
study, weintegrate these theoretical frameworksinto amutually
reinforcing approach that honors universal ethical principles
while remaining contextually appropriate; addressing novel
technological challengeswhilelearning from established ethical
precedents; confronting historical and ongoing power
imbalances; and engaging all relevant stakeholdersin cocreating
solutions.

Thesetheoretical frameworksdirectly informed our study design
and implementation in (1) stakeholders' selection wherein we
included distinct groups of stakeholderswho contribute unique
experiences and expertise, (2) the constructs that were used to
organize the research questions, (3) analysis approach which
uses deductive and inductive coding and allowsfor theory driven
analyses, and (4) expected outcomes. The frameworks support
the exploration of our study’s questions, including knowledge
and awareness of existing ethical frameworks and lega
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instruments, current ethical oversight, anovel ethical framework
for DSHR, equity, and justice. The strengths of our frameworks

Adebamowo et d

include their comprehensive coverage of the ethics of DSHR,
contextual sensitivity, practical applicability, and flexibility.

Figure 1. Study design and conceptual flow. DSHR: data science health research; ELSI: ethical, legal, and social implications; HREC: Health Research

Ethics Committee; KOL: key opinion leader.
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Study Design

We will use the Key Informant Interview (KII) qualitative
research method for this study.

Setting
Thisstudy will be conducted in Nigeria, the most popul ous (237
million) and one of the largest economies in Africa, with a

purchasing power parity gross domestic product of US $2.6
trillion in 2025 [42].

Participants

In this study, we will recruit individuas from 4 major
stakeholder groups across Nigeriato participate in KIl. These
groups are:

1. Hedlth researchers who are using data science research
methods for their projectsin Nigeria.

2. Members of Health Research Ethics Committees (HREC)
that have reviewed DSHR proposals.

3. Datascientists who are conducting DSHR.

4. Policymakers, funders, and key opinion leaders (KOL) in
DSHR in Nigeria

We used lists of prime or subcontract awardeesin the National
Institutes of Health’'sHarnessing Data Science for Health
Discovery and Innovation in Africa (DS-| Africa) program in
Nigeria, obtained from the DS-I Africa Program Officers, to
identify researchers involved in data science projects and
members of the ethics committees in the institutions hosting
DS Africaprojectsin Nigeria. Further, we searched databases
such as PubMed, Scopus, Web of Science, etc, for researchers
who have published paperson DSHR in Nigeria. We contacted
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officials of the Nigerian Ministries of Health, Justice,
Communication, Science and Technology, and Education to
identify policymakers responsible for health research and data
science in the public sector in Nigeria. Given the active and
successful private data science sector in Nigeria, we also
contacted relevant trade organi zations and invited their members
to participate in this study. We identified other KOLs on data
science, health, and research in Nigeria through publicly
available information and invited them to participate in this
study [38]. We used multiple strategies to invite participants,
including phone calls, personal contacts, and emails.

Design of KII Guide

We developed a semistructured KIl guide organized by
constructs based on common perceptionsand published literature
on data science, health research, ethics, and protection of
individuals whose data may be used in DSHR (Multimedia
Appendix 1). The KII guidesincluded the following questions:

1. Awareness and knowledge of policies and laws related to
datascience in Nigeria

2. Theethical oversight of the design and implementation of
research projectsin Nigeria.

3. What and how the EL Sissues associated with data science
are considered in the development of institutional and
national policiesfor ethical research in Nigeria

4. Awareness and knowledge of the ELS issues related to
DSHR in Nigeria

5. Experiencewith addressing the EL Sissues associated with
data science research in Nigeria.
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6. Description of the processes and organizations relevant to
the oversight of DSHR in Nigeria. What are the benefits,
limits, and gapsin the policies and organizations?

7. The components of an ideal oversight framework and
policiesfor DSHR.

8. The roles of researchers, patients, research participants,
groups, and communities in the development of ethical
oversight of DSHR.

9. The impact of DSHR on research ethics and policy in
Nigeria and vice versa.

10. Theroles of Nigerian lawsin researchers decisions about
the processes and practices of data science research.

11. The policies that enhance equity and justice in the
deployment of data sciencetoolsfor health research across
different socioeconomic groups in Nigeria.

https://www.researchprotocol s.org/2025/1/€78557
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12. How Nigeria can implement adequate regulations while
facilitating collaborations and partnerships that prioritize
health research goals and innovationsin Nigeria.

We also collected demographic data and information on past
training in research ethics and data science from the participants.

Sample Size, Data Collection, M anagement, and
Analyses

We will interview 65 participants. Based on the principles for
computing sample size for qualitative studies, data saturation
is typically reached with 5 to 10 participants. So, we plan to
recruit 5 to 10 participants in each stakeholders' category
[28,29]. Though some participants may represent multiple
categories of stakeholders, we will ensure a minimum of 5
interviewees per category, as shown in Table 1.
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Table 1. Categories and number of participantsin each stakeholder group, Nigeria 2024.

Participants’ categories Participants, n
Age (years)
<40 5
40-60 5
>60 5
Sex
Mae 5
Female 5
Others 5
Discipline
Data science 5
Health 5
Biology 5
Computer science 5
Glss? >
Research ethics 5
Policymaker 5
Others 5
Domain
Commercid 5
NIH® and other agencies 5
Foundation-sponsored groups 5
Local government-funded groups 5
Private sector-funded groups 5
Consortia 5
Collaborations 5
Researchersinvolved in data science projectsin Nigeria 5
Members of the ethics committees of institutions hosting DS-I Africa’ projectsin Nigeria 5
Officiasof Ministries of Health, Justice, Communication, Science and Technology, and Education 5
in Nigeria
Key stakeholdersin the Nigerian data science private sector 5

8GIS: geographic information system.
PNIH: United States National Institutes of Health.

’DS | Africa: Harnessing Data Science for Health Discovery and Innovation in Africa.

Data Collection

The Klls would be conducted by a research associate assisted
by a notetaker who would take notes and record participants’
nonverbal cues, which would be used to supplement the audio
recordings. Interviews would be conducted in person and
virtually using zoom (Zoom Communications, Inc). Each
interview would last 60 to 90 minutes, and we would use the
KIl guide to guide the interviews. All interviews will be
recorded, and we will transcribe the recordings to generate
transcripts. We will work with Kl participants to clarify their
commentsand correct theinformation they provide asrequired.

https://www.researchprotocol s.org/2025/1/€78557

Before conducting the Klls, participants would be provided
with an information sheet outlining this study’s objectives,
confidentiality measures, and their rights as participants.

Quialitative Data Analyses

We will conduct content analysis using a combination of
deductive and inductive processes with manua and
computer-assisted dataanalysesusing ATLASL (version 7.5.2;
ATLASLi Scientific Software Development GmbH) software.
We will create a priori codes based on our research objective,
as agenera framework, while allowing for emergent concepts
from the discussions. For each code, we will write adescription
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in the code manager to provide contextual information. The
coding would be an iterative process, with the first level of
coding generating initial codes that would be evaluated before
a second and third level of coding. We will group codes into
families according to shared themes and create semantic
networks representing hierarchical relationships between
concepts after areview of the codes. We will analyze each code
to identify emerging opinions and themes for the research
objective. The reflective and thematic memos that we keep
during the coding process would be used to provide contextual
information. We will use query tools and Boolean operatorsto
interrogate the codes and obtain the results that will be published
using the COREQ-32 (Consolidated Criteria for Reporting
Qualitative Research) [42]. We will use simple descriptive
statistical analysesfor the quantitative data associated with these
qualitative data.

Ethical Consider ations

Thisstudy was approved by the National Health Research Ethics
Committee of Nigeria(NHREC/01/01/2007-24/12/2024D) and
the Institutional Review Board of the University of Maryland,
Baltimore (HP-00102012). It was conducted according to the
guidelinesin the Nigerian National Code for Health Research.
Informed consent was obtained from all the participants whom
weinterviewed. Participants were compensated with US $2 for

Table 2. Responserate of participants invited for study, Nigeria 2024.

Adebamowo et al

attending the interviews. All audio recordings and transcripts
were deidentified and stored in password-protected computers.

Results

Reasonsfor Nonresponse Among Participants|nvited
for theKllI

Some 25% (n=22) of the individuals who were invited were
unableto participatein the Klls. Table 2 showsthe main reasons
for the inability to participate. Most (13/22, 59%) did not
respond to our invitation, 27% (6/22) declined to participate,
while the remaining 14% (3/22) were unable to participate due
tologistical or scheduling constraints, and bureaucratic delays.
Among those who did not respond to our invitation to participate
in this study, data science researchers were the largest group
(5/13, 39%), followed by policymakers (3/13, 23%), HREC
members (3/13, 23%), and biomedical researchers (2/13, 15%).
Of the 6 participants who declined to take part in the KI1, most
(5/6, 83%) were data science health researchers, while the
remaining 1 (1/6, 17%) person was a biomedical researcher.
The 3 participants who were unable to participate due to
scheduling difficulties and bureaucratic delays were 1
policymaker, 1 data science health researcher, and 1 biomedical
researcher.

Reasons Values, n (%)
Nonresponse 13 (100)
Policymaker 3(23)
Data science health researcher 5(39)
Health Research Ethics Committee 3(23)
Health data scientist 2(15)
Declined 6 (100)
Data science health researcher 5(83)
Heslth data scientist 1(17)
Others 3(100)
Policymaker 1(33)
Data science health researcher 1(33)
Health data scientist 1(33)

Analysis of Quantitative Data

Table 3 showsthe baseline characteristics of the 65 stakeholders
who participated in this study. Their mean age was 47.9 (SD
7.9) years. Most (50/65, 77%) were male, while 23% (15/65)
were female. More than half (38/65, 57%) of the participants
had doctoral degrees, 25% (16/65) had master’s degrees, and
19% (11/65) had only afirst degree. Some 39% (25/65) of the
participants identified as data science health researchers, 26%
(17/65) were biomedical researchers, 19% (12/65) were
members of HREC, and 17% (11/65) were policymakers. Their
affiliations were mainly with academia (45/65, 69%),
government organizations (26/65, 40%), nongovernmental

https://www.researchprotocol s.org/2025/1/€78557

organizations (7/65, 11%), commercial entities (2/65, 3%), and
teaching hospitals (18/65, 28%). Most (50/65, 77%) reported
having received training in research ethics. Of these, 59%
(38/65) had compl eted short-term training, 12% (8/65) long-term
training, and 6% (4/65) medium-duration training. Most of the
participants (57/65, 88%) had not received any training in the
ethics of DSHR, while 12% (8/65) had received such training.
Among those who had received ethics of DSHR training, 88%
(7/8) completed short-duration training, while 13% (1/8) had
medium-duration training. M ost (60/65, 92%) of the participants
agreed that there is a need for specific training in the ethics of
DSHR.
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Variables Participants, n (%)
Sex
Mae 50 (77)
Female 15 (23)
Education
First degree 11 (17)
Masters 16 (25)
PhD 38 (59)
Category
Policymakers 11 (17)
Data science health researchers 25(39)
Health Research Ethics Committee 12 (19)
Health data scientist 17 (26)
Role within the HREC?
Chairperson 5(42)
Member 7 (58)
Group within HREC
Scientist 11 (92)
Nonscientist 1(8)
Data science health resear cher
Directly use DSMP 15 (60)
Work with others who use DSM 19 (76)
Do not use DSM 0(0)
Others 1(4)
Current data sciencerole
Administrative or manageria 2(12)
Project lead or principal investigator 7 (41)
Dataor ML engineering 8(47)
Data scientist 14 (82)
Statistician or bioinformatician 1(6)
Data architect 2(12)
Data analyst 7(41)
No direct data sciencerole 0(0)
Other 3(18)
Affiliation
Academia 45 (69)
Government 26 (40)
N[elek 7(11)
Commercid 23
Teaching hospital 18 (28)
Level of training received in research ethics
Short (<2 months) 38 (59)
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Variables

Participants, n (%)

Medium (at least 2 months)
Long (>2 months)

None

Level of training received in the ethics of DSHR®
Short (<2 months)
Medium (at least 2 months)
Long (>2 months)

None

4(6)
8(12)
15 (23)

7(12)
1(2)
0(0)
57 (89)

Do you think there should be specific training in the ethics of DSHR?

Yes

No

60 (92)
5(8)

8HREC: Health Research Ethics Committee.
PDSM: data science methods.

°ML: machine learning.

INGO: nongovernmental organization.
®DSHR: data science health research.

Study Timeline

As of January 2025, the interview transcripts have been
generated and checking completed, with qualitative analysis
scheduled for completion by March 2025 and completion of
primary manuscripts by the end of 2025.

Discussion

Principal Findings

Thisisthe first comprehensive, qualitative investigation of the
perspectives of multiple stakeholders on the ethical oversight
for DSHR in Nigeria, a typical African LMIC. Of the 87
individualsinvited, 22 (25.3%) were unableto participate, with
59% (13/22) not responding to invitations. Data science
researchers comprised the largest group among nonresponders
(5/13, 39%), which may reflect time constraints, research
fatigue, or discomfort with ethics-focused discussions. This
pattern warrants attention in future engagement efforts and
suggests the need for sustained iterative approaches to
stakeholder consultation in DSHR ethics development. The
demographic profile of our participants reflects the current
landscape of DSHR engagement in Nigeria, with most
participants (50/65, 77%) being male, over half holding doctoral
degrees (38/65, 57%), and the majority affiliated with academic
institutions (45/65, 69%) and government organizations (26/65,
40%).

A striking finding was the substantial ack of specialized training
in DSHR ethics, with only 12% (8/65) having received any
training specific to the ethics of DSHR, and this was
predominantly short-duration training. Thisdeficit is particularly
concerning given that 92% (60/65) of participants acknowledged
the urgent need for specialized DSHR ethics training. This
finding aligns with recent observations about the lag between
technological advancement, such as DSHR, and the devel opment
of appropriate ethical oversight mechanisms[30,43]. The high
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proportion of participants who recognize the need for training
of stakeholders in the ethical aspects of DSHR suggests
receptiveness to capacity-building initiatives and readiness for
meaningful engagement in devel oping contextually appropriate
ethical frameworks.

Comparison to Prior Work

Our study contributes to the growing body of literature
examining ethical governance of DSHR in Africa. Recent work
emphasized that DSHR in Africa poses unique challenges,
including blurred consent boundaries, reidentification risks,
algorithmic biases, and transnational commercia exploitation
[30]. Our multistakeholder approach directly addresses previous
recommendations for engaging diverse perspectives in
developing novel ethicadl frameworks suitable for
resource-limited settings. The methodology we used in this
study aligns with established best practices in research ethics
policy development, similar to the 7Ps Framework for
stakeholder identification in Patient-Centered Outcomes
Research, emphasizing the importance of including patients,
providers, purchasers, payers, policymakers, product makers,
and principal investigators [44]. Our study adapted the 7Ps
framework to the DSHR context in Nigeria, ensuring
representation from researchers (both data science and
biomedi cal), ethics committee members, research sponsors, and
policymakers. Recent work has demonstrated that effective
stakeholder engagement requires clarifying objectives,
embedding engagement in research frameworks, and fostering
collaborative relationships, which are the principles that we
operationalized through our semistructured interview approach
[45]. The training deficit we identified resonates with broader
assessments of research ethics capacity in Africa. While
substantial progressin building general research ethics capacity
has been made, most of these assessments of ethics capacity
occurred before the rapid expansion of DSHR and did not
address the specialized competencies required for DSHR
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oversight [46]. Our finding that only 12.3% (8/65) of participants
had received DSHR-specific ethicstraining highlights acritical
gap that has emerged recently and requiresfocused intervention.

On broad consent, which we anticipate would emerge asamajor
theme when we complete our qualitative analysis, a recent
comprehensive review highlighted that while broad consent
enables data sharing for secondary research, concerns remain
about whether it adequately protects participants’ autonomy
and community interests in LMICs [47]. Stakeholders
preferences have a so been found to be highly varied [48]. Our
study’s inclusion of multiple stakeholders, including
policymakers who shape consent frameworks, positions us to
contribute nuanced insights about the applications of broad
consent to DSHR in Nigerian contexts. Algorithmic bias
emerged asacritical ELSI concernin our literature review and
islikely to feature prominently in our analysis. Recent work in
this area demonstrated that algorithmic bias poses substantial
challengesin Africa, particularly regarding fairnessand integrity
of Al applications, with the potential to perpetuate data
colonizationif large multinational corporationsimpose solutions
without local innovation [49]. It may constitute a“silent threat
to equity” because equity must be engineered as afoundational
design principlein DSHR rather than retrofitted into agorithms,
data, or analyses [50]. These observations underscore the
urgency of developing ethical frameworksthat explicitly address
algorithmic bias before DSHR tools are widely deployed in
Nigerian health care contexts.

The challenge of data sharing and ownership in African health
research has been well-documented. Data sharing between
African and international health researchers is influenced by
ethical, legal, socia, ingtitutional, and governmental factors,
and freighted with concerns about predatory inclusion and
inadequate benefit sharing [51]. While Open Science principles
are increasingly applied by African researchers, the “inverse
care law” and digital data poverty risks amplification of
extractive data practices [51]. By focusing on stakeholder
perspectives regarding data ownership and benefits sharing
directly, we will be able to address these concerns within the
specific context of DSHR in Nigeria. Recent work on data
protection legislation across Africa identified considerable
variation in requirements for cross-border data transfers and
secondary data use, with enumeration of several proposals to
improve data sharing, including standardized modules for safe
data flows, trusted data environments, dynamic consent
mechanisms, and codes of conduct for secondary datause[52].
We anticipate that similar themes would emerge from our
stakeholder consultations. By including policymakersand KOL s
in our stakeholders' group, we recognize that ethical oversight
of DSHR requires engagement beyond traditional research
participant communities to include those shaping broader
societal understanding and governance of data science.

LMICs must develop appropriate guidelines for the ethical
oversight of DSHR. Thisis particularly urgent in countries such
as Nigeria because of the need to protect data donors, donor
communities, and local researchers. At the same time, LMICs
need to promote DSHR to take advantage of this powerful new
resource and use it to solve many hitherto intractable health
problems. LMICs need to contribute data to global databases
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to alleviate data poverty, which contributes to algorithmic and
other biases, and the limited effectiveness of data science tools
in their environment. LMICs need to develop the right
infrastructure, manpower, training, and oversight mechanisms
for meaningful participation of their researchers and
communitiesin global DSHR [53].

Strength and Future Directions

Our study has several conceptual and methodological strengths
that enhance its validity and potentia impacts. The
multistakeholder approach ensures that we capture diverse
perspectives, and this responds to prevalent power asymmetry
in policy development. We al so operationalize the principle of
epistemic humility and equitable participation [54]. This
inclusive design increasesthelikelihood that recommendations
arising from our study will be contextually appropriate, broadly
acceptable, and implementable within Nigeria's research
ecosystem. The hybrid deductive-inductive content analysis
approach provides methodological rigor while remaining open
to emergent themes not captured in existing literature. We will
use an iterative 3-level coding process with thematic families
and semantic networks that enable identification of complex
relationships between concepts crucia for understanding how
multiple ELSIs intersect in DSHR contexts. The commitment
to reporting findings according to COREQ-32 criteriaenhances
the transparency and reproducibility of our study, aligning with
international standardsfor qualitative health research reporting.
Our focus on Nigeria, a large and populous country with a
rapidly expanding data science use environment and
well-established research ethics infrastructure, yet with gaps
reminiscent of other LMICs, ensures that our findings would
be generalizable to other LMICs.

Our findings would serve as resource materials for training in
the ethics of DSHR and creation of standard operating
procedures for ethics committees addressing DSHR proposals,
particularly in helping to focus on consent frameworks for
secondary data use, agorithmic bias assessment, and
cross-border data sharing governance. Future studies should
examine the implementation and effectiveness of our
recommendations and conduct longitudinal assessmentsduring
the evolution of the ethical oversight of DSHR in Nigerian
institutions. Comparative studies examining stakeholder
perspectives across multiple African countries would test the
generalizability of findings and potentialy inform regional
harmonization efforts for DSHR governance. Additionally,
future work should explore mechanisms for dynamic and
ongoing stakeholder engagement in DSHR ethics as the field
continues to evolve. The rapid pace of technological changein
data science means that static ethical frameworks quickly
become outdated. Establishing communities of practice that
bring together researchers, ethicists, policymakers, and
community representatives for regular deliberation about
emerging DSHR ethics challenges would create adaptive
governance capacity.

Our study has severa limitations. The 25% nonparticipation
rate, consisting mainly of data scientists, introduces potential
selection bias. Thislimitation is partially mitigated by our large
sample size, which still included a lot of data scientists.
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Nevertheless, our findings should be interpreted with awareness
that the most reluctant or time-constrained data scientists may
hold perspectives different from those who participated. Second,
our study’s cross-sectional design captures stakeholder
perspectives at a single time point at an early stage in the
implementation of DSHR in Africa. Perspectives may evolve
as stakeholders gain more experience with DSHR, with changes
in DSHR technologies and methods, and as the ethical
challenges of DSHR become more apparent through real-world
applications. Our study partially addresses this limitation
through its planned dissemination and engagement activities,
which will enable longitudinal tracking of the evolution of
perspective on ethical oversight of DSHR in future research.
The documentation of substantial variation in participants
training and experience levels provides some insight into how
perspectives might evolve with increased engagement. Third,
our interview-based methodology, while providing rich
qualitative data, does not capture quantitative measures of
stakeholder agreement or priorities. Future phases of framework
development would benefit from mixed methods approaches,
perhaps using Delphi techniques to achieve consensus on key
principles and priorities. Such approaches would complement
the qualitative insights from this study with quantitative data
on stakeholder priorities.

Finally, our study occurs within a specific regulatory and
technological context that is rapidly evolving. Nigeria's data
protection legislation, the Nigeria Data Protection Act 2023,
was recently enacted and is still being implemented, meaning
stakeholders' understanding of its implications may be
incomplete. Similarly, rapid advances in Al and machine
learning mean that the DSHR |andscape stakehol ders described
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may quickly change. These temporal limitations necessitate
ongoing monitoring and periodic reassessment of ethical
frameworks devel oped from our study findings. More research
and community consultationsto validate our findingswould be
required.

Dissemination of Findings

We are committed to the widespread dissemination of our
findings. We will disseminate our findings to all stakeholders
in the research ecosystem through submission of a report to
members of national and institutional HRECs, presentations at
research conferences and meetings, and in peer-reviewed
publications. We will communicate our results directly to the
volunteers who participated in our study, DS-I Africaprincipal
investigators, and project sponsors. We will work with the
sponsors to advocate for our findings using personal contacts,
webinars, conferences, and workshops so they can influence
DSHR stakeholdersin Nigeria and other African countries.

Conclusions

This is the first study that we are aware of that will generate
stakeholder-informed recommendations for ethical oversight
of DSHR within resource-limited settings. Participants will
contribute insights on how to address the applications and scope
of broad consent for data use, the ELS challenges, data
ownership and data sovereignty, benefit-sharing, and donor
protectionin DSHR. Thefindingswill inform the global DSHR
and research ethics communities and guide them on the
implementation of contextually appropriate oversight
mechanismsthat promote equitable partnerships, co-ownership,
and tiered data governance while protecting the rights of data
donors and advancing global health research innovation.

The authors acknowledge this study’s participants, the Data Science for Health Discovery and Innovation in Africa Consortium
(DS-I Africa), and members of the BridgEL S| (Bridging Gaps in the Ethical, Legal, and Socia Implications of Data Science
Health Research in Nigeria) project. The contributors associated with BridgEL S| Project are as follows: Charlisee Caga-Anan,
National Institutes of Health, Bethesda, Maryland; Oluwadamilare Oyelade, Department of Research, Center for Bioethics and
Research, Ibadan, Nigeria; M K Imam-Thamim; and | Uthman. Funding for this project was received from the US National
Institutes of Health (BridgEL SI, U01 MH127693) grant. Additional support for CA and SNA was received from the Maryland
Department of Health’'s Cigarette Restitution Fund Program (CH-649-CRF) and the University of Maryland Greenebaum
Comprehensive Cancer Center Support Grant (P30CA134274). The funding agencies did not play any role in the publication.

Data Availability

Data from this study will be available in a publicly accessible data repository according to the National Institutes of Health Data
Sharing Guidelines and will be provided by the corresponding author upon receipt of reasonable requests.

Authors Contributions

Conceptualization— CA.

Data curation— AA (lead), Pl (equal), CA (supporting).

Formal analysis— CA (lead), PI (equal).

Funding acquisition— TO (lead), CA (equa).

Investigation—CA (lead), AA (supporting), Pl (supporting), SNA (supporting), SC (supporting), OCM (supporting), The BridgEL S|
Project as part of the DS-I Africa Consortium (supporting).

Methodology— CA

Project administration— CA (lead), TO (supporting), SNA (supporting).

Resources— CA (lead), TO (supporting), The BridgEL Sl Project as part of the DS-1 Africa Consortium (supporting).

https://www.researchprotocols.org/2025/1/e78557 JMIR Res Protoc 2025 | vol. 14 | €78557 | p. 11

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Adebamowo et &

Software— Pl (lead), CA (equal).

Supervision— CA (lead), TO (supporting), SA (supporting), AJ (supporting).

Validation— CA (lead), SNA (supporting).

Visualization— CA (lead), AA (supporting), Pl (supporting).

Writing — original draft— Pl (lead) AA (equal), CA (supporting).

Writing — review and editing— CA (lead) Pl (supporting), AJ (supporting), SC (supporting), SA (supporting), TO (supporting),
OA (supporting), SNA (supporting).

Conflictsof Interest
None declared.

Multimedia Appendix 1

Key Informant Interview Guides.
[DOCX File, 1409 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Peer review report from the Center for Scientific Review Special Emphasis Panel RFA-RM-20-017: Harnessing Data Science
for Health Discovery and Innovation in Africa— Ethical, Legal and Social Implications Research (National Institutes of Health,
USA).

[PDE File (Adobe PDF File), 56 KB-Multimedia Appendix 2]

References

1. Loukides M. What |s Data Science? Gravenstein Hwy North. O'Reilly Media, Inc; 2011.

2. Markowetz A, Blaszkiewicz K, Montag C, Switala C, Schlaepfer TE. Psycho-informatics: big data shaping modern
psychometrics. Med Hypotheses. 2014;82(4):405-411. [doi: 10.1016/j.mehy.2013.11.030] [Medline; 24529915]

3. CostaFF. Big datain biomedicine. Drug Discov Today. 2014;19(4):433-440. [doi: 10.1016/j.drudis.2013.10.012] [Medline;
24183925]

4.  Mittelstadt BD, Floridi L. The ethics of big data: current and foreseeable issuesin biomedical contexts. Sci Eng Ethics.
2016;22(2):303-341. [doi: 10.1007/s11948-015-9652-2] [Medline: 26002496]

5. AndandaA. Health-related biotechnology in Africa: managing the legislative and regulatory issues. Afr JMed Med Sci.
2007;36 Suppl:55-61. [Medline: 17703566]

6. AndandaP. Ethical and legal governance of health-related research that use digital data from user-generated online health
content. Inf, Commun Soc. 2020;23(8):1154-1169. [doi: 10.1080/1369118x.2019.1699591]

7.  ColesD, WathutaJ, AndandaP. ICT and mobile datafor health research. In: Ethics Dumping: Case Studiesfrom North-South
Research Collaborations. Cham. Springer; 2017:99-106.

8.  Cdli LA, FineB, Stone DJ. An awakening in medicine: the partnership of humanity and intelligent machines. Lancet Digit
Health. 2019;1(6):€255-e257. [FREE Full text] [doi: 10.1016/s2589-7500(19)30127-x] [Medline: 32617524]

9.  Prainsack B, Buyx A. A solidarity-based approach to the governance of research biobanks. Med Law Rev. 2013;21(1):71-91.
[doi: 10.1093/medlaw/fws040] [Medline: 23325780]

10. Adebamowo C, Callier S, Maduka OC, Akintola S, Kukucka J, Arima CG, et a. Ethical oversight of data science health
research in Africa. NEIM Al. 2024;1(6):Alpc2400033. [doi: 10.1056/ai pc2400033]

11. Montgomery K, Chester J, Kopp K. Health wearables: ensuring fairness, preventing discrimination, and promoting equity
in an emerging internet-of-things environment. J Inf Policy. 2018;8:34-77. [doi: 10.5325/jinfopali.8.2018.0034]

12.  Shilton K, MossE, Gilbert SA, Bietz MJ, Fiedler C, Metcalf J, et al. Excavating awareness and power in data science: a
manifesto for trustworthy pervasive data research. Big Data Soc. 2021;8(2). [doi: 10.1177/20539517211040759]

13. Krishnan S, Liu Q, Neyaz A, Kumar A, Placker J. Security, privacy and steganographic analysis of FaceApp and TikTo.
Int J Comput Sci Secur (1JCSS). 2020;14(2):59.

14. Litman-Navarro K. We read 150 privacy policies. They Were an Incomprehensible Disaster. The New York Times. 2019.
URL: https.//www.nytimes.com/interactive/2019/06/12/opinion/f acebook-googl e-privacy-policies.html [accessed 2025-10-28]

15. Chevrier R, Foufi V, Gaudet-Blavignac C, Rabert A, Lovis C. Use and understanding of anonymization and de-identification
inthe biomedical literature: scoping review. JMed Internet Res. 2019;21(5):€13484. [FREE Full text] [doi: 10.2196/13484]
[Medline: 31152528]

16. Chikwetu L, Miao Y, Woldetensae MK, Bell D, Goldenholz DM, Dunn J. Does deidentification of datafrom wearable
devices give us afalse sense of security? A systematic review. Lancet Digit Health. 2023;5(4):e239-e247. [FREE Full text]
[doi: 10.1016/S2589-7500(22)00234-5] [Medline: 36797124]

17. ZuoZ,Watson M, Budgen D, Hall R, Kennelly C, Al Moubayed N. Dataanonymization for pervasive health care: systematic
literature mapping study. IMIR Med Inform. 2021;9(10):€29871. [FREE Full text] [doi: 10.2196/29871] [Medline: 34652278)

https://www.researchprotocols.org/2025/1/e78557 JMIR Res Protoc 2025 | vol. 14 | €78557 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v14i1e78557_app1.docx&filename=0cec1f26339316686eb1f7e26325ffd4.docx
https://jmir.org/api/download?alt_name=resprot_v14i1e78557_app1.docx&filename=0cec1f26339316686eb1f7e26325ffd4.docx
https://jmir.org/api/download?alt_name=resprot_v14i1e78557_app2.pdf&filename=94ed5ad0481a87426f2dfd8a6d9f9524.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e78557_app2.pdf&filename=94ed5ad0481a87426f2dfd8a6d9f9524.pdf
http://dx.doi.org/10.1016/j.mehy.2013.11.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24529915&dopt=Abstract
http://dx.doi.org/10.1016/j.drudis.2013.10.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24183925&dopt=Abstract
http://dx.doi.org/10.1007/s11948-015-9652-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26002496&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17703566&dopt=Abstract
http://dx.doi.org/10.1080/1369118x.2019.1699591
https://europepmc.org/abstract/MED/32617524
http://dx.doi.org/10.1016/s2589-7500(19)30127-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32617524&dopt=Abstract
http://dx.doi.org/10.1093/medlaw/fws040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23325780&dopt=Abstract
http://dx.doi.org/10.1056/aipc2400033
http://dx.doi.org/10.5325/jinfopoli.8.2018.0034
http://dx.doi.org/10.1177/20539517211040759
https://www.nytimes.com/interactive/2019/06/12/opinion/facebook-google-privacy-policies.html
https://www.jmir.org/2019/5/e13484/
http://dx.doi.org/10.2196/13484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31152528&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-7500(22)00234-5
http://dx.doi.org/10.1016/S2589-7500(22)00234-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36797124&dopt=Abstract
https://medinform.jmir.org/2021/10/e29871/
http://dx.doi.org/10.2196/29871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34652278&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Adebamowo et &

18. Jakob CEM, Kohlmayer F, Meurers T, Vehreschild JJ, Prasser F. Design and evaluation of a data anonymization pipeline
to promote Open Science on COVID-19. Sci Data. 2020;7(1):435. [FREE Full text] [doi: 10.1038/s41597-020-00773-y]
[Medline: 33303746]

19. LukoianovaT, Rubin VL. Veracity roadmap: is big data objective, truthful and credible? ACRO. 2014;24(1):4-15. [doi:
10.7152/acro.v24i1.14671]

20. Haelewaters D, Hofmann TA, Romero-Olivares AL. Ten simple rules for global north researchers to stop perpetuating
helicopter research in the Global South. PLOS Comput Biol. 2021;17(8):€1009277. [FREE Full text] [doi:
10.1371/journal.pchi.1009277] [Medline: 34411090]

21. McMillan Cottom T. Where platform capitalism and racial capitalism meet: the sociology of race and racism in the digital
society. Sociol Race Ethn. 2020;6(4):441-449. [doi: 10.1177/2332649220949473]

22. Spector-Bagdady K. Governing secondary research use of health data and specimens: the inequitable distribution of
regulatory burden between federally funded and industry research. JLaw Biosci. 2021;8(1):1sab008. [FREE Full text] [doi:
10.1093/j1b/Isab008] [Medline: 34055367]

23. Weinberg L. Rethinking fairness: an interdisciplinary survey of critiques of hegemonic ML fairness approaches. JAIR.
2022;74:75-109. [doi: 10.1613/jair.1.13196]

24. Fazelpour S, Danks D. Algorithmic bias: senses, sources, solutions. Philos Compass. 2021;16(8):e12760. [doi:
10.1111/phc3.12760]

25. Zenker F. Argumentation: Cognition and Community: Proceedings of the 9th International Conference of the Ontario
Society for the Study of Argumentation. Windsor, Ontario, Canada. The Ontario Society for the Study of Argumentation;
2011.

26. Nationa Health Research Ethics Committee of Nigeria. National Code of Health Research Ethics (NCHRE). National
Health Research Ethics Committee of Nigeria. 2007. URL: https://nhrec.gov.ng/ [accessed 2025-10-27]

27. Chaudhry I, Thurtle V, Foday E, Leather AJM, Samai M, Wurie H, et al. Strengthening ethics committees for health-related
research in sub-Saharan Africa: a scoping review. BMJ Open. 2022;12(11):e062847. [FREE Full text] [doi:
10.1136/bmjopen-2022-062847] [Medline: 36410802]

28. Rothstein MA, Wilbanks JT. Introduction: unregulated health research using mobile devices. JLaw Med Ethics.
2020;48(1_suppl): 7-8. [FREE Full text] [doi: 10.1177/1073110520917026] [Medline: 32342750]

29. Rothstein MA, Wilbanks JT, Beskow LM, Brelsford KM, Brothers KB, Doerr M, et al. Unregulated health research using
mobile devices: ethical considerations and policy recommendations. JLaw Med Ethics. 2020;48(1_suppl):196-226. [FREE
Full text] [doi: 10.1177/1073110520917047] [Medline: 32342752]

30. Adebamowo CA, Cdllier S, Akintola S, Maduka O, Jegede A, ArimaC, et al. BridgEL Sl Project as part of the DS-1 Africa
Consortium. The promise of data science for health research in Africa. Nat Commun. 2023;14(1):6084. [FREE Full text]
[doi: 10.1038/s41467-023-41809-2] [Medline: 37770478]

31. Loi M, DehayeP. If dataisthe new oil, when is the extraction of value from data unjust? In: Philosophy and Public Issues
(New Series. Rome, Italy. LUISS University Press, 2017:137-178.

32. BonhamVL, Cdlier SL, Royal CD. Will precision medicine move usbeyond race? N Engl JMed. 2016;374(21):2003-2005.
[FREE Full text] [doi: 10.1056/NEJMp1511294] [Medline: 27223144]

33. DoveES, KnoppersBM, Zawati MH. An ethics safe harbor for international genomicsresearch? Genome Med. 2013;5(11):99.
[FREE Full text] [doi: 10.1186/gm503] [Medline: 24267880]

34. DoveES, Knoppers BM, Zawati MH. Towards an ethics safe harbor for global biomedical research. J Law Biosci.
2014;1(1):3-51. [FREE Full text] [doi: 10.1093/jIb/Ist002] [Medline: 27774154]

35. Beauchamp T, Childress J. Principles of Biomedical Ethics. New York. Oxford University Press; 2019.

36. Emanuel EJ, Wendler D, Grady C. What makes clinical research ethical? JAMA.. 2000;283(20):2701-2711. [doi:
10.100V/jama.283.20.2701] [Medline; 10819955]

37. Emanuel E, Wendler D, Killen J, Grady C. What makes clinical research in devel oping countries ethical ? The benchmarks
of ethical research. JInfect Dis. 2004;189(5):930-937. [doi: 10.1086/381709] [Medline: 14976611]

38. Langfelder EJ, Juengst ET. Ethical, Legal, and Socia Implications (ELSI) Program: National Center for Human Genome
Research, National Ingtitutes of Health. PoliticsLife Sci. 1993;12(2):273-275. [doi: 10.1017/90730938400024217] [Medline:
11654724]

39. KayeJ, Medin EM, Knoppers BM, Juengst ET, Deschénes M, Cambon-Thomsen A, et al. Research priorities. ELS| 2.0
for genomics and society. Science. 2012;336(6082):673-674. [FREE Full text] [doi: 10.1126/science.1218015] [Medline:
22582247)

40. Pratt B, de Vries J. Where is knowledge from the global South? An account of epistemic justice for aglobal bioethics. J
Med Ethics. 2023;49(5):325-334. [FREE Full text] [doi: 10.1136/jme-2022-108291] [Medline: 36657964]

41. Frimpong-Mansoh Y. Intercultural global bioethics. JMed Ethics. 2023;49(5):339-340. [doi: 10.1136/jme-2023-109090]
[Medline: 36944501]

42. World economics. Nigeria. Web page London. World Economics; 2024. URL : https://www.worldeconomics.com/
Demographics/Population/Nigeria.aspx [accessed 2025-10-28]

https://www.researchprotocols.org/2025/1/e78557 JMIR Res Protoc 2025 | vol. 14 | €78557 | p. 13

(page number not for citation purposes)


https://doi.org/10.1038/s41597-020-00773-y
http://dx.doi.org/10.1038/s41597-020-00773-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33303746&dopt=Abstract
http://dx.doi.org/10.7152/acro.v24i1.14671
https://dx.plos.org/10.1371/journal.pcbi.1009277
http://dx.doi.org/10.1371/journal.pcbi.1009277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34411090&dopt=Abstract
http://dx.doi.org/10.1177/2332649220949473
https://europepmc.org/abstract/MED/34055367
http://dx.doi.org/10.1093/jlb/lsab008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34055367&dopt=Abstract
http://dx.doi.org/10.1613/jair.1.13196
http://dx.doi.org/10.1111/phc3.12760
https://nhrec.gov.ng/
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=36410802
http://dx.doi.org/10.1136/bmjopen-2022-062847
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36410802&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1073110520917026?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1073110520917026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32342750&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1073110520917047?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/1073110520917047?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1073110520917047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32342752&dopt=Abstract
https://doi.org/10.1038/s41467-023-41809-2
http://dx.doi.org/10.1038/s41467-023-41809-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37770478&dopt=Abstract
https://europepmc.org/abstract/MED/27223144
http://dx.doi.org/10.1056/NEJMp1511294
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27223144&dopt=Abstract
https://genomemedicine.biomedcentral.com/articles/10.1186/gm503
http://dx.doi.org/10.1186/gm503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24267880&dopt=Abstract
https://europepmc.org/abstract/MED/27774154
http://dx.doi.org/10.1093/jlb/lst002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27774154&dopt=Abstract
http://dx.doi.org/10.1001/jama.283.20.2701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10819955&dopt=Abstract
http://dx.doi.org/10.1086/381709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14976611&dopt=Abstract
http://dx.doi.org/10.1017/s0730938400024217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11654724&dopt=Abstract
https://europepmc.org/abstract/MED/22582247
http://dx.doi.org/10.1126/science.1218015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22582247&dopt=Abstract
https://europepmc.org/abstract/MED/36657964
http://dx.doi.org/10.1136/jme-2022-108291
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36657964&dopt=Abstract
http://dx.doi.org/10.1136/jme-2023-109090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36944501&dopt=Abstract
https://www.worldeconomics.com/Demographics/Population/Nigeria.aspx
https://www.worldeconomics.com/Demographics/Population/Nigeria.aspx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Adebamowo et &

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

Romeo Casabona CM. Scientific advances, ethical oversight and legal institutionality. In: Handbook of Bioethical Decisions
Volume II: Scientific Integrity and Institutional Ethics. Cham. Springer; 2023:255-276.

Concannon TW, Meissner P, Grunbaum JA, McElwee N, GuiseJ, SantaJ, et al. A new taxonomy for stakeholder engagement
in patient-centered outcomes research. J Gen Intern Med. 2012;27(8):985-991. [FREE Full text] [doi:
10.1007/s11606-012-2037-1] [Medline: 22528615]

Boaz A, Hanney S, Borst R, O'Shea A, Kok M. How to engage stakeholders in research: design principlesto support
improvement. Health Res Policy Syst. 2018;16(1):60. [FREE Full text] [doi: 10.1186/s12961-018-0337-6] [Medline:
29996848]

Ferguson K, Adebamowo C, Adejumo AO, Ogundiran T, Aliyu MH, Gordon EJ, et al. Strengthening research ethics capacity
in West Africa, 2015-2024. J Empir Res Hum Res Ethics. 2025:15562646251335076. [doi: 10.1177/15562646251335076]
[Medline: 40583642]

Essack Z, Ndebele P, Matisonn H, de Vries J, Moodley K, Rennie S, et a. Health research ethics in Southern Africa:
building capacity and cultivating excellence. J Empir Res Hum Res Ethics. 2025:15562646251347549. [FREE Full text]
[doi: 10.1177/15562646251347549] [Medline: 40583759]

Tindana P, de Vries J. Broad consent for genomic research and biobanking: perspectives from low- and middle-income
countries. Annu Rev Genomics Hum Genet. 2016;17:375-393. [doi: 10.1146/annurev-genom-083115-022456] [Medline:
26905784]

Pasipamire N, MuroyiwaA. Navigating algorithm biasin Al: ensuring fairness and trust in Africa. Front ResMetrics Anal.
2024;9:1486600. [FREE Full text] [doi: 10.3389/frma.2024.1486600] [Medline: 39512269]

Joseph J. Algorithmic biasin public health Al: asilent threat to equity in low-resource settings. Front Public Health.
2025;13:1643180. [FREE Full text] [doi: 10.3389/fpubh.2025.1643180] [Medline: 40771228]

Chabilall J, Brown Q, Cengiz N, Moodley K. Dataas scientific currency: challenges experienced by researcherswith sharing
health datain sub-Saharan Africa. PLOS Digit Health. 2024;3(10):e0000635. [doi: 10.1371/journal.pdig.0000635] [Medline:
39446843]

Munung NS, Staunton C, Mazibuko O, Wall PJ, Wonkam A. Dataprotection legidation in Africaand pathwaysfor enhancing
compliance in big data health research. Health Res Policy Syst. 2024;22(1):145. [FREE Full text] [doi:
10.1186/s12961-024-01230-7] [Medline: 39407232]

Fatumo S, Chikowore T, Choudhury A, Ayub M, Martin AR, Kuchenbaecker K. A roadmap to increase diversity in genomic
studies. Nat Med. 2022;28(2):243-250. [FREE Full text] [doi: 10.1038/s41591-021-01672-4] [Medline: 35145307]
Harnessing data science for health discovery and innovation in Africa (DS-1 Africa). National Institutes of Health. 2024.
URL: https://commonfund.nih.gov/harnessing-data-science-heal th-discovery-and-innovation-af rica-ds-i-africa [accessed
2025-10-28]

Abbreviations

Al: artificial intelligence

COREQ-32: Consolidated Criteriafor Reporting Qualitative Research

DSHR: data science health research

DS Africa: Harnessing Data Science for Health Discovery and Innovation in Africa
ELS: ethical, legal, and social

ELSI: ethical, legal, and social implication

HREC: Health Research Ethics Committee

KOL: key opinion leader

KI1l: Key Informant Interview

LMIC: low- and middle-income country

https://www.researchprotocols.org/2025/1/e78557 JMIR Res Protoc 2025 | vol. 14 | €78557 | p. 14

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/22528615
http://dx.doi.org/10.1007/s11606-012-2037-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22528615&dopt=Abstract
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-018-0337-6
http://dx.doi.org/10.1186/s12961-018-0337-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29996848&dopt=Abstract
http://dx.doi.org/10.1177/15562646251335076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40583642&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/15562646251347549?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/15562646251347549
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40583759&dopt=Abstract
http://dx.doi.org/10.1146/annurev-genom-083115-022456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26905784&dopt=Abstract
https://doi.org/10.3389/frma.2024.1486600
http://dx.doi.org/10.3389/frma.2024.1486600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39512269&dopt=Abstract
https://doi.org/10.3389/fpubh.2025.1643180
http://dx.doi.org/10.3389/fpubh.2025.1643180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40771228&dopt=Abstract
http://dx.doi.org/10.1371/journal.pdig.0000635
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39446843&dopt=Abstract
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-024-01230-7
http://dx.doi.org/10.1186/s12961-024-01230-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39407232&dopt=Abstract
https://europepmc.org/abstract/MED/35145307
http://dx.doi.org/10.1038/s41591-021-01672-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35145307&dopt=Abstract
https://commonfund.nih.gov/harnessing-data-science-health-discovery-and-innovation-africa-ds-i-africa
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Adebamowo et &

Edited by A Schwartz; The proposal for this study was peer-reviewed by: ZRG1 BBBP-A (70) - Center for Scientific Review Special
Emphasis Panel RFA-RM-20-017: Harnessing Data Science for Health Discovery and Innovation in Africa— Ethical, Legal and Social
Implications Research (National Institutes of Health, USA). See the Multimedia Appendix for the peer-review report. Submitted
04.Jun.2025; accepted 20.0ct.2025; published 18.Dec.2025.

Please cite as:

Adebamowo C, Akintola A, Maduka OC, Ikhane P, Jegede A, Callier S Akintola S, Ogundiran T, Adeyemo O, Adebamowo SN,
BridgeLS Project as part of the DS-| Africa Consortium

Knowledge and Recommendations of Stakeholders Regarding Ethical Oversight of Data Science Health Research: Protocol for a
Qualitative Sudy

JMIR Res Protoc 2025;14:€78557

URL.: https://www.researchprotocols.org/2025/1/e78557

doi: 10.2196/78557

PMID: 41130595

©Clement Adebamowo, Adeola Akintola, Oluchi C Maduka, Peter Ikhane, Ayodele Jegede, Shawneequa Callier, Simisola
Akintola, Temidayo Ogundiran, Olusegun Adeyemo, Sally N Adebamowo, BridgeL Sl Project as part of the DS Africa
Consortium. Originally published in IMIR Research Protocols (https://www.researchprotocols.org), 18.Dec.2025. 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 unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocols, is properly cited. The complete bibliographicinformation,
alink to the original publication on https://www.researchprotocols.org, aswell as this copyright and license information must be
included.

https://www.researchprotocols.org/2025/1/e78557 JMIR Res Protoc 2025 | vol. 14 | €78557 | p. 15
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2025/1/e78557
http://dx.doi.org/10.2196/78557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=41130595&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

