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Abstract

Digital health solutions and personalized medicine are increasingly promoted as pathways to improve health care delivery in
low-resource settings, including Ghana. Drawing on insights from our examination of the published literature and our engagement
with digital health research in this context, we present a scholarly viewpoint on how digital health has been positioned in relation
to personalized medicine in Ghana, where progress has been uneven and largely oriented toward population-level interventions.
We observe that most digital health initiatives in Ghanafocus on mobile health apps and health information systems that support
service delivery and access, with limited trand ation toward truly personalized models of care. Although personalized medicine
isfrequently discussed asafuturegoal, it remainsweakly operationalized in practice, and approaches such asN-of -1 trial s—often
cited as exemplars of individualized care—are notably absent from the existing literature. Importantly, the limited uptake of
personalized approaches does not reflect alack of relevance in Ghana, but rather the constraints of population-level digital health
strategiesthat, while essential, have shown limited capacity to addressindividual heterogeneity in treatment responses, adherence,
and long-term outcomes. We argue that this absence reflects structural, methodological, and policy-related challenges. At the
sametime, emerging digital health infrastructure, policy interest, and research capacity present opportunitiesto reposition digital
health as an enabler of personalized medicine. Helping many single individuals through scalable digital personalized approaches
may be a valuable innovative approach to public health. This viewpoint articulates key gaps, contextual constraints, and future
directions, with the aim of informing researchers, policymakers, and implementers seeking to advance personalized, data-driven
care in Ghana and comparabl e settings.

(J Med Internet Res 2026;28:€70696) doi: 10.2196/70696

KEYWORDS
personalized medicine; digital health; health interventions; Ghana; N-of-1 trials

: L infrastructure and health workforce capacity [4-6]. However,
Reframing Digital Health and considerably less attention has been given to how digital health
Personalized Medicine in Ghana might meaningfully enable personalized models of care that

. ] respond to individual patient needs rather than population
Digital health has become a central pillar of health system averages[6-9].

strengthening effortsin many low- and middle-income countries,

including Ghana, where mobile health apps, electronic health Personalized medicine, broadly understood as the tailoring of
records, and digital decision-support tools are increasingly ~ Prevention, diagnosis, and treatment strategies to individual
integrated into service delivery [1-3]. These initiatives are Characteristics, has gained prominencein high-income settings
commonly framed around improving access, efficiency, and  Put remains conceptually and operationally underdeveloped in
continuity of care, particularly in settings constrained by limited Many low-resource contexts. In Ghana, discussions of
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personalized medicine are often aspirational, with limited clarity
on how existing digita health systems could support
individualized decision-making in routine practice [3,10]. As
aresult, digital health and personalized medicine are frequently
discussed in paralle rather than asmutually reinforcing domains
[11-13].

Our examination of the published literature on digital healthin
Ghana suggests that most existing initiatives prioritize
generalized service delivery improvements, such as appointment
reminders, health education, surveillance, and data management
[3,14,15]. While these efforts are important, they rarely extend
toward designs that support individual-level experimentation,
adaptive treatment strategies, or sustained personalization over
time. Notably, approaches such as N-of-1 trials—which are
single-person crossover trias that are often highlighted in the
personalized medicine discourse as a rigorous method for
individual-level evaluation—are absent from the Ghanaian
digital hedlth literature. We contend that this absence reflects
structural, methodological, and policy-related barriers rather
than alack of relevance or potential [5,10,16].

Thisviewpoint arguesthat reframing digital health asapotential
enabler of personalized medicine in Ghana requires greater
conceptual precision, contextual sensitivity, and deliberate
alignment between technol ogical design, research methods, and
health system priorities. Rather than treating the current evidence
base as adeficit, we useit asafoundation to articul ate key gaps,
clarify misconceptions, and outlinefuture directionsfor research,
policy, and implementation.

What the Existing Evidence Suggests
About Digital Health and Personalized
Medicine in Ghana

Our perspective isinformed by a protocol-guided examination
of the published literature on digital health, personalized
medicine, and N-of-1 trialsin Ghana. Thisexamination followed
a preregistered protocol to ensure transparency and
methodological rigor, with the protocol publicly available
through the Open Science Framework [17]. We systematically
searched multiple bibliographic databases, including PubMed,
Scopus, |IEEE Xplore, the Cochrane Library, and Google
Scholar, covering the period from 2000 to 2024. Retrieved
records were screened and charted using predefined criteriato
map intervention types, thematic focus, and the extent to which
individualized approacheswere operationalized in practice. This
examination reveal ed several consistent patternsrelevant to the
advancement of individualized care.

First, the existing body of work isrelatively small—in total, 40
relevant studies were identified across the entire search
period—and unevenly distributed, with most studies
concentrated on digital health interventions designed to improve
access, efficiency, and service delivery at the population level.
Mobile heath apps and electronic health record systems
dominate this landscape, reflecting national and institutional
priorities around digitization and health system strengthening
[6,7,18]. More specifically, mobile hedth interventions
constituted approximately 60% of identified studies, followed
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by electronic health record and broader eHealth system
implementations (approximately one quarter of studies).
Explicitly personalized medicine applications accounted for
lessthan 10% of publications, and no empirical applications of
N-of-1 trials were identified. This distribution illustrates the
strong orientation toward population-level digital service
delivery, with comparatively limited operationalization of
individualized care models.

Second, personalized medicine remainsweakly operationalized
in practice within Ghana and possibly also other low-resource
settings, despite being frequently invoked in conceptual
discussions. Only a small subset of the literature engages
explicitly with personalization beyond stratified or
protocol -driven approaches, and even fewer studies articulate
how individual-level datacould be used toiteratively adapt care
over time. This pattern suggests that personalization is often
treated as a future aspiration rather than a design principle
embedded in current digital health initiatives [11,12].

Third, we did not identify any empirical applications of N-of-1
trials within the Ghanaian digital health literature, despite the
theoretical alignment between digital health and individualized
experimentation and despite frequent conceptual discussion of
personalized medicinein theliterature. N-of-1 trialsare widely
described in the personalized medicine literature as a rigorous
approach to evaluating treatment effects at the individual level,
particularly for chronic and heterogeneous conditions [19-21].
We contend that their absence in the Ghanaian context reflects
structural, methodological, and regulatory barriers rather than
alack of relevance or potential.

Finally, the Ghana-based studies within the reviewed literature
reflect both national investment in digital health and the way
research agendas are shaped by funding priorities, policy
emphasis, and dataavailability. Whileinsightsfrom comparable
low-resource settings are informative, the Ghanaian case
illustrates how contextual factors—such as governance
structures,  digital infrastructure, and  workforce
capacity—mediate the trandation of digital health tools into
more personalized models of care [22-24]. For instance,
assessments of Ghana's eHealth workforce reveal that limited
training in health informatics restricts the ability of frontline
workers to utilize digital tools for complex, adaptive
decison-making beyond basic data entry. Similarly, the
fragmentation of el ectronic health record systems often prevents
the interoperability needed to generate the longitudinal patient
profiles essential for personalized care [3,5]. Taken together,
these observations provide a foundation for rethinking how
digita health initiatives might evolve beyond generalized
interventions toward approaches that better support
individual-level decision-making.

Although this analysis is grounded in evidence from Ghana,
several of the patterns identified are likely to extend to other
low- and middle-income settings pursuing digital health-enabled
health system strengthening. Across studies in Ghana and
comparable low- and middle-income countries, digital health
interventions are frequently designed as fixed, protocol-driven
tools aimed at standardized service delivery, often embedded
within predefined reporting and administrative workflows
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[6,7,25]. Although appropriate for scaling essential services,
such designs rarely incorporate mechanisms for systematic
within-person learning or adaptive treatment refinement over
time. While these approaches have delivered important gains,
they have aso revealed shared limitations in addressing
individual heterogeneity in disease trgectories, treatment
response, and long-term care needs, particularly as health
systems face a growing burden of chronic and
non-communicable conditions [26,27]. For example, mobile
health interventions for noncommunicable diseases often rely
on standardized SMS text messaging protocols that do not
dynamically adapt to a patient’s specific adherence barriers or
changing health status[26]. Similarly, clinical decision support
systemsused in maternal care are frequently optimized for strict
guideline adherence, often missing the unique, evolving risk
profiles of individual patients [28].

The Ghanaian case thus offers broader insight into how digital
health investments, when primarily oriented toward
population-level objectives, may inadvertently constrain the
development of more individualized models of care. Challenges
related to workforce capacity, data governance, and the use of
routinely collected digital data for adaptive decision-making
recur across many resource-constrained settings. At the same
time, Ghana's relatively mature digital health ecosystem
illustrates how existing infrastructure could be leveraged to
support more personalized approaches without requiring
fundamentally new systems. These insights may therefore
inform efforts in other settings seeking to move beyond
generdlized digital health interventions toward more
personalized, data-driven care.

Implications for Research, Policy, and
Practice

The patterns observed in the existing literature have important
implications for how digital health and personalized medicine
are conceptualized and pursued in Ghana. First, thereisaneed
to move beyond viewing digital health solely as a mechanism
for improving access and efficiency toward recognizing its
potential to support adaptive, patient-centered care. This shift
requires greater attention to how data generated through routine
digital health interventions can be leveraged to inform
individual-level decision-making over time, rather than serving
primarily administrative or surveillance functions [25,29].

Beyond methodological considerations, the existing literature
points to a set of recurring system-level constraints that limit
the trandation of digital health into more personalized models
of care in Ghana. Across studies, digital health interventions
are frequently designed as fixed, protocol-driven tools aimed
at standardized service delivery, with limited flexibility for
individual-level adaptation over time[14,28,30]. Datagenerated
through these systems are often used primarily for reporting,
surveillance, or administrative purposes, rather than as inputs
for ongoing clinical decision-making at the individua level.
Thisdesign orientation constrainsthe ability of digital platforms
to support learning about what works for whom, even when
longitudinal data are technically available.
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In addition, workforce capacity, datagovernance arrangements,
and regulatory uncertainty emerge as cross-cutting barriers.
Health workers are rarely trained to interpret or act on
individual-level digital data beyond predefined workflows, and
guidance on secondary data use, experimentation, and adaptive
careremainslimited. These constraints are not uniqueto Ghana,
but they are amplified in resource-constrained settings where
incentives favor scale and coverage over experimentation and
iteration. As a result, even well-established digital health
systems may inadvertently reinforce standardized care pathways
rather than enabling personalization.

Importantly, these barriers help explain the absence of
approaches such asN-of-1 trialsin the Ghanaian literature. Their
lack of uptake reflects structural and institutional conditions
rather than conceptual misalignment or lack of potential. In
particular, the rigid architecture of current electronic health
record systemsis primarily designed for aggregate reporting to
national databases, making it difficult to integrate the granular,
high-frequency patient feedback loopsthat N-of-1 trialsrequire
[2,3]. Addressing these constraints—through targeted capacity
building, clearer governance frameworks, and deliberate design
choices—may therefore be as important as introducing new
technol ogies when seeking to advance personalized, data-driven
care.

From aresearch perspective, advancing personalized medicine
in Ghanawill require methodol ogical innovation that is sensitive
to local constraints. While randomized controlled trials remain
important, alternative designs such as pragmatic trials, adaptive
studies, and N-of-1 trials may offer more feasible and
contextually appropriate pathwaysfor evaluating individualized
interventionsin resource-constrained settings[19,20]. Building
capacity in these methods, alongside strengthening data
governance and ethical oversight, will be critical to ensuring
rigor and trust. Calls for innovative evidence-generation
approaches in digital health emphasize the need for pragmatic
and adaptive evaluation models that reflect real-world
implementation constraints rather than relying exclusively on
traditional  randomized controlled trials [6]. In
resource-constrained settings, digitally supported N-of-1 designs
using open-source platforms such as the StudyU platform [21]
may represent one such approach, offering methodol ogical rigor
while remaining scal able and embedded within routine service
delivery. Aligning digital infrastructure with adaptive research
designs could therefore bridge the current gap between
population-scale digital health implementation and genuinely
individualized care.

Global analysesof digital health ethicsand governance similarly
emphasize that regulatory frameworks often prioritize data
protection, reporting compliance and system interoperability
rather than enabling responsible secondary use of routinely
collected data for adaptive care or individua-level
experimentation [29,31]. Without clearer guidance on
permissible experimental designs within routine care settings,
digital platforms risk remaining administratively efficient but
clinicaly static. In Ghana, ongoing digital health and health
information system reforms provide an opportunity to embed
personalization principles into national strategies rather than
treating them as add-on innovations [6,31].
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Finally, implementers and health system leaders must grapple
with the practical realities of integrating personalized approaches
into routine care. This includes aligning digital tools with
clinical workflows, supporting health workers through training
and decision support, and ensuring that personalization efforts
do not exacerbate existing inequities. Without deliberate
attention to these issues, digital health risks reinforcing
standardized, one-size-fits-all models of care, even asit expands
technological capacity [24].

Concluding Perspective

A recurring critique of personalized approachesin low-resource
settings, including Ghana, is that they appear misaligned with
urgent population-level public health needs. This concern is
understandable, given the central role of population-based
strategies in expanding coverage, improving equity, and
strengthening health systems. However, Ghana's experience
with digital health over the past decade suggests that
popul ation-level approaches al one—while necessary—have not
been sufficient to address persistent challenges related to
individual variability in diseasetrajectories, treatment response,
adherence, and long-term care, particularly for chronic and
noncommunicable conditions. Many digital health interventions
remain designed around standardized protocols and average
effects, which can obscure unmet needs at the individual level
even when population-level gains are achieved.

In this context, personalized approaches should not be viewed
as competing with public health priorities but as a
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complementary evolution enabled by digita health. By
leveraging routinely collected individual-level data, scalable
digital personalized approaches offer a pathway to improve
effectiveness without sacrificing reach or equity. Helping many
singleindividual sthrough such scal able personalized strategies
may therefore represent a pragmatic extension of public health
practice in Ghanarather than a departure fromit.

Digital health has already transformed aspects of health care
ddivery in Ghana[3,32], yet its potential to support personalized
medicine remains largely unrealized. By reframing existing
digital health investments as platforms for individualized,
adaptive care—and by addressing the methodological, policy,
and system-level Dbarriers that currently constrain
personalization—there is an opportunity to move beyond
incremental gainstoward more patient-centered models of care.
This viewpoint calls for a deliberate shift in how digital health
is conceptualized, evaluated, and implemented, positioning
personalized medicine not as a distant aspiration but as an
achievable goal within Ghana's evolving health system.

In this setting, N-of-1 trials provide a practical illustration of
how personalized approaches could be implemented through
digital health without undermining population-level priorities.
Although such designs have not yet been applied in Ghana, their
absence reflects structural, methodological, and system-level
congtraints rather than limited relevance. Examining whether
and how digitally supported N-of-1 trials could be adapted to
Ghana s health system representsalogical next step for research
and implementation.

The data underlying this study consist of bibliographic records identified through systematic database searches covering the
period from January 2000 to April 2024. The full search strategy is provided in Multimedia Appendix 1. Extracted study
characteristics and the cleaned integrated dataset generated during the literature examination are available from the corresponding
author upon request. No individual-level participant data were generated or analyzed in this study.

Funding

No external financial support or grants were received from any public, commercial, or not-for-profit entities for the research,
authorship, or publication of this article.

Authors Contributions

GS, BO, and SK conceptualized the viewpoint and defined its overall scope and aims. GS led the examination and synthesis of
the existing literature and drafted theinitial manuscript. BO, FEB, and SK provided scholarly oversight and critical input throughout
the development of the argument. All authors contributed to refining the perspectives presented, critically reviewed the manuscript,
and approved the final version for submission.

GSis co-corresponding author. He can be reached at Godsway.Sackey @student.hpi.uni-potsdam.de.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Search strategy and protocol details.
[PDE File (Adobe PDF File), 73 KB-Multimedia Appendix 1]

References

1.  Amoakoh HB, Klipstein-Grobusch K, Amoakoh-Coleman M, Agyepong |A, Kayode GA, Sarpong C, et al. The effect of
aclinical decision-making mHealth support system on maternal and neonatal mortality and morbidity in Ghana: study

https://www.jmir.org/2026/1/e70696 JMed Internet Res 2026 | vol. 28 | €70696 | p. 4

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v28i1e70696_app1.pdf&filename=51d28fe4854c1c7ae4f31a781035b3ef.pdf
https://jmir.org/api/download?alt_name=jmir_v28i1e70696_app1.pdf&filename=51d28fe4854c1c7ae4f31a781035b3ef.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Sackey et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

protocol for a cluster randomized controlled trial. Trials. Apr 04, 2017;18(1):157. [FREE Full text] [doi:
10.1186/s13063-017-1897-4] [Medline: 28372580]

LeeS, LeeYJ, Kim S, Choi W, Jeong Y, Rhim NJ, et a. Perceptions on data quality, use, and management following the
adoption of tablet-based electronic health records: results from a pre—post survey with district health officers in Ghana.
JMDH. Jul 12, 2022;15:1457-1468. [FREE Full text] [doi: 10.2147/jmdh.s368704]

Achampong EK. Implementation of electronic health record system in Ghana: areview. TOPHJ. Oct 10,
2022;15:e187494452208181. [FREE Full text] [doi: 10.2174/18749445-v15-e2208181]

Long LA, Pariyo G, Kallander K. Digital technologies for health workforce development in low- and middle-income
countries: ascoping review. Glob Health Sci Pract. Oct 10, 2018;6(Supplement 1):S41-5S48. [doi: 10.9745/ghsp-d-18-00167]
Ogoe HA, Asamani JA, Hochheiser H, Douglas GP. Assessing Ghana's eHealth workforce: implications for planning and
training. Hum Resour Health. Nov 27, 2018;16(1):65. [FREE Full text] [doi: 10.1186/s12960-018-0330-8] [Medline:
30482223]

Labrique AB, Wadhwani C, Williams KA, Lamptey P, Hesp C, LUk R, et a. Best practicesin scaling digital health in low
and middle income countries. Global Health. Nov 03, 2018;14(1):103. [FREE Full text] [doi: 10.1186/s12992-018-0424-7]
[Medline: 30390686]

Karamagi HC, Muneene D, Droti B, JepchumbaV, Okeibunor JC, Nabyonga J, et a. eHealth or e-Chaos: The use of digital
health interventions for health systems strengthening in Sub-Saharan Africaover thelast 10 years: ascoping review. JGlob
Health. Dec 03, 2022;12:04090. [FREE Full text] [doi: 10.7189/jogh.12.04090] [Medline: 36462201]

Fatehi F, Samadbeik M, Kazemi A. What is digital health? Review of definitions. Stud Health Technol Inform. Nov 23,
2020;275:67-71. [doi: 10.3233/shti 200696]

Holeman |, Cookson T, Pagliari C. Digital technology for health sector governance in low-and middle-income countries.
J Glob Health. Dec 2016;6(2):020408. [doi: 10.7189/jogh.06.020408]

Kesse-Tachi A, Asmah AE, Agbozo E. Factors influencing adoption of eHealth technologiesin Ghana. Digit Health.
2019;5:2055207619871425. [FREE Full text] [doi: 10.1177/2055207619871425] [Medline: 31523448]

Mathur S, Sutton J. Personalized medicine could transform healthcare. Biomed Rep. Jul 2017;7(1):3-5. [EREE Full text]
[doi: 10.3892/br.2017.922] [Medline: 28685051]

Shabaruddin FH, Fleeman ND, Payne K. Economic evaluations of personalized medicine: existing challenges and current
developments. Pharmgenomics Pers Med. Jun 24, 2015;8:115-126. [Medline: 26309416]

Mitropoulos K, Cooper DN, Mitropoulou C, Agathos S, Reichardt JKV, Al-Maskari F, et al. Genomic medicine without
borders: which strategies should devel oping countries employ to invest in precision medicine? A new "fast-second winner"
strategy. OMICS. Nov 2017;21(11):647-657. [FREE Full text]

Mohammed A, Acheampong PR, Otupiri E, Osei FA, Larson-Reindorf R, Owusu-Dabo E. Mobile phone short message
service (SMS) asamalaria control tool: aquasi-experimental study. BMC Public Health. Aug 29, 2019;19(1):1193. [FREE
Full text] [doi: 10.1186/s12889-019-7336-6] [Medline: 31464623]

Rokicki S, Fink G. Assessing the reach and effectiveness of mHealth: evidence from a reproductive health program for
adolescent girlsin Ghana. BMC Public Health. Dec 20, 2017;17:969. [FREE Full text] [doi: 10.1186/s12889-017-4939-7]
[Medline: 29262823]

Barkman C, Weinehall L. Policymakers and mHealth: roles and expectations, with observations from Ethiopia, Ghana and
Sweden. Glob Health Action. Jun 2017;10(Suppl3):1337356. [Medline: 28838303]

Exploring digital health solutions: personalised medicine and n-of-1 trials in Ghana: a scoping review. Open Science
Framework. URL : https.//osf.io/n2krw/overview [accessed 2026-04-08]

Abul-Husn NS, Kenny EE. Personalized medicine and the power of electronic health records. Cell. Mar 21,
2019;177(1):58-69. [FREE Full text] [doi: 10.1016/j.cell.2019.02.039] [Medline: 30901549]

LillieE, Patay B, Diamant J, Issell B, Topol EJ, Schork NJ. Then-of-1 clinical trial: the ultimate strategy for individualizing
medicine? Per Med. Mar 2011;8(2):161-173. [EREE Full text] [doi: 10.2217/pme.11.7] [Medline: 21695041]

Alemayehu C, NiklesJ, Mitchell G. N-of-1trialsintheclinical careof patientsin devel oping countries: asystematic review.
Trias. Apr 23, 2018;19(1):246. [FREE Full text] [doi: 10.1186/s13063-018-2596-5] [Medline: 29685163]

Konigorski S, Wernicke S, Slosarek T, Zenner A, Strelow N, Ruether DF, et a. StudyU: a platform for designing and
conducting innovative digital N-of-1 trials. JMed Internet Res. Jul 05, 2022;24(7):e35884. [FREE Full text] [doi:
10.2196/35884] [Medline: 35787512]

Dzando G, Akpeke H, Kumah A, AgadaE, Lartey AA, Nortu J, et a. Telemedicine in Ghana: insight into the past and
present, a narrative review of literature amidst the Coronavirus pandemic. J Public Health Afr. May 24, 2022;13(1):2024.
[FREE Full text] [doi: 10.4081/jphia.2022.2024] [Medline: 35720800]

Koduah A, Anim Boadi J, Azeez INK, Adu Asare B, Yevutsey S, Gyansa-L utterodt M, et al. Institutionalizing health
technology assessment in ghana: enablers, constraints, and lessons. Health Syst Reform. Dec 31, 2023;9(3):2314519. [FREE
Full text] [doi: 10.1080/23288604.2024.2314519] [Medline: 38715200]

Saner H. Digital health implementation: how to overcome the barriers? Eur J Prev Cardiol. Jul 2019;26(11):1164-1165.
[doi: 10.1177/2047487319848222] [Medline: 31046444]

https://www.jmir.org/2026/1/€70696 JMed Internet Res 2026 | vol. 28 | €70696 | p. 5

(page number not for citation purposes)


https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-017-1897-4
http://dx.doi.org/10.1186/s13063-017-1897-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28372580&dopt=Abstract
https://doi.org/10.2147/JMDH.S368278
http://dx.doi.org/10.2147/jmdh.s368704
https://doi.org/10.2174/18749445-v15-e2209280
http://dx.doi.org/10.2174/18749445-v15-e2208181
http://dx.doi.org/10.9745/ghsp-d-18-00167
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-018-0330-8
http://dx.doi.org/10.1186/s12960-018-0330-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30482223&dopt=Abstract
https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-018-0424-z
http://dx.doi.org/10.1186/s12992-018-0424-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30390686&dopt=Abstract
https://europepmc.org/abstract/MED/36462201
http://dx.doi.org/10.7189/jogh.12.04090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36462201&dopt=Abstract
http://dx.doi.org/10.3233/shti200696
http://dx.doi.org/10.7189/jogh.06.020408
https://journals.sagepub.com/doi/10.1177/2055207619871425?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207619871425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31523448&dopt=Abstract
https://europepmc.org/abstract/MED/28685051
http://dx.doi.org/10.3892/br.2017.922
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28685051&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26309416&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1089/omi.2017.0141
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7336-6
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7336-6
http://dx.doi.org/10.1186/s12889-019-7336-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31464623&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4939-7
http://dx.doi.org/10.1186/s12889-017-4939-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29262823&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28838303&dopt=Abstract
https://osf.io/n2krw/overview
https://linkinghub.elsevier.com/retrieve/pii/S0092-8674(19)30222-3
http://dx.doi.org/10.1016/j.cell.2019.02.039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30901549&dopt=Abstract
https://europepmc.org/abstract/MED/21695041
http://dx.doi.org/10.2217/pme.11.7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21695041&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-018-2596-5
http://dx.doi.org/10.1186/s13063-018-2596-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29685163&dopt=Abstract
https://www.jmir.org/2022/7/e35884/
http://dx.doi.org/10.2196/35884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35787512&dopt=Abstract
https://europepmc.org/abstract/MED/35720800
http://dx.doi.org/10.4081/jphia.2022.2024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35720800&dopt=Abstract
https://www.tandfonline.com/doi/10.1080/23288604.2024.2314519?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.tandfonline.com/doi/10.1080/23288604.2024.2314519?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/23288604.2024.2314519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38715200&dopt=Abstract
http://dx.doi.org/10.1177/2047487319848222
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31046444&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Sackey et al

25.

26.

27.

28.

29.

30.

31.

32.

Guo C, Ashrafian H, Ghafur S, Fontana G, Gardner C, Prime M. Challenges for the evaluation of digital health solutions-A
call for innovative evidence generation approaches. NPJ Digit Med. 2020;3:110. [FREE Full text] [doi:
10.1038/s41746-020-00314-2] [Medline: 32904379]

Opoku D, Busse R, Quentin W. Achieving sustainability and scal e-up of mobile health noncommunicable diseaseinterventions
in sub-Saharan Africa: Views of policy makersin Ghana. IMIR Mhealth Uhealth. May 03, 2019;7(5):e11497. [EREE Full
text] [doi: 10.2196/11497] [Medline: 31066706]

Williams K, Markwardt S, Kearney SM, Karp JF, Kraemer KL, Park MJ, et a. Addressing implementation challengesto
digital care delivery for adults with multiple chronic conditions: stakeholder feedback in arandomized controlled trial.
JMIR Mhealth Uhealth. Feb 01, 2021;9(2):e23498. [FREE Full text] [doi: 10.2196/23498] [Medline: 33522981]
Amoakoh HB, Klipstein-Grobusch K, Graobbee DE, Amoakoh-Coleman M, Oduro-Mensah E, Sarpong C, et al. Using
mobile health to support clinical decision-making to improve maternal and neonatal health outcomes in Ghana: insights of
frontline health worker information needs. IMIR Mhealth Uhealth. May 24, 2019;7(5):e12879. [EREE Full text] [doi:
10.2196/12879] [Medline: 31127719]

Vayena E, Haeusermann T, Adjekum A, Blasimme A. Digital health: meeting the ethical and policy challenges. Swiss Med
Wkly. Jan 16, 2018;148:w14571. [FREE Full text] [doi: 10.4414/smw.2018.14571] [Medline: 29376547]

Amoakoh HB, Klipstein-Grobusch K, Agyepong 1A, Amoakoh-Coleman M, Kayode GA, ReitsmaJB, et al. Can an mhealth
clinical decision-making support system improve adherence to neonatal healthcare protocols in alow-resource setting?
BMC Pediatr. Nov 27, 2020;20(1):534. [FREE Full text] [doi: 10.1186/s12887-020-02378-1] [Medline: 33243172]
Kostkova P. Grand challenges in digital health. Front Public Health. May 5, 2015;3:134. [EREE Full text] [doi:
10.3389/fpubh.2015.00134] [Medline: 26000272]

Rooney L, Rimpildinen S, Morrison C, Nielsen SL. Review of emerging trendsin digital health and care. Digital Health
and Care Institute. Glasgow: University of Strathclyde. Nov 20, 2018:1. [FREE Full text] [doi: 10.17868/67860]

Edited by A Schwartz, submitted 30.Dec.2024; peer-reviewed by KL Mauco, SMitra; commentsto author 03.Jul.2025; revised version
received 26.Feb.2026; accepted 10.Mar.2026; published 16.Apr.2026

Please cite as:

Sackey G, Owoyele B, Baiden FE, Konigorski S

Digital Health as an Enabler of Personalized Medicine in Ghana: Gaps, Opportunities, and Future Directions
J Med Internet Res 2026; 28: 70696

URL: https://www.jmir.org/2026/1/e70696

doi: 10.2196/70696

PMID: 12784050

©Godsway Sackey, Babgjide Owoyele, Frank E Baiden, Stefan Konigorski. Originally published in the Journal of Medical
Internet Research (https://www.jmir.org), 16.Apr.2026. 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 the Journal of Medica Internet Research (1SSN
1438-8871), isproperly cited. The complete bibliographic information, alink to the original publication on https://www.jmir.org/,
aswell asthis copyright and license information must be included.

https://www.jmir.org/2026/1/€70696 JMed Internet Res 2026 | vol. 28 | €70696 | p. 6

RenderX

(page number not for citation purposes)


https://doi.org/10.1038/s41746-020-00314-2
http://dx.doi.org/10.1038/s41746-020-00314-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32904379&dopt=Abstract
https://mhealth.jmir.org/2019/5/e11497/
https://mhealth.jmir.org/2019/5/e11497/
http://dx.doi.org/10.2196/11497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31066706&dopt=Abstract
https://mhealth.jmir.org/2021/2/e23498/
http://dx.doi.org/10.2196/23498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33522981&dopt=Abstract
https://mhealth.jmir.org/2019/5/e12879/
http://dx.doi.org/10.2196/12879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31127719&dopt=Abstract
https://doi.org/10.4414/smw.2018.14571
http://dx.doi.org/10.4414/smw.2018.14571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29376547&dopt=Abstract
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-020-02378-1
http://dx.doi.org/10.1186/s12887-020-02378-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33243172&dopt=Abstract
https://europepmc.org/abstract/MED/26000272
http://dx.doi.org/10.3389/fpubh.2015.00134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26000272&dopt=Abstract
https://doi.org/10.17868/67860
http://dx.doi.org/10.17868/67860
https://www.jmir.org/2026/1/e70696
http://dx.doi.org/10.2196/70696
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12784050&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

