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Abstract

ealthcare-worker burnout reflects heavy workloads, stafhing shortages,

administrative friction, and limited control. Artificial intelligence (AI)

may ease pressures, but many African clinics use paper-based or hybrid
records. The study examined Al-supported workload reduction and its relevance to
ophthalmic and Nigerian practice. A structured narrative review examined peer-
reviewed research and governance sources published between January 2024 and
March 2026. Ambient Al scribes generally reduced perceived documentation
burden, although evidence came mainly from electronic health record-enabled
United States ambulatory settings and effects varied. Evidence for Al-supported
mental-health care was limited. African sources instead highlighted paper records,
fragmented systems, low electronic-record use, and constraints involving electricity,
connectivity, financing, training, and interoperability. No study was identified that
evaluated ambient Al and worker well-being in a predominantly paper-based
African clinic. Al cannot replace records or organizational reform. African
implementation should be affordable, offline-capable, prevent duplication, and
directly measure well-being and equity. 150 words
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Background to the Study

Burnout develops when the demands of work repeatedly exceed the time, resources, and
control available to meet them. Its familiar signs - exhaustion, growing mental distance or
cynicism, and reduced professional eflicacy - are felt by individuals, but their consequences
are dire to the health system (World Health Organization, 2019). For healthcare workers,
burnout is associated with attrition, poorer work-life balance, and risks to the quality and
safety of care. The National Academies therefore describes clinician burnout as a systems
problem, not a failure of individual resilience (National Academies of Sciences, Engineering,
and Medicine, 2019).

Studies use different instruments and thresholds, so prevalence estimates vary; nevertheless,
the burden is consistently substantial (Rotenstein et al., 2018). The electronic health record
(EHR) is one part of that story. When an EHR is difficult to use, it fragments attention,
increases cognitive work, and pushes documentation into late hours and other time that
should allow for recovery (Melnick et al., 2020). Evidence also suggests that organizational
changes are generally more effective than approaches that leave individual clinicians to carry
the full responsibility for coping (West et al., 2016). Studies conducted after the acute phase
of the COVID-19 pandemic showed that burnout and dissatisfaction with work-life
integration persisted, strengthening the need for structural responses(Shanafelt etal., 2022).

The entry of Al into this conversation became practical in everyday forms. Ambient scribes
listen to clinical encounters and produce draft notes, while large language models prepare
replies to patient messages or summarize information in the record (Duggan et al., 2025;
Garciaetal., 2024; Hassan et al., 2025; Lukacetal., 2025; Maetal., 2025; Misurac etal., 2025;
Olson et al., 2025; Shah et al., 2025). Conversational systems have also been used to provide
screening and coping support (Kleinau et al., 2024), while related digital outreach can
connect workers to human care (Agarwal et al, 2024). These tools are often discussed
together, but they tackle different pressures. A scribe aims to give back time and attention; a
mental-health tool aims more directly at symptoms, coping, or access to care. Both, however,
depend on the infrastructure through which care is documented and delivered. The African
healthcare landscape deserves explicit attention. Nigeria's Federal Ministry of Health and
Social Welfare reported in 2024 that most facilities still relied on paper-based records, while
only a small number used EMR/EHR platforms (Federal Ministry of Health and Social
Welfare, 2024). Across Africa, digital systems remain uneven because of gaps in electricity,
connectivity, financing, interoperability, and workforce capacity (Bataliack et al., 2024;
Mugauri et al., 2025). Ambient tools developed for mature EHR systems may therefore add
printing, scanning, transcription, or reconciliation in paper and hybrid clinics. The relevant
question is whether Al reduces total documentation work without creating a second record
system.

The question that matters is not how quickly Al can generate text, but whether healthcare

workers finish the day with less unfinished work and more capacity to think, recover, and
remain present with patients. A tool may reduce typing while adding verification, consent
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procedures, alerts, or pressure to see more patients (Altschuler et al., 2024; Hassan et al,,
202S; Leung et al., 2025; World HealthOrganization, 2024). Paper-based clinics may also
face printing, scanning, transcription, and duplicate entry. Manually locating paper folders
consumes staff time and adds strain across the clinical team. This review therefore examines
when Al reduces total work, when it shifts work elsewhere, and what that distinction means
for Nigerian and similar health services.

Review objectives

1. To describe Al-enabled interventions intended to reduce administrative workload,
cognitive burden, burnout, or psychological distress among healthcare workers.

2. To summarize reported effects on documentation time, after-hours EHR work, task
load, burnout, work exhaustion, professional fulfilment, and mental-health
outcomes.

3. To identify the safety, human-factors, ethical, and organizational conditions that
determine whether efliciency gains translate into durable worker well-being.

4. To examine how paper-based, hybrid, and fully electronic record environments affect
the feasibility, equity, and likely well-being impact of Al in African and Nigerian
health services.

Methods

Design and eligibility

A structured narrative review was undertaken because the evidence covered different
interventions, record environments, comparators, follow-up periods, and outcomes. Eligible
sources included peer- reviewed reviews, trials, implementation studies, quality-
improvement evaluations, and relevant policy or governance guidance. Al studies had to
report a worker-level workload or well-being outcome. African contextual sources were
included when they described paper, hybrid, or electronic record use and the infrastructure
needed to judge transferability. Diagnostic, patient-only, educational, and technical-
performance studies were excluded unless they directlyinformed implementation readiness.

Information sources and search strategy

PubMed/MEDLINE, Scopus, Web of Science, and Google Scholar were searched for
publications dated 1 January 2024 to 31 March 2026. Terms covered Al, generative Al, large
language models, ambient scribes, chatbots, healthcare workers, burnout, well-being, mental
health, EHR and administrative burden, Africa, Nigeria, paper and hybrid records, digital
readiness, electricity, and connectivity. Reference lists were examined, and targeted searches
of WHO Regional Office for Africa and Nigerian Federal Ministry of Health sources provided
policy context. Earlier landmark papers were retained when needed to explain burnout,
ophthalmic documentation burden, or digital readiness.

Selection, extraction, and synthesis

Titles and abstracts were screened before full-text review. For Al studies, the extracted fields
included setting, professional group, design, sample size, intervention, comparator, follow-
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up, uptake, workload and well-being outcomes, findings, and limitations. For African sources,
record type and constraints involving electricity, connectivity, affordability, interoperability,
training, staffing, and governance were also recorded. The synthesis assessed whether Al
reduced work, improved well-being, could function in paper or hybrid services, and required
particular safeguards. Heterogeneity precluded meta-analysis; therefore, the direction, size,
consistency, credibility, and transferability of effects were considered.

PRISMA reportingand table development

Relevant PRISMA 2020 principles guided reporting of the search, eligibility criteria,
screening, data extraction, and narrative synthesis (Page et al., 2021). Because this was a
structured narrative review rather than a registered systematic review or meta-analysis,
pooled estimates and certainty grading were not undertaken. A flow diagram was not
included because complete record-level search and exclusion counts were unavailable.

Table 1 summarizes representative Al studies and African digital-readiness evidence using
predefined fields for design, setting, intervention or context, outcomes, and limitations;
reported values were taken directly from source publications without pooling. Table 2 is an
author-developed matrix linking Al functions and record environments with proposed
mechanisms, outcome measures, and safeguards, informed by the included studies and
WHO guidance (Bataliack etal., 2024; World Health Organization, 2024).

Ethics
The review used published and publicly available material and did not involve human
participants oridentifiable data; institutional ethical approval was therefore not required.

Results

Overview ofthe evidence

The evidence was recent, geographically narrow, and based largely on electronic care. Most Al
reports were short US ambulatory pilots or quality-improvement studies of ambient
documentation (Duggan etal., 2025; Hassan etal., 2025; Maetal., 2025; Misurac et al., 2025;
Olson et al., 2025; Shah et al., 2025). The strongest design was a randomized trial within one
US health system (Lukac et al., 2025). Evidence on inbox drafting and direct mental-health
support was limited (Agarwal et al., 2024; Garcia et al., 2024; Kleinau et al., 2024). African
sources focused mainly on whether records and infrastructure were ready for such tools
(Babatope et al., 2024; Bataliack et al., 2024; Federal Ministry of Health and Social Welfare,
2024; Mugauri et al., 2025; Olukorode et al., 2024). No evaluation of ambient Al and worker
well-being in a predominantly paper-based African clinic was identified. Because designs,
record environments, and outcomes differed, the evidence was synthesized thematically.
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Table 1: Representative evidence on Al-enabled workload reduction, healthcare-worker

well-being, and African digital readiness

Study Design/setting Al intervention Main finding Interpretation
Garcia et | Prospective EHR- Mean draft use 20%. Percerved relief
al., 2024 | QL 162 integrated Reply time did not fall; | without
clinicians; US | LLM drafts for | task-load score measurable time
academic patient inbox decreased 13.87 points saving; single
centre replies; 5 and work-exhaustion centre and self-
weeks score 0.33 among paired | selected survey
respondents. cohort.
Duggan et | Pre-post QI; 46 | Ambient AT Note time per No concurrent
al., 2025 |clinicians; 17 | scribe in appointment fell from control; early-
specialties outpatient 10.3 to 8.2 min; same- adopter and
practice day closure increased; short-term
after-hours work fell effects.
from 50.6 to 35.4
min/day.
Maetal.,, | Prospective LLM-powered | Used in 55.3% of Large variation
2025 QL 45 ambient scribe; | 17,428 encounters. between users;
3 months Median time per note
physicians; 8 fell 0.57 min; daily modest
disciplines documentation, after- absolute
hours, and total EHR time saving.
time fell 6.89, 5.17, and
19.95 min.
Shah et Prospective Ambient AT Task load fell 24.42
al., 2025 |QL 48 scribe; 3 points; burnout score Volunteer
physicians; months fell 1.94; usability sample; no
paired n=38 improved 10.9 points. control;
outcomes
mainly self-
Misurac et |Pre-post Ambient AI Median burnout score reported.
al., 2025 |observational; |notes improved from 4.16 to A suggestive
38 clinicians; 3.16; prevalence fell use-response
paired burnout from 69% to 43%. pattern, but
n=35 Lowest-use quartile did |small and non-
not improve. randomized.
Olsonet |Multicentre One ambient Burnout prevalence fell |Largest
al., 2025 |pre-post QL scribe from 51.9% to 38.8% multisystem
263 clinicians; |platform; 30 (OR 0.26, 95% CI 0.13- |evaluation; no
6 US systems | days 0.54); cognitive task randomized
load and after-hours comparator and
documentation also 60% paired-
improved. survey
completion.
Lukac et |Pragmatic 3- Two ambient | One product reduced Strongest
al., 2025 |arm RCT; 238 | Al scribes vs time-in-note 9.5% vs causal design;
physicians; 14 |usual care; 2 control; the other did one academic
specialties months not. Both produced system, English
modest favourable well- |encounters,
being changes. modest uptake,
Clinically significant secondary well-
inaccuracies occurred being
occasionally. endpoints.
Hassan et |Systematic Clinical Documentation time and
al., 2025 |review implementation |satisfaction often Early,
of Al scribes improved; adoption and |heterogeneous
performance varied, evidence
with major gaps in dominated by
safety, organizational, observational
equity, and long-term implementation
outcomes. studies.
Kleinau et |2-arm RCT; Interactive Difference-in- Substantial
al., 2024 |1,584 mental-health  |differences favoured the |attrition and
randomized chatbot vs chatbot for depression pandemic
health internet (-0.68) and resilience context, but
workers; resources; 8 (+1.47); estimates for directly relevant
Malawi weeks
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Study Desiga/setting Al intervention Main finding Interpretation
anxiety and burnout African trial
crossed the null. evidence.

Mugauri Scoping EHR Recurring barriers Al

etal., review; 30 implementatio | included infrastructure, | documentation

2025 studies; sub- n and readiness | power, connectivity, evidence

Saharan Africa | context (not an | finance, privacy, assumes a
Al interoperability, digital
intervention) training, and double foundation that
entry. is uneven across
the region.

Babatope | Cross-sectional | EHR EHR utilization was Single-centre

etal., study; staff at | utilization and | low; financial evidence, but

2024 one Nigerian implementatio | limitations and directly relevant

teaching n context insufficient ICT to Nigerian
hospital resources were readiness and
prominent barriers, with | implementation
power and connectivity | burden.
also implicated.

Olukorode | Review of five | Introduction or | EMR introduction or Foundational

etal., Nigerian improvement improvement increased | digitization may

2024 primary of EMR data quality; evidence improve

studies systems on patient outcomes and | records, but the
satisfaction was limited. | evidence base
remains small
and is not
evidence of AT
benefit.

Documentation Assistance can Reduce Job Demands

Ambient documentation was the most studied application. Early prospective studies
reported less note time, after-hours EHR work, and cognitive load (Duggan etal., 2025; Ma et
al., 2025; Misurac et al., 2025; Olson et al., 2025; Shah et al., 2025). Ma et al. (2025) found a
median reduction of 0.57 minutes per note and 5.17 minutes of after-hours EHR time daily.
Duggan et al. (2025) reported larger unadjusted reductions, although modelled estimates
were smaller. These useful but modest gains reflect relief from EHR work and cannot be
assumed to apply where clinicians still write, retrieve, and file paper records (Babatope et al.,
2024; Bataliack et al., 2024; Federal Ministry of Health and Social Welfare, 2024; Mugauri et
al,, 2025).

Early well-being findings were encouraging but came mainly from uncontrolled studies. Shah
etal. (2025) reported lower task load and burnout after three months. Misurac et al. (2025)
found that burnout prevalence fell from 69% to 43%, with no improvement among the lowest
users. Olson etal. (2025) reported a 13.1-percentage-point reduction after 30 days. Volunteer
participation, incomplete follow-up, and short observation periods prevent firm causal
conclusions.

The randomized trial by Lukac et al. (2025) was given greater weight because clinicians were
assigned to one of two ambient products or usual care. Only one product reduced note time,
although both modestly improved well-being. Relief may reflect less divided attention even
when time changeslittle; inaccurate or poorly matched drafts may instead add strain.
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Administrative drafting may reduce effort without saving time

Al-generated patient-message replies showed that time and mental effort are different
outcomes. Clinicians used drafts for about one in five replies; task load and work exhaustion
improved, but message-handling time did not (Garcia et al., 2024). Drafting may reduce
initiation effort while adding review. However, this evidence assumes an EHR-linked portal
and may not transfer to clinics using face-to-face communication, telephone, SMS, or
informal messaging outside the clinical record (Bataliack et al., 2024; Federal Ministry of
Health and Social Welfare, 2024; Mugauri etal., 2025).

The Al-scribe systematic review reached a similar conclusion: documentation time and
satisfaction often improved, but adoption varied and evidence on safety, cost, equity, and
durability remained incomplete (Hassan et al., 2025). Efficiency is therefore an
implementation outcome, not an automatic property of the model.

Direct mental-health supportis promisingbut under-evaluated

Very little evidence addressed Al used directly for psychological support. In Malawi, the
Vitalk chatbot improved depression and resilience-related outcomes compared with passive
internet resources, while confidence intervals for anxiety and burnout included no effect
(Kleinau etal., 2024). Attrition was substantial, but the study included several health-worker
cadres in an African setting with limited conventional support. This intervention did not
require a mature EHR, although it still depended on device access, connectivity, privacy,
language, cultural fit, and a dependable route to human care (Bataliack et al., 2024; Kleinau et
al,, 2024).

A US randomized trial of 1,275 healthcare workers tested proactive digital outreach rather
than Al alone (Agarwal et al, 2024). Depression and anxiety improved modestly, but
burnout and broader well-being did not. Its main lesson is that digital support should identify
need and connect workers to human care rather than wait for exhausted staft to seek help
unaided.

The African starting point is often paper-based or hybrid

Regional evidence changed the interpretation of the Al studies. Nigeria's health ministry
reported that most facilities still used paper records (Federal Ministry of Health and Social
Welfare, 2024), while the WHO Regional Office for Africa described fragmented health-
information systems and uneven infrastructure and workforce capacity (Bataliack et al.,
2024). Many clinics are therefore considering Al before their record environment is reliably

digital.

A 2025 review of 30 sub-Saharan African EHR studies identified recurring problems with
infrastructure, power, connectivity, finance, privacy, interoperability, training, and double
entry (Mugauri et al., 2025). A Nigerian teaching-hospital study found low EHR use and
prominent financialand ICT barriers (Babatope etal., 2024). Another Nigerian review found
improved data quality after EMR introduction, but only five primary studies and little
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evidence on patient outcomes (Olukorode et al., 2024). These findings support a staged
approach: strengthen the record foundation, assess whether digitization reduces burden, and
add Al onlywhenitavoids duplicate work.

Implementation conditions and possible harms

Technology may shift work rather than remove it: typing becomes checking, or tasks move to
nurses, records staff, administrators, and IT teams. Hybrid services may require the same
encounter to be written, entered electronically, printed, scanned, or reconciled (Babatope et
al, 2024; Bataliack et al.,, 2024; Mugauri et al.,, 2025). WHO guidance emphasizes
accountability, privacy, transparency, stakeholder participation, and continuing evaluation
(World Health Organization, 2024). Al-scribe risks include omissions, fabricated details,
note bloat, automation bias, and medicolegal uncertainty (Leung et al., 2025). Clinicians
need time to verify drafts, and institutions must identify the authoritative record (Altschuler
etal,2024).

The same caution applies to decision support. Poorly timed or repetitive alerts add noise, and
alert fatigue reflects relevance, timing, design, and cumulative burden (Gani et al., 2025). A

tool thatincreases interruption has not created breathing room.

Table 2: Interpreting an Al well-being intervention: mechanism, measure, and safeguard

attention

load; burnout

Al function Proposed Outcomes to

mechanism measure Minimum safeguards
Ambient Less typing, recall, | Time per note; aifer- Chinician review,
documentation | and divided hours EHR time; task | specialty templates; error

audit; consent and privacy
controls

Inbox dratting
or

Less initiation and
synthesis effort

Message tune; editing
burden; response

Escalation rules;
provenance; high-risk

meaningtul clinical
work

retention; patient
access

summarization quality; work filters; accuracy and
exhaustion equity sampling
Predictive Earlicr Alert volume, Clinical relevance
prioritization or | identification and acceptance; thresholds; tiered alerts;
alerts better work interruption cost; user controls; alert-fatigue
sequencing missed events monitoring
Conversational | Low-threshold Depression; anxiety; | CIIsIs patiways, clear
mental-health screening, coping burnout; resilience; limits; privacy; cultural
support support, and engagement; referral | and language validation;
navigation completion human care
Organizational | Turns saved eifort ‘Work hours; schedule | Protect saved tume; avoid
deployment into recovery or intensity; autonomy; automatic quota increases;

co-design; workforce and
equity review

Paper-based or | Digiiize selected FOITeT Tenrevar; Ofiline capability; one

hybrid record high-burden tasks 'Ia_“s_ml?t“’né . authoritative record;

setting without creating a grmlt.mg't:cm?flg; patient identifiers; staged
second dga;%:n:ﬁ; rollout; power and
documentation completeness; team connectivity fallback;
pathway workload records-staft co-design
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Discussion

Principal Findings

This review supports two conclusions. In EHR-enabled services, Al can reduce selected
documentation burdens. In many African services, the more immediate problem is the
absence of a reliable, interoperable electronic record (Babatope et al., 2024; Bataliack et al.,
2024; Federal Ministry of Health and Social Welfare, 2024; Mugauri et al., 2025). Al cannot
replace that foundation or correct staffing shortages, moral distress, inadequate resources,
poorleadership, orloss of autonomy. It should be treated as one component of work redesign
and digital development rather than a substitute for organizational reform or mental-health
care.

Ambient scribes had the strongest evidence, with recurring improvements in note time, after-
hours work, task load, burnout, and attention to patients (Duggan et al., 2025; Lukac et al.,
2025; Ma et al., 2025; Misurac et al., 2025; Olson et al., 2025; Shah et al., 2025). However,
effects differed between products and users, uptake was incomplete, follow-up was short, and
all studies assumed an electronic record. The evidence does not show whether ambient tools
reduce burdenin paper clinics or create extra work during a hybrid transition.

Evidence for direct mental-health support was less mature. The Malawi trial provided
encouraging evidence for depression and resilience, but not for every outcome or chatbot
(Kleinau et al., 2024). Wider digital-engagement evidence suggests that proactive outreach
and connection to human care may matter more than conversational sophistication (Agarwal
et al,, 2024). Mental-health Al should therefore remain an adjunct for screening, self-
management, and navigation, supported by crisisescalation and accessible human care.

Why outcomes are mixed

The findings were easier to interpret when record maturity was considered. Inan EHR clinic, a
draft must still be checked. In a paper clinic, it may also require printing, signing, filing, or
transcription. In a hybrid clinic, outages can produce two incomplete versions of one
encounter. Benefit therefore depends on accuracy, specialty fit, record maturity, electricity,
connectivity, interoperability, training, records staffing, and a clear source of truth
(Altschuler et al., 2024; Babatope et al., 2024; Bataliack et al., 2024; Duggan et al., 2025; Gani
etal., 2025; Garciaetal.,, 2024; Hassan etal., 2025; Leungetal., 2025; Lukacetal., 2025; Maet
al.,2025; Misuracetal.,,2025; Mugauri etal., 2025; Olson etal., 2025; Shah etal., 2025).

What happens to saved time matters as much as the minutes saved (Hassan et al., 2025;
National Academies of Sciences, Engineering, and Medicine, 2019; World Health
Organization, 2024). Throughput may rise without improving recovery or autonomy, while
paper and hybrid services may lose gains to scanning, printing, correction, and duplicate
entry. Breathing room exists only when net effort falls across the team and some benefit
returns to patient care, recovery, learning, or finishing on time. Implementation should
specify whose burden will falland what error or added-work threshold will trigger redesign.
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Implications for ophthalmologyand Nigerian practice

Ophthalmology is suitable for careful, narrow deployment because high-volume clinics
generate repeated notes, imaging reports, referrals, and patient instructions. In an EHR-
enabled academic centre, ophthalmologists spent 10.8 minutes per encounter in the record,
including substantial time outside clinic (Read-Brown et al., 2017). Paper-based eye clinics
face different burdens, including retrieving prior notes and reconciling serial findings. Al
should therefore be matched to the existing record pathway rather than imported as an EHR
solution where no EHR exists.

In Nigerian services, paper records are central to feasibility. The health ministry reported in
2024 that most facilities still used paper-based methods (Federal Ministry of Health and
Social Welfare, 2024). Regional and national studies describe fragmented systems, low EHR
utilization, and constraints in infrastructure, power, connectivity, finance, privacy,
interoperability, and training (Babatope et al., 2024; Bataliack et al., 2024; Mugauri et al,,
2025). A tool that requires continuous broadband, cloud access, and structured historical
data may therefore exclude the clinics under greatest pressure.

A practical Nigerian pathway may begin with reliable patient identifiers, digitized registers,
searchable summaries, local templates, and offline capture. In paper clinics, voice-generated
drafts may help with referrals, operative notes, and patient instructions if they enter the
existing folder without duplicate transcription. Hybrid pilots should name one authoritative
record, provide downtime procedures, fund hardware and support, and measure work
transferred to nurses and records staff. Improved data quality after Nigerian EMR
introduction is encouraging, but foundational digitization should be evaluated separately
from AI (Olukorode etal., 2024).

Strengths and limitations

A strength of this review is that it connects workload reduction and mental-health support
with the clinic's digital starting point. It distinguishes relief from EHR burden from the
foundational work of building a usable record and considers whose workload may rise when a
new digitallayerisintroduced.

This review has important limitations. The synthesis was narrative, and heterogeneity
precluded meta-analysis. Al well-being studies came mainly from volunteer early adopters in
US ambulatory systems, while African evidence addressed digitization and EHR readiness
rather than Al and worker well-being (Babatope et al., 2024; Bataliack et al., 2024; Federal
Ministry of Health and Social Welfare, 2024; Mugauri et al., 2025; Olukorode et al., 2024).
The interaction between paper records and ambient Al therefore remains largely untested.
Many Al studies lacked controls, relied on self-report, and had short follow-up. Commercial
products change rapidly, unsuccessful implementations may be underreported, and findings
cannotbe transferred unchanged to Nigerian ophthalmic services.
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Conclusion

Al may create breathing room, but not by the same route in every health system. EHR-
enabled services may benefit from reduced documentation friction; many African clinics first
need reliable identification, retrievable records, electricity, connectivity, trained staff, and
interoperability (Babatope et al., 2024; Bataliack et al., 2024; Federal Ministry of Health and
Social Welfare, 2024; Mugauri et al., 2025; Olukorode et al., 2024). Al should be introduced
only when it reduces network and does not create a parallel record. In ophthalmology, this
requires staged, locally tested, offline-capable tools, human verification, and clear ownership
of the final record. An algorithm cannot solve burnout or compensate for a missing health-
information foundation.

Recommendations

i). Future studies should report whether clinics begin with paper, hybrid, or electronic
recordsand measure burden across the full documentation chain.

ii). African trials should include rural, primary, secondary, and specialist services and
compare offline, locally hosted, and cloud-dependent tools.

iii). Outcomes should include retrieval, transcription, duplicate entry, downtime, data
quality, team workload, cost, equity, patient continuity, burnout, and professional
fulfilment.

iv). Mental-health trials also need culturally validated measures, local languages, crisis
safeguards, active comparators, and representation of the wider health workforce.

References

Agarwal, A. K., Southwick, L., Gonzales, R. E., Bellini, L. M., Asch, D. A, Shea, J. A, Mitra, N.,
Yang, L., Josephs, M., Kopinksy, M., Kishton, R., Balachandran, M., Benjamin Wolk,
C., Becker-Haimes, E. M., & Merchant, R. M. (2024). Digital engagement strategy
and health care worker mental health: A randomized clinical trial. JAMA Network
Open, 7(5),e2410994. https://doi.org/10.1001/jamanetworkopen.2024.10994

Altschuler, S., Huntington, ., Antoniak, M., & Klein, L. F. (2024). Clinician as editor: Notes
in the era of AI scribes. The Lancet, 404(10468), 2154-2155.
https://doi.org/10.1016/S0140-6736(24)02568-6

Babatope, A. E., Adewumi, L. P, Ajisafe, D. O., Adepoju, K. O., & Babatope, A. R. (2024).
Assessing the factors militating against the effective implementation of electronic
health records (EHR) in Nigeria. Scientific Reports, 14(1), 31398.
https://doi.org/10.1038/s41598-024-83009-y

Bataliack, S., Ebongue, M., Karamagi, H., & Janauschek, L. (2024). Health data digitalization
in Africa: Unlocking the potential. WHO Regional Office for Africa.
https://iris.who.int/handle/10665/379807

page || 103



Duggan, M. J,, Gervase, J., Schoenbaum, A., Hanson, W,, Howell, J. T, Sheinberg, M., &
Johnson, K.B.(2025). Clinician experiences with ambient scribe technology to assist
with documentation burden and efficiency. JAMA Network Open, 8(2), e2460637.
https://doi.org/10.1001/jamanetworkopen.2024.60637

Federal Ministry of Health and Social Welfare. (2024, May 31). FG inaugurates committee on
Digital in Health Initiative. https://health.gov.ng/fg-inaugurates-committee-on-
digital-in-health-initiative/

Gani, L, Litchfield, I, Shukla, D., Delanerolle, G., Cockburn, N., & Pathmanathan, A. (2025).
Understanding alert fatigue in primary care: Qualitative systematic review of general
practitioners' attitudes and experiences of clinical alerts, prompts, and reminders.
Journal of Medical Internet Research,27,e62763. https://doi.org/10.2196/62763

Garcia, P, Ma, S. P,, Shah, S., Smith, M., Jeong, Y., Devon-Sand, A., Tai-Seale, M., Takazawa,
K., Clutter, D., Vogt, K., Lugtu, C., Rojo, M, Lin, S., Shanafelt, T., Pfeffer, M. A., &
Sharp, C. (2024). Artificial intelligence-generated draft replies to patient inbox
messages. JAMA Network Open, 7(3), e243201.
https://doi.org/10.1001/jamanetworkopen.2024.3201

Hassan, H., Zipursky, A.R.,Rabbani,N,, You, J. G., Tse, G., Orenstein, E., Ray, M., Parsons, C.,
Shin, S., Lawton, G., Jessa, K., Sung, L., & Yan, A. P. (2025). Clinical implementation
of artificial intelligence scribes in health care: A systematic review. Applied Clinical
Informatics, 16(4),1121-113S.https://doi.org/10.1055/2-2597-2017

Kleinau, E., Lamba, T., Jaskiewicz, W., Gorentz, K., Hungerbuehler, I., Rahimi, D., Kokota, D.,
Maliwichi, L., Jamu, E., Zumazuma, A., Negrao, M., Mota, R., Khouri, Y., & Kapps, M.
(2024). Effectiveness of a chatbot in improving the mental wellbeing of health
workers in Malawi during the COVID-19 pandemic: A randomized, controlled trial.
PLOS ONE, 19(5),e0303370. https://doi.org/10.1371/journal.pone.0303370

Leung, T. L, Coristine, A. J., & Benis, A. (2025). Al scribes in health care: Balancing
transformative potential with responsible integration. JMIR Medical Informatics, 13,
€80898. https://doi.org/10.2196/80898

Lukac, P.J., Turner, W,, Vangala, S., Chin, A. T., Khalili, J., Shih, Y.-C. T., Sarkisian, C., Cheng,
E. M., & Mafi, J. N. (2025). Ambient Al scribes in clinical practice: A randomized
trial. NEJM AL, 2(12). https://doi.org/10.1056/2i0a2501000

Ma, S. P, Liang, A. S, Shah, S.J., Smith, M., Jeong, Y., Devon-Sand, A., Crowell, T., Delahaie,
C., Hsia, C,, Lin, S., Shanafelt, T., Pfeffer, M. A., Sharp, C., & Garcia, P. (2025).
Ambient artificial intelligence scribes: Utilization and impact on documentation
time. Journal of the American Medical Informatics Association, 32(2), 381-38S.
https://doi.org/10.1093/jamia/ocae304

page || 104



Melnick, E.R., Dyrbye, L. N,, Sinsky, C. A., Trockel, M., West, C. P., Nedelec, L., Tutty, M. A.,
& Shanafelt, T. (2020). The association between perceived electronic health record
usability and professional burnout among US physicians. Mayo Clinic Proceedings,
95(3),476-487.https://doi.org/10.1016/j.mayocp.2019.09.024

Misurac, J., Knake, L. A., & Blum, J. M. (2025). The effect of ambient artificial intelligence
notes on provider burnout. Applied Clinical Informatics, 16(2), 252-258.
https://doi.org/10.1055/a-2461-4576

Mugauri, H. D., Chimsimbe, M., Shambira, G., Shamhu, S., Nyamasve, J., Munyanyi, M.,
Gongora, R., Zizhou, S., Gabida, M., & Makurumidze, R. (2025). A decade of
designing and implementing electronic health records in sub-Saharan Africa: A
scoping review. Global Health Action, 18(1), 2492913. https://doi.org/
10.1080/16549716.2025.2492913

National Academies of Sciences, Engineering, and Medicine. (2019). Taking action against
clinician burnout: A systems approach to professional well-being. National Academies
Press. https://doi.org/10.17226/25521

Olson, K. D., Meeker, D., Troup, M., Barker, T. D., Nguyen, V. H., Manders, J. B., Stults, C. D,
Jones, V. G., Shah, S. D., Shah, T., & Schwamm, L. H. (2025). Use of ambient Al

scribes to reduce administrative burden and professional burnout. JAMA Network
Open, 8(10),e2534976.https://doi.org/10.1001/jamanetworkopen.2025.34976

Olukorode, S. O., Adedeji, O. J., Adetokun, A., & Abioye, A. 1. (2024 ). Impact of electronic
medical records on healthcare delivery in Nigeria: A review. PLOS Digital Health,
3(9),e0000420.https://doi.org/10.1371/journal.pdig.0000420

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D.,
Shamseer, L., Tetzlaft, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J.,
Grimshaw, J. M., Hrébjartsson, A., Lalu, M. M, Li, T., Loder, E. W., Mayo-Wilson, E.,
McDonald, S., ... Moher, D. (2021). The PRISMA 2020 statement: An updated
guideline for reporting systematic reviews. BMJ, n71.

https://doi.org/10.1136/bmj.n71

Read-Brown, S., Hribar, M. R., Reznick, L. G., Lombardi, L. H., Parikh, M., Chamberlain, W.
D., Bailey, S. T, Wallace, J. B, Yackel, T. R., & Chiang, M. F. (2017). Time
requirements for electronic health record use in an academic ophthalmology center.
JAMA Ophthalmology, 135(11), 1250-1257. https://doi.org/10.1001/
jamaophthalmol.2017.4187

page || 105



Rotenstein, L. S., Torre, M., Ramos, M. A., Rosales, R. C., Guille, C., Sen, S., & Mata, D. A.
(2018). Prevalence of physician burnout among medical students, residents, and
physicians: A systematic review and meta-analysis. JAMA, 320(11), 1131-1150.
https://doi.org/10.1001/jama.2018.12777

Shah, S.J., Devon-Sand, A., Ma, S. P, Jeong, Y., Crowell, T,, Smith, M., Liang, A. S., Delahaie,
C., Hsia, C., Shanafelt, T., Pfeffer, M. A., Sharp, C,, Lin, S., & Garcia, P. (2025).
Ambient artificial intelligence scribes: Physician burnout and perspectives on
usability and documentation burden. Journal of the American Medical Informatics
Association, 32(2),375-380.https://doi.org/10.1093 /jamia/ocae295

Shanafelt, T. D., West, C. P., Dyrbye, L. N., Trockel, M., Tutty, M., Wang, H., Carlasare, L. E., &
Sinsky, C. (2022). Changes in burnout and satisfaction with work-life integration in
physicians during the first 2 years of the COVID-19 pandemic. Mayo Clinic
Proceedings, 97(12),2248-2258. https://doi.org/10.1016/j.mayocp.2022.09.002

West, C. P, Dyrbye, L. N., Erwin, P. J., & Shanafelt, T. D. (2016 ). Interventions to prevent and
reduce physician burnout: A systematic review and meta-analysis. The Lancet,
388(10057),2272-2281. https://doi.org/10.1016/50140-6736(16)31279-X

World Health Organization. (2019, May 28). Burn-out an occupational phenomenon:
International Classification of Diseases. https://www.who.int/news/item/28-05-
2019-burn-out-an-occupational-phenomenon-international-classification-of-
diseases

World Health Organization. (2024). Ethics and governance of artificial intelligence for health:

Guidance on large multi-modal models. https://www.who.int/publications/
i/item/9789240084759

page || 106



	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110

