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Abstract- Reliable medical record management sits at the
centre of clinical decision-making, continuity of care, and
health reporting in primary health care (PHC). Across
Local Government Areas in Nigeria, most facilities still
run on paper files or basic spreadsheets, and the
consequences are predictable: records fragment, retrieval
drags, files go missing, and little of the data ever reaches
the national systems meant to use it. Electronic Medical
Record (EMR) systems and Cloud Computing are hardly
new, but the versions that reach low-resource settings
tend to fall short in a few identifiable ways. They assume
constant connectivity, they do not synchronise in real
time, and they leave data quality to the user. This study is
intended to address this gap through the design , building
and field-testing an Intelligent Automated Medical
Record Management System (IAMRMS) with cloud
integration, shaped around the conditions PHC facilities
available in a Nigerian Local Government Area. The
system was designed to run a web interface against a local
cache so that it keeps working when the network drops,
and it adds intelligent entry validation, role-based access,
and automated cloud backup. Development followed an
iterative  Agile process, while evaluation was
experimental. The IAMRMS was compared against the
manual and semi-digital methods already in use, drawing
on a survey of 169 respondents (a 91.4% response rate).
The gains were substantial because average record
retrieval time fell from 8.6 minutes on paper and 3.4
minutes on spreadsheets to 0.9 minutes, while data-entry
accuracy rose from 85.2% on paper and 90.5% on
spreadsheet to 97.8% on IAMRSMS, with a 99.2%
functional uptime. A chi-square test confirmed the
improvement was statistically significant at p < 0.05
rather than incidental. Thus, the study upholds that
pairing intelligent automation with cloud integration and
an offline-first design offers a workable and scalable
route to better record-keeping in settings where
infrastructure cannot be assumed.
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L INTRODUCTION

A health record is only useful if it can be accessed as
quickly as possible. In a typical primary health care
facility, it is possible to register hundreds of patients
in a short space of time. It is rightly observed by [1]
that the speed and reliability with which a patient's
history can be pulled up shapes clinical decisions,
patient safety, and the planning that sits above the
clinic. A Local Government Area is an administrative
area that runs a network of PHC facilities built to
deliver accessible, affordable, community-based care.
Most of them are known to still depend on manual or
semi-digital records, with the familiar problems of
fragmented data, slow retrieval, lost files, and almost
no link to central databases on which public-health
planning depends [2]. The stakes reach well beyond
the clinic, because the same records feed the
demographic projections and forecasts that guide
national planning, an exercise that has itself proved
pretty difficult in Nigeria [3].

Electronic Medical Record systems, backed by cloud
computing, have delivered real benefits elsewhere,
including better access, stronger security, and
analytics that paper could never support [4]. Where
adoption is mature, the literature reports fewer errors
and faster service [5,6]. The difficulty is transfer.
Those gains have been slow to reach low-resource
PHC settings in Nigeria, held back by infrastructure,
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cost, and capacity rather than by any real doubt about
the technology [7,8].

Both simulational and automated models have been
variously adopted to investigate the outcomes of
intervention programmes on issues of effective health
delivery. For instance, [9] simulated the effects of
imperfect vaccines on the spread of COVID-19 in
Nigeria, while [10] developed a hybrid lifetime
probability model to established survival and hazard
rate functions and equally applied the system to
estimate both recovery and mortality rates arising
from the Covid-19 pandemic in Nigeria. The
concurrent study of population growth is essential for
any nation due to the effect it can have on planning
and budget considerations. For this reason, [3]
emphasized the need for regular update in
demographic parameters.

Even when a facility does go digital, the change
rarely sticks. Unstable power, patchy internet, thin
ICT skills, no maintenance budget, and staff who
understandably trust the paper they already know all
pull against it [11,12,13]. Many of the available tools
make things worse by assuming bandwidth that is not
there, skipping automated validation, and offering no
clean path between offline and online work. Facilities
then drift back to paper, sometimes within months of
going live.

The cost of all this is enormous because slow records
mean longer waits; missing records mean repeated
tests and avoidable errors, while gaps in the data
weaken effectiveness in service delivery. Across the
facilities, field observation and recent health-
management reports put manual retrieval at eight to
ten minutes per record, data-entry accuracy below
85%, and annual file loss somewhere between 12%
and 15%. Each of those figures translates into higher
costs and thinner public trust in the health service.

This research addressed this with an Intelligent
Automated Medical Record Management System
(IAMRMS) designed for the conditions just
described rather than for an idealised clinic. It checks
data as it is entered, restricts access by role, backs up
to the cloud on its own, and, most importantly, keeps
working offline and synchronises once the
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connection returns. It stays inter-operable with the
central health-data framework while tasking little of
the local hardware.

Three main objectives have guided this work, as
follows:

* to measure how far the IAMRMS speeds up
patient-record retrieval relative to the manual
and semi-digital systems currently in use;

* to assess how effectively it reduces errors in
patient data entry; and

* to determine how much its cloud integration
improves the availability and reliability of
patient records.

The study was intended to deliver a working, cloud-
enabled, offline-capable record system built
specifically for Local PHC facilities. It evaluated
systems in the field and reported their performance
against the manual and semi-digital methods which it
aims to replace. It has brought intelligent automation
and offline operation together in a single lightweight
package, a combination the Nigerian PHC literature
has discussed but rarely demonstrated. And it offers a
deployment model that that can be replicated across
more regions facing similar constraints.

The next sections of this paper reviews some related
works, sets out the methodology and system design,
presents the results, discusses what they mean and
where they stop short, and closes with
recommendations.

IL. RELATED WORKS

Record management is the unglamorous foundation
of care delivery; it is what makes continuity, sound
clinical decisions, and population-level monitoring
possible at all. To be of any use, records have to be
accurate, complete, secure, and reachable on demand.
In low-resource settings they are often none of these,
and paper systems persist along with the lost files,
duplicated tests, and long waits documented for years
[8]. The same data, once it is reliable, also
underwrites work far downstream of the clinic, from
mortality modelling [14] to the disease-transmission
and vaccination models that shaped Nigeria's
COVID-19 response [9,10]. It must be stated that
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weak records at the point of care tends to ripple
outward into weak basis and poor evidence for
national decisions.

2.1 EMR adoption: global trends and developing-
country contexts

In many high-income countries the move from paper
to digital records is largely settled, driven by policy
mandates, funding incentives, and infrastructure that
was ready for it [5]. Africa has had a harder time in
the sense that adoption has been uneven, constrained
by limited infrastructure, unreliable electricity, and
poor connectivity [15]. Open-source platforms such
as OpenMRS, Bahmni, and DHIS2 have helped
bridge the gap with cost-effective, customizable tools
[16]. Nigeria remains at an early stage. Most PHC
facilities still rely on manual systems or on
spreadsheets pressed into service as patient registers
[17], and where EMRs are introduced, inadequate
training, scarce maintenance funding, and staff
resistance often undo them [18].

2.2 Limitations of existing PHC solutions

The EMR solutions actually deployed in Nigerian
PHCs share a recurring set of weaknesses. Many
demand constant connectivity and offer no offline
mode, which is impractical wherever bandwidth is
thin. Few integrate cleanly with the National Health
Information Management System (NHIMS) or
comparable databases, so inter-operability stays poor
[19]. Data entry is largely manual and unchecked,
which invites error, and backup tends to be an
afterthought, leaving records exposed to hardware
failure or attack [20].

2.3 Cloud integration and offline-first design

Cloud computing answers several of these problems
at once, offering scalable storage, remote access, and
real-time synchronisation, with automatic backup and
remote support that spare facilities from heavy on-
site infrastructure [21,22]. Uptake in Nigeria has
nonetheless been slow, slowed by worries about data
security, the cost of internet access, and an uncertain
regulatory picture [23]. Offline-first design has
emerged as the natural complement: data lives locally
and reconciles with the cloud when the connection
returns, so service continues through the outages that
would otherwise halt a purely online system. Several
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Nigerian studies have begun to explore cloud- and
mobile-based records for rural and primary care
along these lines [20].

2.4 Intelligent automation in record management
Layering intelligence onto an EMR, through
automated validation, categorisation, and predictive
analytics, lifts both accuracy and efficiency [24].
Automated checks can catch inconsistencies, flag
missing fields, and take some of the cognitive load
off staff so that more attention goes to patients.
Existing platforms deliver pieces of this, but no
implementation in a Nigerian PHC has yet combined
intelligent automation, offline-first operation, and
secure cloud synchronisation in one lightweight
system fitted to low-resource conditions. Table 1 sets
out how the main categories of record system
compare on the features the literature treats as
decisive.

Table 1. Comparative features of existing medical
record systems

Feature Manual | Semi- Open- | Commercial

digital source EMR
EMR
Cost Low Low— Low High
Medium

Automation | None Low Medium High

Cloud No No Optional Yes

integration

Offline Yes Yes Optional | Optional

capability

Inter- No No Medium High

operability

Technical Low | Medium | High Medium

expertise

needed

Source: Synthesized from the reviewed literature.

2.5 Research gap

Read together, these studies confirm what EMRs can
do once cloud integration and intelligent features are
in play, and they expose a persistent blind spot for
Nigerian PHC. Few demonstrate a system that
synchronises offline and online for genuinely low-
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connectivity sites, that ties into the national health-
data  framework  without surrendering local
autonomy, and that builds in data-quality features, all
while being measured against a real PHC baseline.
Much of the Nigerian evidence maps barriers
carefully but stops before testing performance under
operating conditions. This study takes that next step,
developing and field-testing an intelligent, cloud-
integrated, offline-capable IAMRMS for PHC
facilities in a typical Nigerian Local Government
Area.

III. METHODOLOGY

3.1 Research design

A mixed-methods design is adopted for this study,
combining quantitative and qualitative attributes so
that the system could be both characterised and
judged. The design was descriptive in mapping the
current state of record management and experimental
in measuring what the IAMRMS changed. On the
quantitative side, structured surveys captured the
indicators that matter most to staff and patients alike,
principally retrieval time, data-entry accuracy, and
uptime, before and after deployment. On the
qualitative side, semi-structured interviews with
health workers, IT staff, and administrators drew out
the experiences, frustrations, and usability
judgements that numbers alone miss. Secondary
sources from the peer-reviewed literature and official
health reports were also considered for data
collection.

3.2 Population and sampling

The study population covered health workers
(doctors, nurses, midwives, and records officers),
facility administrators, and IT support staff in
selected PHC facilities, deliberately spread across
urban, peri-urban, and rural locations of the Local
Government Area. Sampling was moderated to
ensure geographic spread, willingness to host system
testing, and a mix of manual and semi-digital record
practices, and the inclusion of staff who actually
handle patient records on daily basis. Of the 185
questionnaires distributed, 169 came back complete,
giving a response rate of 91.4%.
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3.3 Instruments, validity, and reliability

Three instruments didwere found useful for the work.
First was a structured questionnaire covered
respondent background, current record practices and
pain points, a post-deployment evaluation of the
IAMRMS, and suggestions for improvement. Next
was a semi-structured interview guide given to
administrators and IT staff to for information on
general operations. There was also an observation
checklist to gather information on workflow before
and after the system became operational. Content
validation was done by experts drawn from health
informatics, medical-records systems, and research
methods. A pilot study was done in one facility
outside the main sample. Reliability was confirmed
with a test-retest approach, and the resulting
Cronbach's alpha index of 0.86 indicated strong
internal consistency.

3.4 System development and architecture

The TAMRMS was built iteratively, in the Agile
style, so that prototypes could be put in front of
stakeholders and reshaped from their feedback;
functional and non-functional requirements came
straight out of the field assessments. Architecturally,
the system pairs a web interface for live cloud access
with a local caching layer that carries it through
connectivity loss, holding core record functions
available offline and reconciling automatically once
the link is back. The design leans on four features:
intelligent entry validation to head off errors, role-
based access control to protect sensitive records,
automated cloud backup for resilience, and
interoperability with Nigeria's central health-data
framework. The whole process was deliberately kept
light so that it can run on any modest hardware that a
typical PHC can muster.

3.5 Data-collection procedure

Fieldwork ran over six weeks in three phases. First,
before anything changed, we gathered baseline data
on existing processes through surveys, interviews,
and direct observation. Second, we deployed the
IAMRMS in the selected facilities and trained staff
on it. Third, after four weeks of live use, follow-up
surveys, interviews, and observation captured what
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had shifted. Interviews were recorded with consent
and transcribed for analysis.

3.6 Method of data analysis

Quantitative metrics, retrieval time, accuracy, and
uptime, were analysed with frequency distributions,
percentages, and before-and-after comparison. A chi-
square test gauged whether the perceived
improvement in record management was real or
could be chance. Agreement was rated on a five-point
Likert scale running from very low to very high
extent. The interview transcripts and observation
notes went through thematic analysis to highlight
recurring themes around usability, efficiency, and
scalability. SPSS software was used for analyses as
presented in Tables 2 to 5.

Iv. RESULTS

4.1 Respondent profile

Of the 165 valid respondents, medical staff and
records officers, the people who would actually live
with the system, made up almost two-thirds of the
sample. Table 2 gives the full breakdown.

Table 2. Respondent distribution by category
Number | (%)

Respondent category

PHC medical staff (doctors/nurses) 61 36.1

Health-records officers 46 27.2
PHC administrative staff 30 17.8
Patients 32 18.9
Total 169 100

4.2 Challenges in the existing manual system

Staff told a consistent story about the manual system,
and the survey bore it out. The complaints clustered
around slow retrieval, missing or misplaced files, the
impossibility of pulling a record from another
facility, repeated registrations, and unease about who
could see sensitive notes. Table 3 shows how often
each problem came up.

Table 3. Key problems in the manual medical record
system

Problem identified Frequency (n | Percentage

=169) (%)
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Problem identified Frequency (n | Percentage
=169) (%)

Delayed record 142 84.0
retrieval

Missing/misplaced 135 79.9
patient files

Limited access across 127 75.1
facilities

Redundant/repeated 120 71.0
registrations

Unauthorized access to 114 67.5
records

4.3 Performance comparison

After a six-week trial, we benchmarked the
IAMRMS against the manual and semi-digital
baselines on the three headline indicators. Retrieval
time dropped from 8.6 minutes on paper and 3.4
minutes on spreadsheets to 0.9 minutes with the
IAMRMS, an 89.5% improvement on the manual
figure. Accuracy climbed from 85.2% (manual) and
90.5% (semi-digital) to 97.8%, and functional uptime
reached 99.2%. Table 4 brings these together.

Table 4. Performance comparison across record-
management methods

Metric Manual | Semi- | IAMRMS
digital

Average retrieval 8.6 34 0.9

time (minutes)

Data-entry 85.2 90.5 97.8

accuracy (%)

Error rate (%) 14.8 9.5 2.2

Functional uptime 100.0* 94.5 99.2

(%)

*Manual systems are physically available at all times,
but retrieval speed, accuracy, and accessibility
constrain their functional performance relative to
digital systems. Source: System testing and field
observation (2026).
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The gains did not stop at the three core metrics.
Duplicate patient entries fell from roughly 18 a
month under paper to a single case monthly, while
operating cost dropped by over 40%, and, for the first
time, records could be reached across facilities in real
time, something neither baseline system allowed.

4.4 User satisfaction and statistical significance
Satisfaction after deployment ran high. Three in five
respondents (60.6%) reported satisfaction to a very
high extent and a further 30.3% to a high extent, with
not a single respondent at the very low end (Table 5).
To check that this was more than a good impression,
we ran a chi-square test on responses to whether the
IAMRMS had improved record management. The
calculated value of 58.72 cleared the critical value of
9.488 at four degrees of freedom and the 0.05 level,
so the improvement was statistically significant, not a
quirk of the sample.

Table 5. Respondent satisfaction with the TAMRMS

Level of satisfaction Percentage (%)

Very high extent 99 58.6
High extent 51 30.2
Average extent 13 7.7
Low extent 5 3.0
Very low extent 1 0.6

4.5 Qualitative findings

The interviews fleshed out the numbers. Staff said the
system lightened their workload, and several pointed
out that having a patient's history to hand made for
quicker, surer decisions. Others valued the easier
collaboration that a shared cloud database allowed,
and the reassurance of encrypted storage with role-
based access. The reservations were honest and
specific: intermittent internet downtime, and a
continuing need for ICT training. Both speak less to
the system itself than to the conditions it has to
survive in.

V. DISCUSSION

The results make a clear case. On every headline
measure the TAMRMS outperformed both the manual
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and the semi-digital baseline, cutting retrieval from
8.6 minutes to under one, lifting accuracy to 97.8%,
and holding uptime at 99.2%. That pattern is what the
broader literature on digital and cloud-enabled
records would predict [5,21]. The fall in duplicate
entries and running cost points to a system that strips
out redundancy and paperwork, and the arrival of
real-time cross-facility access finally addresses an
interoperability weakness that has dogged Nigerian
PHC:s for years [19].

What mattered most in practice was the offline-first
design. Because core functions kept running when
the network dropped, the system sidestepped the
single barrier that developing-country EMR research
returns to again and again [15,25]. The high
satisfaction scores and the significant chi-square
result together suggest the improvement was both felt
by users and unlikely to be accidental. The snags that
surfaced, intermittent downtime and the appetite for
more training, echo the barriers reported across
African e-health work [12,13], and they carry a plain
lesson: the technology does not carry itself, and
without parallel investment in connectivity, power,
and people the gains will not hold.

A few limits should temper how far these findings
apply. The evaluation drew on a purposive sample of
PHC facilities over a six-week window, so longer-run
effects and generalisability beyond the study area are
still open questions. We did not pursue full
integration with state or national health information
systems, a detailed cost-benefit analysis of a
nationwide rollout, or clinical decision-support
features, each of which sits outside what a record-
management system is meant to do. Those
boundaries map out the work that should come next.

VL CONCLUSION AND FUTURE WORK

This paper set out to design, build, and test an
Intelligent Automated Medical Record Management
System with cloud integration for primary health care
in typical Nigerian Local Government Area, and to
see whether it could do better than the paper and
spreadsheet methods it was meant to replace. By
bringing together intelligent validation, role-based
access, automated cloud backup, and offline-first
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operation, it took aim at the specific failings of those
methods. In the field it cut average retrieval from 8.6
minutes to 0.9, raised accuracy from 85.2% to 97.8%,
and reached 99.2% uptime, with high satisfaction and
a statistically significant improvement in how staff
rated their record management. On that evidence, the
IAMRMS is a credible, scalable way to strengthen
record-keeping where resources are tight.

It is logical to recommend that the system should be
considered for implementation across Nigeria, with
proper staff training, and that the system’s full inter-
operability with the National Health Information
Management System be pursued vigorously. Future
work should with Al-driven clinical decision support,
consider building mobile-health features for patient
self-service and remote access. It is hoped that if
pursued meticulously, these steps will connect
intelligent, cloud-integrated record management more
firmly into the wider effort to strengthen Nigeria's
health system with lower resource requirements.

VIL ACKNOWLEDGMENT

The authors graciously acknowledge the management
and staff of the Primary Health Care programme in
Nigeria who provided invaluable support for this
research.

REFERENCES

[1T  A. Bitton, H. L Ratcliffe, J. H. Veillard, D. H.
Kress, S. Barkley, M. Kimball, F. Secci, E.
Wong, L Basu, C. Taylor, J. Bayona, H.
Wang, G. Lagomarsino & L. R. Hirschhorn.
Primary health care as a foundation for
strengthening health systems in low- and
middle-income countries. Journal of General
Internal Medicine, 2017, 32(5), 566-571.
https://doi.org/10.1007/s11606-016-3898-5

[2]  A. Aghaji. Assessing the technical capacity of
primary health care facilities in Anambra
State, Nigeria to implement the World Health
Organisation African Region's primary eye
care package. 2024: Doctoral dissertation,
London School of Hygiene & Tropical
Medicine).

[3] J. N. Igabari. The population question in
Nigeria: Models and reliable projections.
Asian Research Journal of Mathematics,

IRE 1719811

[4]

[3]

[6]

[7]

[10]

ICONIC RESEARCH AND ENGINEERING JOURNALS

2017:5(3), 1-10.
https://doi.org/10.9734/ARJOM/2017/33989
O. K. Boyinbode & G. Toriola. CloudeMR: A
cloud based electronic medical record system.
International Journal of Hybrid Information
Technology, 2015:8(4), 201-212.
https://doi.org/10.14257/ijhit.2015.8.4.23

J. Adler-Milstein & A. K. Jha . HITECH Act
Drove Large Gains In Hospital Electronic
Health Record Adoption. Health Aff
(Millwood). 2017: 36(8): 1416 — 1422.
doi:10.1377/hlthaff.2016.1651. PMID:
28784734.

D. W. Bates, M. Cohen, L. L Leape, J. M.
Overhage, M. M. Shabot & T. Sheridan.
Reducing the frequency of errors in medicine
using information technology. Journal of the
American Medical Informatics Association,
2001: 8(4), 299-308.
https://doi.org/10.1136/jamia.2001.0080299

A. A. Abubakar, A. Abba, O. Fasawe, T.
Hussaini, N. Umar, A. Bukari & K. Gulma.
Improving facility-level performance in
primary systems  through
strengthening management and financial
resource utilization in Kano State, Nigeria.
SSM — Health Systems, 2025: 100080.

Akanbi, M. O., Ocheke, A. N., Agaba, P. A.,
Daniyam, C. A., Agaba, E. 1., Okeke, E. N, &
Ukoli, C. O. (2012). Use of electronic health
records in sub-Saharan Africa: Progress and
challenges. Journal of Medicine in the
Tropics, 2012:14(1), 1-6.
https://pmc.ncbi.nlm.nih.gov/articles/PMC416
7769/

E. O. Aghanenu, J. N. Igabari, R Jenije & F. 1.
Arunaye. Simulating models for the
transmission dynamics of a novel coronavirus
under the administration of an imperfect

healthcare

vaccine in Nigeria. Journal of Mathematics
and Computer Science. 2022: 12, Article 155.
https://doi.org/10.28919/jmcs/7254

J. C. Ehiwario, J. N. Igabari & P. E. Ezimadu.
Theory and applications of the alpha power
type II Topp-Leone-generated family of

distributions. Reliability: Theory &
Applications.  2023: 18(3.74), 785-807.
1662



[11]

[12]

[13]

[14]

[15]

[16]

[17]

IRE 1719811

© JUL 2026 | IRE Journals | Volume 10 Issue 1 | ISSN: 2456-8880
DOI: https://doi.org/10.64388/IREV1011-1719811

https://doi.org/10.24412/1932-2321-2023-
374-785-807

D. Jegede. Challenges facing the
administration of ICT infrastructural facilities
in public primary schools in Nigeria.
Electronic Research Journal of Engineering,
Computer and Applied Sciences. 2019: 1, 30—
40. https://ssrn.com/abstract=3703495

T. A. Bekele, L. D. Gezie, H. Willems, J.
Metzger, B, Abere, B. Seyoum, L. Abraham,
N. Wendrad, S. Meressa, B. Desta & T. N.
Bogale. Barriers and facilitators of the
electronic medical record adoption among
providers in Addis Ababa,
Ethiopia.  Digital Health, 2024. 10,
20552076241301946.
https://doi.org/10.1177/20552076241301946

H. Alzghaibi & H. A. Hutchings. (2025).
Barriers to the implementation of large-scale
electronic health record systems in primary
healthcare centers: A mixed-methods study in
Saudi Arabia. Frontiers in Medicine, 2025: 12,
Article 1516714.
https://doi.org/10.3389/fmed.2025.1516714

N. N. Onyemarin, H. I. Ojarikre & J. N.
Igabari. An ARMA modelling approach on
infant mortality rate in Nigeria. Nigerian
Journal of Science and Environment, 2023:
21(1), 94-114.

H. S. F. Fraser, P. Biondich, D. Moodley, S.
Choi, B. W. Mamlin & P. Szolovits.
Implementing
systems in developing countries. Informatics
in Primary Care, 2005: 13(2), 83-95.
https://doi.org/10.14236/jhi.v13i2.585

R. Dhakal. Case study on open source tools
used for healthcare systems. Course project,
2023: Kathmandu University. ResearchGate.
https://www.researchgate.net/publication/3910
47459

CASE STUDY ON OPEN SOURCE TOO
LS USED FOR _HEALTHCARE _SYSTEM
S

S. S. Yisa, T. J. Ogunniyi & R. D. Dine.
(2025). Strengthening primary health care in

Nigeria: A means to achieve universal health
coverage. BMJ Global Health, 2025: 10(10),

healthcare

electronic medical record

[18]

[19]

[20]

[21]

[22]

[23]

[24]

ICONIC RESEARCH AND ENGINEERING JOURNALS

€018486. https://doi.org/10.1136/bmjgh-2024-
018486

C. Ajaegbu, S. O. Okikiola, O. O. Ajaegbu &
O. Adediran. Transforming healthcare in
Nigeria through ICT: An in-depth analysis at
Federal Medical Centre Idi-Aba, Abeokuta.
International Journal of Modeling and Applied
Science Research, 2024: 3(9).
https://cambridgeresearchpub.com/ijmast/artic
le/view/193

O. Iroju, A. Soriyan, I. Gambo & J. Olaleke.
Interoperability in  healthcare:  Benefits,
challenges and resolutions. International
Journal of Innovation and Applied Studies,
2013: 3(1), 262-270. http://www.ijias.issr-
journals.org/abstract.php?article=IJIAS-13-

090-01

T. Adedeji, H. Fraser & P. Scott.
Implementing electronic health records in
primary care using the theory of change:
Nigerian case study. JMIR Medical
Informatics, 2022: 10(8), e33491.
https://doi.org/10.2196/33491

A. M. Kuo. Opportunities and challenges of
cloud computing to improve health care
services. Journal of Medical Internet
Research, 2011: 13(3), e67.
https://doi.org/10.2196/jmir.1867

S. Sachdeva, S. Bhatia, A. Al Harrasi, Y. A.
Shah, K. Anwer, A. K. Philip, S. F. A. Shah,
A. Khan & S. A. Halim. Unraveling the role
of cloud computing in health care system and
biomedical sciences. Heliyon, 2024: 10(7),
€29044.

https://doi.org/10.1016/j.heliyon.2024.e29044

M. M. Alhaji,M. R. Balarabe, D. Atama, A.
Okafor, D. Solana, F. Meyo, C. J. Okoye, U.
Okafor, B. Oyelana & J. Anyanti. Motivators
and barriers to the uptake of digital health
platforms for family planning services in
Lagos, Nigeria: A mixed-methods study.
Digital Health, 2025: 11,
20552076251349624.
https://doi.org/10.1177/20552076251349624

T. C. Lee, N. U. Shah, A. Haack & S. L.
Baxter. Clinical implementation of predictive
models embedded within electronic health

1663



© JUL 2026 | IRE Journals | Volume 10 Issue 1 | ISSN: 2456-8880
DOI: https://doi.org/10.64388/IREV1011-1719811

record systems: A  systematic review.
Informatics, 2020:7(3), 25.
https://doi.org/10.3390/informatics7030025

[25] H. D. Mugauri, M. Chimsimbe, G. Shambira,
S. Shamhu, J. Nyamasve, M. Munyanyi, R.
Gongora, S. Zizhou, M. Gabida & R.
Makurumidze. A decade of designing and
implementing electronic health records in
Sub-Saharan Africa: A scoping review. Global
Health Action, 2025: 18(1), 2492913.
https://doi.org/10.1080/16549716.2025.24929
13

IRE 1719811 ICONIC RESEARCH AND ENGINEERING JOURNALS 1664



