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Abstract

Background: Basic emergency care is an important component of health system strength-
ening in resource-limited settings in sub-Saharan Africa. Objectives: This scoping review
mapped and synthesised evidence on the implementation, capacity-building approaches,
and policy implications of the WHO/ICRC Basic Emergency Care (BEC) course in the
region. Methods: Twenty studies from 13 countries were included. Reported facilitators
of BEC implementation included perceived relevance to frontline practice, practical and
structured course content, contextual adaptation, mentorship, and training-of-trainers or
cascade approaches. Reported barriers included time constraints, staffing shortages, limited
infrastructure and emergency care resources, and technological challenges affecting digital
reinforcement strategies. Across studies, BEC was generally associated with short-term
improvements in provider knowledge, confidence, and perceived competence. However,
implementation outcomes were reported inconsistently and were largely limited to accept-
ability, feasibility, and appropriateness, with less evidence on adoption, cost, penetration,
and sustainability. Evidence on longer-term retention, practice change, patient outcomes,
and broader system-level impact remained limited. Conclusions: Overall, BEC appears to
be a potentially useful and context-appropriate approach to strengthening frontline emer-
gency care training, but stronger longitudinal and implementation-focused evaluations
are needed.

Keywords: basic emergency care; emergency care; implementation; capacity building;
health workforce; sub-Saharan Africa; scoping review; health systems strengthening
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1. Introduction

Sub-Saharan Africa faces a disproportionate burden of acute illnesses and injuries, yet
emergency care systems across the region remain underdeveloped [1,2]. Several deaths
and disabilities in low-resource settings are attributable to conditions that are potentially
treatable with timely and appropriate emergency care [3]. However, limited training
opportunities for frontline healthcare providers, inadequate infrastructure, inconsistent
application of clinical protocols, and weak referral systems continue to undermine the
delivery of effective emergency services [4,5]. These challenges contribute substantially
to preventable morbidity and mortality and highlight the need for practical and scalable
approaches to strengthen emergency care capacity across the region.

Emergency care has increasingly been recognised as an essential component of univer-
sal health coverage and resilient health systems [6]. In settings where specialist services
are limited, frontline healthcare workers are often required to assess, stabilise, and initiate
management for critically ill and injured patients with minimal support [7]. Building
the competencies of these providers is therefore a key strategy for improving patient out-
comes. Standardised training packages that are feasible in resource-constrained settings
may help address current gaps by improving the early recognition and management of
life-threatening conditions and by supporting timelier referral to higher levels of care.

The World Health Organization (WHO) Basic Emergency Care (BEC) course was devel-
oped in response to this need as a structured and context-appropriate training programme
for frontline healthcare providers. First introduced in 2018, the course was developed
through a collaboration between the International Committee of the Red Cross (ICRC), the
International Federation for Emergency Medicine (IFEM), medical education specialists,
and frontline health workers, including nurses, doctors, and clinical officers. The pro-
gramme aims to strengthen the early recognition, initial stabilisation, and timely referral of
critically ill and injured patients, particularly in low-resource settings [8]. This distinguishes
BEC from other emergency care courses such as Advanced trauma life support (ATLS),
which focuses on trauma, and Emergency Triage Assessment and Treatment (ETAT), which
focuses on the triage and emergency treatment of children, by positioning BEC as a broad,
practical course for frontline providers managing diverse adult and paediatric emergencies
in resource-constrained settings [9,10]. Since its introduction, the BEC course has been
implemented in several countries in sub-Saharan Africa such as Uganda, Rwanda, Nigeria,
South Africa and Tanzania, and emerging evidence suggests that it may improve provider
knowledge, confidence, and aspects of emergency care practice [11-15].

Despite this growing body of work, the evidence remains fragmented and is largely re-
ported through individual country experiences or context-specific implementation studies.
There is still limited synthesis of how the BEC course has been delivered across sub-Saharan
Africa, the modalities used for capacity building, the barriers and facilitators influencing
implementation, and the broader implications for policy and health system strengthening.
This scoping review aims to map and synthesise the published evidence on the implemen-
tation of the WHO Basic Emergency Care course in sub-Saharan Africa and to identify key
training modalities, implementation strategies, barriers, facilitators, and policy implications
relevant to strengthening sustainable emergency care systems in the region.

2. Materials and Methods
2.1. Study Design

This study employed a scoping review design to systematically map the existing
evidence on the implementation and outcomes of the WHO BEC training interventions
in sub-Saharan Africa. The review was conducted in accordance with the Joanna Briggs
Institute (JBI) methodological framework for scoping reviews [16]. The JBI framework
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builds on the seminal work of Arksey and O’Malley [17] and subsequent refinements
proposed by Levac et al., which collectively outline a systematic process for identifying,
selecting, and synthesizing relevant evidence [18].

The review process followed six sequential stages:

Identification of the research questions.

Identification of relevant studies.

Study selection based on predefined eligibility criteria independently.
Data charting and extraction.

Collation and synthesis of evidence.

SN ol

Stakeholder consultation to contextualize findings.

To ensure transparency and reproducibility, this study adhered to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews
(PRISMA-ScR) reporting guidelines [19].

2.2. Conceptual Framework

The analytical framework for this review integrates concepts from implementation
science and health systems strengthening. Basic Emergency Care training programs aim
to strengthen frontline clinical capacity to manage acute illness and injury, particularly
in resource-limited settings where access to specialized emergency medicine training
is limited.

To support a theoretically informed analysis, extracted data were mapped to two com-
plementary lenses: Proctor’s implementation outcomes framework for reported implemen-
tation outcomes, and a health systems strengthening perspective for barriers, facilitators,
capacity-building approaches, and policy implications. These analytical lenses informed
both the synthesis and presentation of findings.

2.3. Eligibility Criteria (Population—Concept—Context Framework)

Eligibility criteria were defined using the Population—Concept-Context (PCC) frame-
work recommended by the JBI for scoping reviews.

2.3.1. Population

The population included frontline healthcare providers involved in the delivery of
emergency care services. Eligible participants included nurses, clinical officers, physicians,
emergency medical personnel, and other healthcare workers involved in acute care man-
agement. Studies involving multidisciplinary teams or health professional trainees were
also included if the intervention directly addressed emergency care competencies.

2.3.2. Concept

The central concept examined in this review was the implementation of the WHO
Basic Emergency Care (BEC) course and closely related interventions explicitly based on or
adapted from the WHO/ICRC BEC toolkit. Broader emergency care training programmes
were not included unless they directly incorporated BEC content or were clearly described
as BEC-related implementation interventions. Eligible interventions were required to
include structured educational components such as didactic instruction, simulation-based
training, case-based learning, or clinical mentorship.

Studies were included only if they provided sufficient methodological detail to de-
scribe the intervention components, including curriculum content, delivery methods, and
training duration, consistent with best practices for intervention reporting.
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2.3.3. Context

The review focused on studies conducted in sub-Saharan Africa, a region where
emergency care systems are undergoing rapid development but where access to specialized
emergency medicine training remains limited. Both urban and rural healthcare settings
were included, including district hospitals, regional referral hospitals, and primary health
facilities providing emergency services.

2.4. Information Sources and Search Strategy

A comprehensive search strategy was developed in collaboration with a health sci-
ences librarian to maximize sensitivity and reproducibility. Electronic databases searched
included: PubMed/MEDLINE, CINAHL (Cumulative Index to Nursing and Allied Health
Literature), Web of Science and Scopus. The search was performed between September
-December 2024. The most recent search was conducted on 30 March 2026. The protocol is
registered at the Open Science Framework (OSF) Registries 10.17605/OSEIO/PVE7].

Search terms combined controlled vocabulary (MeSH terms) and free-text keywords
related to emergency care training, health workforce capacity building, and sub-Saharan
Africa. No historical or language restrictions were applied. Boolean operators (AND, OR)
were used to combine search concepts, and truncation was applied to capture variations of
key terms.

An example search strategy used in PubMed included:

(“Basic Emergency Care” OR BEC) AND (“course” OR training OR program) AND
(implementation OR evaluation OR impact OR outcomes OR effectiveness) AND (sub-
Saharan Africa OR Africa OR LMIC OR “low income” OR “middle income” OR “resource
limited” OR “clinical training”).

In addition to database searches, grey literature sources were examined to identify
relevant reports, technical documents, and non-indexed studies related to BEC imple-
mentation in sub-Saharan Africa. These included WHO reports, conference proceedings,
institutional repositories, and online dissertations. Stakeholder consultation with emer-
gency care experts was also used to identify additional publications not indexed in major
academic databases.

2.5. Study Selection

All retrieved records were imported into a reference management software program
for deduplication and screening. Titles and abstracts were independently screened by two
reviewers using predefined eligibility criteria. Studies that met the inclusion criteria or
required further assessment were subjected to full-text review.

Disagreements between reviewers (PM, RN and SIT) were resolved through discussion
and consensus. In cases where consensus could not be reached, a fourth reviewer was
consulted to adjudicate the final decision.

2.6. Data Charting

Data from eligible studies were extracted using a standardized data charting form
designed according to the Template for Intervention Description and Replication (TIDieR)
checklist [20]. Data extraction was undertaken by five reviewers, and the extracted data
were cross-checked by two independent reviewers to ensure consistency and accuracy.
The extracted variables included study characteristics (authors, year, country, and study
design), healthcare setting and facility type, participant characteristics and healthcare
worker cadre, intervention description and curriculum content, mode of delivery (e.g., in-
person training, simulation, blended learning), duration and frequency of training sessions,
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and evaluation methods and outcome measures. Any discrepancies in extracted data were
resolved through discussion among the review team.

2.7. Assessment of Implementation Outcomes

Implementation outcomes were assessed using the framework proposed by Proctor
et al. [21], which is widely applied in implementation science research. This framework
evaluates the performance of interventions across multiple operational dimensions. The fol-
lowing implementation outcomes were examined where reported Acceptability, Feasibility
Appropriateness, Adoption, Fidelity, Cost, Penetration, and Sustainability.

2.8. Data Analysis and Synthesis

Quantitative data were summarized using descriptive statistical methods, including
frequencies and proportions describing training outcomes, knowledge improvements,
and implementation indicators. Where pre- and post-training assessments were reported,
changes in participant knowledge or clinical competencies were documented.

Qualitative data describing implementation barriers, facilitators, and contextual factors
were analyzed using thematic synthesis, allowing the identification of cross-cutting patterns
across studies. Themes were categorized according to health system domains, including
workforce capacity, infrastructure limitations, and institutional support.

To ensure methodological reliability, the search strategy was independently replicated
by an information specialist, and extracted data were cross-checked by two independent
reviewers (MGT and DB). In addition, reported implementation outcomes were mapped
to Proctor’s framework, while qualitative findings were synthesised according to broader
health systems strengthening domains. No formal methodological quality assessment
or risk-of-bias appraisal was conducted, as this review aimed to map the breadth and
characteristics of the evidence in line with scoping review methodology.

The PRISMA flow diagram is presented in Figure 1, and the PRISMA-ScR checklist is
provided in Supplementary Table S1.

‘ Identification of studies via databases and registers

Figure 1. PRISMA flow diagram.

—
. il Records removed before screening:
g Records identified from: Duplicate records removed
= Databases (n = 155) (n=47
g PubMed/MEDLINE- 34 R“ N d) T
g CINAHLplus (EBSCO)- 3 ecords marked as inelgivle
‘é Web of Science- 114 by automation tools (n = 0)
= Scopus- 4 Records removed for other
reasons (n =0)
—
() Records screened Records excluded
(n=108) (=25
Reports sought for retrieval Reports not retrieved
=83 =
2 (n=83) (n=0)
:
: }
@
Reports assessed for eligibility
(n=83) Reports excluded:
Not in sub-Saharan Africa (n=5)
Other emergency training not
BEC (n =38)
Other study type (n =10)
Not reporting findings about
BEC (n =10)

Studies included in review
(n=20)
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3. Results
3.1. Study Characteristics

The review included 20 studies conducted in Uganda, Tanzania, Malawi, Rwanda,
South Africa, Zambia, Sierra Leone, Cameroon, Djibouti, Liberia, Nigeria, Kenya and
Somalia [5,11-14,22-36]. Most studies employed mixed methods, combining pre- and
post-course assessments with qualitative evaluations of participants” experiences. Sample
sizes ranged from 20 to over 3500 healthcare workers, including nurses, clinical officers,
and physicians. The study characteristics are presented in Table 1.

Applying the analytical framework, findings were synthesised across two linked di-
mensions: reported implementation outcomes, including acceptability, feasibility, appropri-
ateness, adoption, fidelity, cost, penetration, and sustainability; and broader health systems
themes related to uptake, barriers and facilitators, capacity building, implementation strate-
gies, and policy implications. Ten (10) studies reported implementation outcomes including
acceptability [22-24,28,32,33], feasibility [24,25,28,30], appropriateness [23,28,33,34], adop-
tion [25,32] and only one reported on cost [35].

3.2. Facilitators for the Uptake of Emergency Care Training by Health Workers
3.2.1. Mentorship and Post-Course Support

One recurring strong facilitator was ongoing support after the initial course. In Malawi,
participants and mentors identified supportive mentorship as a key enabler of continued
use of emergency skills; mentors helped clarify missed concepts, sharpen skills, provide
reminders during emergencies, and create more time for practice [28]. The same study
also found that the BEC course plus follow-up longitudinal mentorship was feasible and
acceptable, and likely important for longer-term retention of knowledge and skills. Related
evidence from Liberia suggests that implementation support may be strengthened when
BEC-based training is accompanied by clinical mentorship embedded within routine care
delivery, allowing providers to apply knowledge with guided support in practice [24].
These studies suggest that mentorship and structured post-course support are more than
optional add-ons, as they appear to be among the clearest facilitators of sustained BEC
uptake in practice.

3.2.2. Good Instructors and Hands-On Teaching

Several papers point to the importance of how BEC is delivered, not just what is
taught. In the Malawi study, participants said the instructors’ teaching style, openness,
and encouragement made them feel comfortable asking questions and engaging with the
course, while hands-on skills sessions made emergency skills more usable in real care [28].
In the Cameroon multi-country BEC implementation, participants gave universal praise to
the quality of the training materials, the course itself, and the facilitation methodology [14].
These findings suggest that skilled facilitators, a welcoming learning environment, and
practical teaching methods are major enablers of BEC uptake.
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Table 1. Characteristics of studies included in the review.
Author Capacﬁrolsleuldmg Description Tool Popu}:?go;/elzimhtles Country Strengths/Outcomes Im}giﬁi‘;:;mn Limitations/Barriers Recommendations
Impact: Improved clinical
knowledge and Barriers: Resource
. Standard WHO BEC WHO BEC Doctors and nurses standardized emergency o . Expansion of BEC
(Olufadeji et al., BEC Short Course P . . . - . limitations affecting L
. training implemented curriculum and in tertiary Nigeria care practices. . o training across
2021) [12] Implementation : > - . . o practical application of o .
in tertiary hospitals evaluation tools hospitals Implementation: skills additional hospitals.
Demonstrated feasibility in ’
resource-limited settings.
Implementation: Rapid Barriers: Dependence
L Facility-level cascade . scale-up reaching on trainer commitment; Continued cascade
. Training of L . Trainers and Py -
(Wasukira et al., . training used during BEC cascade . significantly more . health system training and emergency
) Trainers + Cascade o frontline Uganda Appropriateness R,
2025) [34] COVID-19 emergency training model healthcare workers. Impact: limitations such as lack preparedness
Model healthcare workers R .
response Knowledge improved from of triage systems and programs.
71% to 86.8%. staffing shortages.
Capacity building:
P . Sustained knowledge Barriers: Time
ost-training . . o . Development of
Lo L9 Mentorship Nurses and retention up to one year after Feasibility constraints for mentors .
(Khongo etal., Longitudinal mentorship with . PP . L a3 g structured mentorship
. . . programs linked to clinicians in rural Malawi training. Impact: Improved Acceptability and limited .
2023) [28] mentorship clinical observation and L . . .t - ) ) frameworks to sustain
. BEC training hospitals clinical decision-making and Appropriateness documentation of L
consultation - B . o training outcomes.
confidence among frontline mentorship activities.
providers.
Facilitators: Flexible s
. . . o Barriers: Limited . .
Mobile app and online . learning opportunities and Expansion of hybrid
. . . BEC Companion . smartphone access, L A
(Greenberg etal., Digital learning case scenarios - Doctors and nurses . reinforcement of course N . training combining
; - App and digital . . . Tanzania, Uganda . e poor connectivity, high .
2021) [5] reinforcement supporting BEC learni 1 in hospital settings content. Capacity building: d d technical digital tools and
learnin earning tools Supports continuous ata costs, and technica in-person instruction
& PP literacy challenges P )
professional development. ’
[mpact: Median knowle;i 8¢ Barriers: BEC had not
scores improved from 72% to reviously been full
88%, and self-confidence in P o y Expand Francophone
French-language 4-day . . . rolled out in these .
Mixed frontline managing acute care L BEC delivery,
BEC course followed by WHO-ICRC BEC . Francophone settings; 4
BEC course + L . healthcare scenarios doubled. o . strengthen practical
(Kouomogne Traini a 1-day Training of course materials, . Cameroon, s 1T 30% of participants felt o
) raining of : providers and . . Facilitators: High : skills time, and
etal., 2025) [14] Trai Trainers course to pre/post surveys, L Djibouti, . . . more time was needed .
rainers ; - provisional satisfaction with course . ; incorporate follow-up
support introduction ToT package . . e for practical/skills . .
and scale-up of BEC trainers materials and facilitation; sessions. Patient evaluation of patient
P ’ created a foundation for § . and system outcomes.
outcome evaluation
regional scale-up through . .
: ; after training lacking.
newly trained trainers.
e . . Barriers: Many eHealth
. Facilitators: First version . .
Development and pilot i . tools fail because local Use participatory,
. . developed within 6 months; -
_ implementation of a . o . stakeholder needs are stakeholder-driven and
Digital health . . BEC course partici- 95% of participants reported . .
R 1 inforce- mobile point-of-care . . 4 h Afri h ful. Minimal not adequately low-cost digital design
(Rose etal., 2021) reinforce: BEC R Basic Emergency pants/trainees an South Africa, the app was useful. Minima
app using an . . . . . addressed and software approaches to support
[11] ment/mHealth . . . Care mobile app implementation Tanzania direct costs and a robust X
. iterative, participatory development costs are BEC learning and scale
adjunct stakeholders platform supported

Lean software
development approach.

maintenance, feedback, and
future expansion.

high; sustained use
beyond pilot testing is
often difficult.

sustainable eHealth
tools.
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Table 1. Cont.
Author Capacﬁrolsleuldmg Description Tool Popu}:?go;/elzimhtles Country Strengths/Outcomes Im}giﬁi‘;:;mn Limitations/Barriers Recommendations
Barriers: Performance
Pre-post Impact: Knowledge scores differed by nurse
. . increased from 55.1% to category; participants Adapt BEC delivery for
1mvp\)]l§rgentatlon of the WHO/ICRC BEC . 78.8%, while self-perceived described the course as different nursing cadres
/ICRC BEC Primary health . - .
(Botes etal BEC short course course to assess effects course, pre/post care NUrees across confidence and competence highly congested, and review course
2025)[13] v for PHC nurses on nurses’ emergenc surveys, multiple nursin South Africa improved from 2.72 to 3.54. suggesting content pacing/duration while
: sency knowledge tests, plenursing Nurses viewed the course as overload and limited maintaining relevance
care knowledge, . categories . .
confidence, and course evaluation useful, contextually relevant, time. Course duration for PHC emergency
compe ter/1ce and an important skills and adaptation for care.
P update. different nurse groups
need consideration.
WHO BEC toolkit, Capacity building: 56 staff Barriors: Severe Hair BEC with
Six-month curriculum WHO clinical Emergency unit received 560 h of didactics infrastructu.re staffin mei torshi
Comprehensive built on WHO BEC documentation st§ff aty a and 1400 h of mentorship. medication w,ater an% standar dizg(;l
(Eppsetal., emergency care content, standardized forms, AFEM s Impact: Median knowledge Acceptability P -
) ? . . N low-resource Liberia . s documentation gaps; documentation, and
2023) [24] curriculum + documentation, AFEM didactics, RE- . scores improved by 20 Feasibility . . o
. . . . . . public referral . mortality reduction was broader facility
mentorship didactics, and bedside ~ AIM/implementation hospi percentage points (p < 0.001), - ; .
P - : ospital x s ) not statistically readiness investments
clinical mentorship science with increased confidence ionifi . lati
f K d hich tisfacti significant. to improve translation
rameworks and high course satisfaction. . .
into practice.
Impact: Mean knowledge N - .
WHO-ICRC BEC WHO-ICRC BEC Healthcare scores increased from 53% at Barrlerrri)r};stt}:?:r(\)g atsix Integrate BEC into
BEC course delivered early . baseline to 85% post-course national training
short course - course materials workers from ) o . outbreak-era .
(Sonenthal et al., P d in the COVID-19 ith k led d Si and remained 73% at six bili impl R curricula and expand
or emergency an break with baseli with knowledge emergency an ierra Leone h fid Feasibility implementation ining-of-trai P
2022) [30] 3 . outbreak with baseline, ! . B . months. Confidence training-of-trainers for
inpatient staff and confidence inpatient units at . . pressures may have - . P
post-course, and assessments two hospitals improved for 27 of 34 skills affected follow-up and wider dissemination
six-month follow-up P post-training and 13 skills at inabili P and scale-up.
six months. sustainability.
Facilitators: Online cases -
Open-access online were useful for previewing Barriers: Internet costs Ursee ]?alrind:gilceiarantsgff)(;
. cases provided before re-course course content. Impact: and technologica . .
Blended learnin provided bef BECp Doctors and nurses [mp d logical %Eg w}I:lle adgressm
riedman et al., A ace-to-face to online cases plus . articipants showe option an ifficulties limited use; .
Fried 1 & f face BEC li pl Participants showed Adoption and difficulties limited ’ &
- with pre-course . . enrolled in BEC Uganda L - e . access barriers and
2022) [25] £ improve readiness, standard WHO . significant gains in MCQ Feasibility barriers cases were rarely .
online cases . training . . considering targeted
knowledge retention, BEC course scores and self-efficacy over revisited after the . .
) . - o strategies for different
and self-efficacy time, with an average 15% course. cadres
improvement. ’
Facilitators: Reduced
Self-paced online BEC ) in-person training frqm 5 . E)fpand hybrid BEC
course followed by a Accident and days to 2 days, lowering Barriers: Early delivery to reach more
. . i Emergency team logistical and time burdens. pilot/news report with health workers while
(WHO, 2024) Hybrid learning 2 §1ay n-person WHO Academy members and Rwanda Implementation: Hybrid limited formal maintaining local
[36] model practical skills session hybrid BEC course . N N .
to reduce time awa first-contact health model supported scalable evaluation data and practical skills
from clinical dutiez workers roll-out and local outcome reporting. certification and
instructor-led practical instructor capacity.

training.
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Table 1. Cont.
Author Capacﬁrolsleuldmg Description Tool Popu}:?go;/elzimhtles Country Strengths/Outcomes Im}giﬁi‘;:;mn Limitations/Barriers Recommendations
Facilitators: App was well
received and highlighted Barriers: Very I Co-design digital
Mixed-methods educational and clinical usirrvlveirti acec?;s(;vr\: da E:I;De adjuncts with end users
. evaluation of a BEC BEC app plus Adult healthcare utility. Impact: Both study o T and strengthen
(Tenner et al., Mobile app . o P . : Acceptability limited by R N
. mobile application used standard WHO workers in six Tanzania arms improved knowledge, . ; S implementation
2022) [32] adjunct to BEC . e Adoption technological, linguistic, .
alongside the standard BEC course health facilities but the app arm showed no support to improve
course additional benefit in and content-related uptake and sustained
knowledge retention or challenges. use.
self-efficacy over BEC alone.
Iirrf;rcctvzﬁzrlfg o Barriers: Variability in o 4 BEC within
Pilot implementation of WHO-ICRC BEC Frontline post-course knowledge and local 1mplen}en'tatlon broader emergency care
L X healthcare workers . > contexts, limited .
the WHO Basic course materials from hosital Ueanda, Tanzania confidence across sites; long-term follow-u system strengthening,
(Tenner et al., WHO BEC pilot Emergency Care course with pre/post R OSpIte. & 4 ’ demonstrated feasibility, Acceptability & . b, expand local instructor
. settings, including Zambia, South o i . and lack of patient-level .
2019) [33] short course across multiple knowledge and . ! acceptability, and scalability Appropriateness L capacity, and evaluate
R ¥ mixed cadres of Africa 2 outcome data; training .
sub-Saharan African confidence d of a low-fidelity, open-access : long-term retention and
. octors, nurses, L impact depended on .
settings. assessments e emergency care training B . practice-level
and clinical staff model in resource-limited facility readiness and outcomes
settings ongoing support. ’
Impact: 210 participants
trained; mean knowledge
Larger-scale scores improved from 61.47 . . . .
implementation of the WHO BEC course ) t079.87 (p < 0.0001), with Required substan'tlal Support n.atlon.w1de
. materials, 25-item Frontline . . . human and physical expansion with
. WHO Basic Emergency increased confidence in e . .
(Broccoli et al., WHO BEC course MCQ healthcare . . . . Acceptability resources for scale-up; adequate staffing and
. . Care course across . - Zambia caring for ill and injured i
2021) [23] implementation R pre/post-test, providers in seven . Appropriateness no long-term follow-up resources and evaluate
seven hospitals over ; ) . adults and children. . .
. Likert confidence hospitals . or patient-level long-term educational
oneyear using surve [mplementation: outcome evaluation. and patient outcomes
face-to-face delivery. y Demonstrated feasibility ’ p ’
and acceptability of wider
provincial delivery.
Impact: 24 nurses completed
BEC and 5 completed ToT;
Two-week educational WHO BEC course, knowledgﬁ: scores ‘(ﬁ“ proved Participants wanted Expand BEC to other
from 63.8% to 85.2% (mean
intervention: 4-day BEC 25-item MCQ Nurses at a tertiary . : o . more time for the cadres and rural sites,
. BEC course for e difference 21.5%, p < 0.0001), . X .
(Avrith etal., . for cohort 1, followed pre/post-test, hospital; newly . - - . a1 course and practical and review time
nurses + Training ; ) : Tanzania with confidence gains across Acceptability R . . .
2023) [22] of Trainers by a ToT course and Likert confidence trained nurse all domains. Facilitators: sessions; single-site allocation while
peer delivery of BEC to survey, qualitative facilitators . o implementation with sustaining local trainer
Course was well received -
cohort 2. feedback limited scale. development.
and ToT successfully
enabled local nurse-led
training.

https://doi.org/10.3390/ecm3020017


https://doi.org/10.3390/ecm3020017

Emerg. Care Med. 2026, 3, 17

10 of 20
Table 1. Cont.
Author Capacﬁrolsleuldmg Description Tool Popu}:?go;/elzimhtles Country Strengths/Outcomes Im}giﬁi‘;:;mn Limitations/Barriers Recommendations
Impact: Among 40
providers, mean knowledge
Prospective Emergency care scores increased from
quasi-experimental ) ) prqvlders .1 7.8/251t021.9/25;85% Short-term evaluation UndertAake follow-up
. BEC short course . . WHO BEC 25-item including nurses, improved and the mean . . studies to assess
(Kadakia et al., K X implementation of the X . only; no patient care, X L.
2023) [27] implementation BEC course with MCQ assessment, doctors, Rwanda difference of 4.1 points was morbidity, or mortalit retention and clinical
and evaluation . provider survey prehospital statistically significant (p < ¥V y impact, including
baseline and roviders and a 0.0001). Implementation: outcomes reported. atient outcomes
post-course knowledge providers : mp . . p ’
midwife Demonstrated effectiveness
of BEC for mixed emergency
care cadres.
. . Development costs
Iln;g;c]:t) Ajﬂlil;zstgleelilgizer;f were excluded and Support adoption and
salv ed 34 lives (637 life }éars; long-term sustainability scale-up in similar
Cost-effectiveness and WHO emergency Regional referral and avoided US$1 670};;89 in of organisational low-resource settings.
Multi-strategy budeet impact analysis care toolkit (BEC hospitals; patients downstream soci’e tal,c osts changes was uncertain. Pair training and
WHO emergency getimp Y training, triage with five sentinel . . ’ Findings depended on process tools with
(Werner et al care ofamultifaceted WHO tool, trauma emergenc Cost-effectiveness: The assumptions around broader emergency care
o . emergency care 4 8¢ y Uganda intervention was cost-saving Cost SSUTIPHK gency
2022) [35] toolkit/systems . L7 checklist, trauma conditions; domi Seal disability, income, and strengthening and
strengthening Intervention in two registry, frontline hospital ( om}nant). ca e-up service use. No direct generate more evidence
regional referral o modelling suggested 884 - X
package hospitals resuscitation area staff and local lives and 25.936 DALYs long-term patient-level on long-term benefits,
P . guidelines) trainers could be saV,e d annuall follow-up beyond the service use, and the
. . ualy original relative contribution of
nationally, with an estimated G -
655% return on investment quality-improvement toolkit components.
. data.
Prospective cohort Implementation: Feasible Small pilot sample,
study of two 4 use of olpen-access‘ unequal cadre Further evalua;e
open-access adjuncts to BEC-Cases, educational resources ina . distribution between BEC—Cas_es an
the WHO BEC course: BEC-A low-resource setting. Impact: arms. and 50% loss to BEC-App in larger
Digital learning interactive clinical case.s standard \%’{o Doctors, nurses, Both arms improved after foll,o Wi li:nite d studies. Use
(Straube etal., adjuncts/flipped BE d BE and medical T . BEC; the adjunctarm . pi ¢ open-access and
2020) [31] classroom su : (BEC-Cases) and a C course, ttendants at t anzania . df 53% to 87% interpretation o fli decl
3 ppor . . attendants at two improved from 53% to 87% . ipped-classroom
mobile point-of-care pre/post/follow- - ; o long-term retention. -
to BEC district hospitals post-course versus 50% to . . approaches to reinforce
app (BEC-App), up MCQ tests, 74% Technical barriers . .
X 6 in the standard-course BEC learning while
provided before the focus groups - affected access and .
arm, and had higher addressing access and
standard face-to-face subgroup analyses . -
course 7-month follow-up scores technical barriers.

(74% vs. 66%).

were underpowered.
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Table 1. Cont.
Author Capacity Building Description Tool Population/Facilities Country Strengths/Outcomes [mplementation Limitations/Barriers Recommendations
Mode Targeted Outcomes
Impact: Immediate
Longitudinal, POSZrCl(éufrOSﬁOSxil;leS Z\ézrree?gh Incorporate regular
prospective remained abovg baseline Knowledge and refresher courses and
comparative study WHO/ICRC BEC Follow-up scores (87.5% )' confidence declined continued emergency
BEC course for assessing retention of course, 25-item P - Y over time, with care reinforcement after
. . . Recent graduates were lower than immediate Lo . )
Michaeli et al recent medical emergency medicine MCQ test, 4-point of the University of ost-course scores (95.4%) significant decreases in BEC. Consider
2025) [29] v graduates/pre- knowledge and confidence survey, Nairobi Schoolyo £ Kenya kP:ut higher than the coﬁtr(l))l confidence around integrating BEC into
service emergency confidence 12-18 comparison with . & o emergency drugs, undergraduate medical
S Medicine group (82.6%). BEC . -
care training months after a 5-day non-BEC control 2 rticipants reported obstructed airway curricula and
WHO/ICRC BEC group psi i fli)cantl }E her management, and evaluating long-term
course for recent 6 & yug . immobilisation. retention in larger
medical graduates confidence than controls in cohorts
’ most emergency care :
domains 12-18 months later.
Impact: Mean BEC
knowledge scores improved .
o o Security concerns Expand
from 53.6% to 90.6% (p < required participant context-adapted BEC in
WHO/ICRC BEC 0.001), with gains across . .
X relocation and conflict-affected
T course, Doctors and nurses doctors and nurses; TOT - core ; .
wo 5-day WHO/ICRC . 1 . o additional logistical settings using local
BEC conflict-related providing scores improved from 71.7% . ] .
courses and a o h o costs. Written materials instructors,
BEC short course + 1-d injury modules, first-contact t092.2% (p = 0.007). ined in Enelish hi d
Training of “aay Training-of- emergency care Confidence increased across remainedin Eng 1sa, peer-teaching, an
(Ismail et al., . 4 Training-of-Trainers . : . ) creating potential conflict-related
2026) [26] Trainers ina course in Mogadishu Trainers, across primary Somalia multllple emergency care language barriers. The modules. Evaluate
conflict-affected . . standardized health centres, domains. Implementation: > : U
. using centralized . . study did not compare long-term clinical
setting : : pre/post MCQ referral health Centralized training, - . . I
delivery, peer-teaching - . implementation impact, sustainability
tests, Likert centres, and peer-teaching, and . . R
model. . . . strategies directly, and strategies, and the
surveys, feedback regional hospitals conflict-related modules : ffocti P
f . d feasibilit long-term practice or effectiveness o
orms improved feasibility, . . . e
patient outcome impact conflict-specific
contextual relevance, and was not assessed content

local instructor capacity in a
conflict setting.
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3.2.3. Perceived Relevance and Immediate Usefulness

BEC seems easier to take up when participants see it as directly relevant to their daily
work. In South Africa, nurses described the course as highly useful and relevant, with
themes including contextual relevance and skills update [13]. In Nigeria, the course was
also reported as well received, alongside significant gains in knowledge and confidence [12].
These studies suggest that uptake is facilitated when staff quickly recognize that the content
matches the realities of frontline care and helps them manage emergencies more confidently.

3.2.4. Training-of-Trainers and Cascade Models

Scalability itself emerged as a facilitator. By training local health workers to deliver the
course within their facilities, training-of-trainers and locally led delivery models enabled
rapid scale-up, built local ownership, and supported sustainable emergency care capacity.
In the WHO pilot across Uganda, Tanzania, and Zambia, the BEC course was taught by
local instructors after a structured training-of-trainers process, suggesting that the course
can be successfully transferred to local teaching teams [33]. In Uganda, a cascade training
model enabled knowledge to spread far beyond the original trainee group. The 511 trainers
went on to train 3,550 healthcare workers, which the authors describe as an efficient and
replicable approach in low-resource settings [34]. Similarly, the Cameroon BEC study
reported that after a 1-day training-of-trainers component, provisional trainers were able to
expand the training within their own regions [14]. These findings suggest that BEC uptake
is supported when programmes deliberately build local trainer capacity rather than relying
only on external faculty.

3.2.5. User-Centred and Supported Digital Implementation

For digital BEC tools, uptake was facilitated by stakeholder involvement and hands-
on support during implementation. The Lean software paper describes the BEC app
work as using Lean development with maximal stakeholder involvement to improve
acceptance [11]. In Tanzania, the companion app study found that most users could not
adopt the app independently, but 63% were able to download and use it successfully with
moderator support, and the authors recommended future roll-out models based on super
users and peer support [5]. Similar lessons were reported in the mixed-methods study of
the BEC mobile application adjunct, which showed that successful use depended not only
on the tool itself, but also on implementation support and user engagement strategies [32].
Taken together, these findings suggest that for digital BEC uptake, the key facilitators were
not technology alone, but co-design, user support, and socially supported implementation.

3.3. Barriers to the Uptake of Emergency Care Training by Health Workers
3.3.1. Health System and Organisational Constraints

A major barrier to the uptake of emergency care training among health workers is the
broader fragility of emergency care systems. Across the literature, participation in training
is constrained in settings where facilities lack standardised emergency unit protocols,
essential equipment and medicines, an adequate cadre of dedicated emergency care staff,
and sufficient institutional recognition of emergency care as a distinct service area [34].
In such contexts, health workers are often required to balance training attendance with
ongoing clinical responsibilities in already understaffed units, limiting both participation
and the practical application of newly acquired skills. Weak system support may also reduce
opportunities for post-training reinforcement, supervision, and integration of learning into
routine practice. Related evidence from Liberia suggests that these barriers may be less
restrictive when BEC-informed training is implemented as part of a broader emergency
care strengthening intervention rather than as a stand-alone educational activity [24].
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3.3.2. Staffing Shortages and Competing Workload Demands

Health workers often struggle to take up training because of heavy workloads, staff
shortages, and the practical difficulty of being released from clinical duties. This is especially
pronounced in low-resource settings where a small number of nurses or clinicians cover
large patient volumes. During outbreaks and other high-pressure periods, training time
becomes even harder to protect [34]. Time constraints, competing clinical responsibilities,
and limited opportunities for refresher or follow-up support were also reported as barriers
to consolidating skills after initial training [28,30]. These findings suggest that uptake is
more likely to be sustained when training is designed to fit local service realities, when
local trainers are used, and when delivery models reduce the need to repeatedly remove
large numbers of staff from clinical care.

3.3.3. Limited Technological Access and Digital Readiness

For digital or app-supported emergency care training, uptake is often constrained
by simple but important access problems. In Tanzania, barriers included not owning a
smartphone, lack of battery charge, limited access to data or Wi-Fi, the cost of mobile
data, outdated operating systems, insufficient phone storage, inconsistent internet access,
variable smartphone literacy, language discordance, and frequent phone turnover [5,11].
These findings show that even well-designed digital learning tools may not reach the
intended audience unless implementation accounts for device compatibility, connectivity,
cost, and user support.

3.3.4. Insufficient Post-Training Support and Mentorship

Initial course delivery alone may not be enough for sustained uptake in practice.
A recurring barrier is the absence of longitudinal support after the course, which can
leave staff without reinforcement, coaching, or opportunities to consolidate skills. In
Malawi, participants identified the need for more mentorship, and the study found that
greater mentor-mentee contact appeared to support retention of knowledge and confidence
over time [28]. Evidence from Sierra Leone likewise suggests that gains in knowledge
and confidence can persist beyond the immediate post-course period, but that ongoing
reinforcement is important if these benefits are to be sustained in practice [30]. These
findings suggest that uptake is not only about attending the training once, but also about
whether health workers receive enough post-course support to continue applying what
they have learned.

3.3.5. Learner Preparedness, Language, and Confidence

Uptake can also be reduced by differences in language proficiency, digital literacy, and
baseline preparedness. In the app implementation study, variable English proficiency and
smartphone literacy affected use of the training adjunct [5]. More broadly, variation in prior
training and professional background may influence how readily participants engage with
BEC content, with some evidence that learning gains and retention differ across cadres [29].
This suggests that a single delivery format may not be equally accessible to all participants,
and that successful uptake depends partly on how well training is adapted to differing
learner needs.

3.4. Capacity-Building and Implementation Approaches
3.4.1. Short-Course and BEC-Based Training Models

Capacity building for emergency care health workers was commonly delivered
through short, practice-oriented training tailored to frontline providers. Across several
settings, the WHO Basic Emergency Care (BEC) course emerged as a central model for
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strengthening emergency care knowledge, confidence, and practical competence among
frontline health workers, including nurses, clinical officers, and [12-14,22,23,33]. These
findings suggest that short, structured, and practical emergency care courses remain an
important mechanism for frontline workforce development in low-resource settings.

3.4.2. Contextual Adaptation and Stakeholder Engagement

A consistent implementation approach across studies was the adaptation of training
to local health system needs, workforce roles, and resource constraints. In Nigeria and
Cameroon, BEC was implemented through collaboration with local institutions and aligned
with the realities of frontline practice, improving feasibility and acceptability [12,14]. In
Liberia, application of the WHO Basic Emergency Care toolkit within a low-resource
referral hospital further illustrates how BEC-informed training can be tailored to local
service structures and clinical priorities [24]. Similar cadre-specific adaptation was seen in
Tanzania, where the BEC course was introduced specifically for nurses in a tertiary hospital
setting [22]. These studies suggest that emergency care training was more effective when
implemented as a context-sensitive model rather than as a uniform package.

3.4.3. Mentorship and Longitudinal Reinforcement

In several settings, capacity building extended beyond one-off course delivery to
include ongoing mentorship and post-course reinforcement. In Malawi, the combination of
the BEC course with longitudinal mentorship was found to be feasible and acceptable and
appeared to support retention of emergency care knowledge and confidence over time [28].
This suggests that mentorship was not simply an added feature, but an implementation
approach intended to support continued knowledge use and translation into practice,
particularly in rural or resource-constrained settings.

3.4.4. Cascade and Training-of-Trainers Approaches

Cascade training and training-of-trainers approaches were also used to widen emer-
gency care capacity while reducing dependence on external faculty. In Uganda, a cascade
training model implemented during the COVID-19 outbreak expanded emergency care
capacity across many healthcare workers, demonstrating the potential of progressive knowl-
edge transfer through locally engaged trainers [34]. Similar approaches were reported in the
WHO BEC pilot across Uganda, Tanzania, and Zambia, where the course was delivered by
local instructors following a structured training-of-trainers process [33]. In Cameroon, the
BEC study also reported that a one-day training-of-trainers component enabled provisional
trainers to expand delivery within their own regions [14]. Together, these findings suggest
that locally anchored trainer models are important for both scalability and sustainability.

3.4.5. Digital and Blended Learning Approaches

Digital and blended learning tools were used as supportive approaches to reinforce
BEC content and extend learning beyond face-to-face training. In Tanzania, the BEC
Companion App was introduced to support continued engagement with emergency care
content, while a related study showed that lean software methods improved acceptance
and usability [5,11]. In Uganda, pre-course online cases were used to supplement the BEC
course and enhance preparedness before in-person delivery [25]. These studies suggest
that digital tools were most often used as adjuncts to reinforce and extend training rather
than as stand-alone replacements.

3.4.6. Integration Within Broader Emergency Care Development

Some studies positioned BEC and related emergency care training within broader
efforts to strengthen emergency care systems and workforce development. In Liberia,
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implementation of a comprehensive emergency care curriculum based on the WHO Basic
Emergency Care toolkit was embedded within wider emergency unit strengthening and
clinical mentorship [24]. In Uganda, emergency care training was also implemented as
part of a wider workforce capacity-building response during the COVID-19 outbreak,
illustrating how BEC-related approaches can be integrated into broader system needs [34].
This framing positions capacity building not simply as course delivery, but as part of wider
service development and workforce strengthening.

3.5. Impact of Basic Emergency Care Training
3.5.1. Immediate Gains in Emergency Care Knowledge

Across the available BEC studies, the most consistently reported impact was improved
emergency care knowledge immediately after training. In Nigeria, the average test score
increased from 73.0% pre-training to 86.5% post-training (p < 0.001), indicating substantial
short-term knowledge gain among frontline providers [12]. In South Africa, knowledge
scores among 86 nurses in Gauteng primary health care facilities increased from 55.1% to
78.8% following the course [13]. In Cameroon, in a French-language BEC and training-
of-trainers initiative involving participants from five Francophone countries, the median
score rose from 72% pre-course to 88% post-course (p < 0.001) [14]. Similar immediate
improvements in knowledge were also reported in the multicountry WHO BEC pilot
conducted in Uganda, Tanzania, and Zambia [33]. Overall, the evidence indicates that BEC
is consistently associated with short-term improvements in emergency care knowledge
across diverse sub-Saharan African settings.

3.5.2. Improved Confidence and Perceived Competence

BEC training was also associated with improved confidence in managing emergency
presentations. In Nigeria, participants reported significantly increased confidence across
selected emergency care knowledge and skill areas following the course [12]. In South
Africa, self-perceived competence and confidence improved from 2.72 to 3.54 after training,
indicating gains not only in knowledge but also in participants’ perceived ability to respond
to emergencies [13]. In Cameroon, participants’ self-confidence in handling acute care
scenarios reportedly doubled after the course [14]. Similar improvements in confidence
were also reported in the multicountry WHO BEC pilot conducted in Uganda, Tanzania,
and Zambia [33]. Overall, these findings indicate that BEC is associated with short-term
improvements in confidence and perceived competence, although most evidence comes
from immediate post-course assessments and provides limited insight into whether these
gains are sustained over time.

3.5.3. Sustained Benefit When Paired with Mentorship

Evidence from Malawi suggests that the impact of BEC may extend beyond the im-
mediate post-course period when training is reinforced through longitudinal mentorship.
In rural Neno District, the median improvement in examination score from pre-course to
immediate post-course testing was 18.0 percentage points (95% CI 14.0-22.0; p < 0.001).
Although scores declined at one year, they remained above baseline, with a median differ-
ence of 11.9 percentage points (95% CI 4.0-16.0; p = 0.009). The study also documented 174
mentorship activities, and greater mentor—-mentee contact appeared to support continued
knowledge retention [28]. This indicates that structured post-training support may help
sustain gains over time, although the available evidence remains limited.

3.5.4. Positive Impact Across Multiple Country Contexts

Multicountry evidence also supports the role of BEC as a scalable training approach.
In a WHO pilot conducted in Uganda, Tanzania, and Zambia, post-course test scores
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improved significantly compared with pre-course scores (p < 0.05), and participants also
reported increased confidence in managing emergency conditions [33]. These findings
indicate that a low-fidelity, openly available course taught by local instructors can support
short-term knowledge transfer across different health system contexts. However, the
available evidence remains largely limited to immediate educational outcomes, with little
data on longer-term clinical application, patient-level outcomes, or mortality reduction. The
broader impact of BEC is also shaped by contextual health system factors, including weak
triage systems, shortages of essential equipment and medicines, limited staffing, and wider
organisational constraints, all of which may reduce the translation of training gains into
routine clinical practice [24]. BEC therefore appears to be a promising capacity-building
intervention, but its potential to improve patient outcomes is likely to depend on parallel
investments in emergency care systems, service organisation, and facility readiness.

4. Discussion

The review suggests that effective, sustainable BEC implementation depends on more
than course delivery alone. Uptake appears strongest when training is locally owned
and adapted to service realities, workforce roles, and resource constraints. Early engage-
ment of local clinical leaders, use of locally relevant emergency-nursing frameworks, and
needs-based tailoring may improve fit and acceptability [37-39]. Sustained benefit also
appears more likely when training is reinforced through mentorship, coaching, or refresher
activities, particularly where opportunities to practise emergency skills are limited [28,30].
Practical teaching, locally owned trainer models, and supported digital adjuncts may fur-
ther strengthen uptake and scale-up [5,11,14,32-34]. Even so, these patterns should be
interpreted cautiously, given the marked heterogeneity of the included studies in setting,
cadre, sample size, delivery model, and degree of adaptation.

Viewed through Proctor’s implementation outcomes framework, the BEC literature is
concentrated on feasibility, acceptability, and immediate educational effects, with much
less evidence on fidelity, penetration, sustainability, or cost. Uganda’s cascade model and
Rwanda’s hybrid delivery approach suggest possible routes to scale [34,36], while Malawi
and Sierra Leone provide limited evidence that reinforcement may support maintenance
over time [28,30]. Cost was rarely assessed; the only economic analysis came from Uganda
and evaluated a broader WHO emergency care toolkit rather than BEC alone [35]. Overall,
future evaluations would benefit from applying implementation frameworks prospectively
and from reporting fidelity, reach, sustainability, and cost alongside provider- and patient-
level outcomes.

Within the included studies, uptake was shaped by interrelated system, workforce, and
learner-level constraints. Staffing shortages, workload pressures, limited supervision, weak
triage and referral processes, and shortages of basic equipment and medicines all appeared
to limit both participation in training and the translation of learning into practice [12,24,34].
These findings suggest that training alone is unlikely to shift practice where emergency
care remains weakly organised or under-resourced. The broader Tanzanian literature and
the WHO emergency-care policy framework reinforce this point: emergency-care gains are
more likely to be sustained when workforce development is linked to service organisation,
governance, referral pathways, and financing [4,40]. Emergency care therefore seems better
viewed as a service area requiring policy and organisational support, rather than as a
facility-level training issue alone.

Digital adjuncts may extend access, but the available studies show that uptake is
constrained by device access, connectivity, data cost, language, and digital literacy [5,11].
This suggests that digital tools are most likely to be useful when introduced as supported
adjuncts rather than stand-alone replacements. Offline-first design, simplified onboarding,
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and peer or moderator support may be more realistic than assuming independent app
uptake, although the evidence for longer-term effectiveness remains limited. Related work
from Tanzania and Uganda also suggests that short-course and blended approaches are
more likely to be useful when adapted to local clinical realities and linked to broader
emergency-care development [4,25,37].

Across the included studies, BEC was most consistently associated with short-term gains
in knowledge, confidence, and perceived competence. These gains were reported in Nigeria,
South Africa, Cameroon, and the multicountry WHO pilot, and in some settings appeared more
durable when mentorship or follow-up support was provided [12-14,24,28,30,33]. However,
most studies assessed outcomes immediately after training, and evidence for longer-term
practice change, patient benefit, or mortality reduction remained sparse. Educational gains
should therefore not be treated as equivalent to system-level impact. Translation into routine
care is likely to depend on staffing, supervision, triage, referral pathways, and access to basic
emergency-care resources. More robust longitudinal and patient-centred evaluations are still
needed before stronger conclusions can be drawn about sustained clinical impact.

Based on the available evidence, BEC implementation may be better supported when it
is aligned with broader emergency care strengthening rather than delivered as a stand-alone
training course. Across settings, uptake and implementation appeared more favourable
when delivery was adapted to local contexts, reinforced through mentorship or follow-up
support, and, in some cases, expanded through local trainer or cascade models. Digital
tools may also help reinforce learning, but the included studies suggest that they are most
useful as supported adjuncts rather than replacements for face-to-face training. Given the
predominance of short-term educational outcomes and the limited evidence on longer-term
practice and patient-level effects, these recommendations should be interpreted cautiously.
Future work would benefit from longer follow-up and closer evaluation of how BEC is
sustained and applied in routine care.

5. Conclusions

Across the included studies, BEC was consistently associated with short-term im-
provements in emergency care knowledge, confidence, and perceived competence among
frontline health workers. Some studies further suggested that these gains may be better sus-
tained when training is reinforced through mentorship or follow-up support. Uptake and
implementation appeared to be facilitated by local adaptation, local trainer models, practi-
cal teaching approaches, and supported digital tools, while staffing shortages, workload
pressures, weak system support, limited technology access, and insufficient post-course
reinforcement were reported as important barriers.

Overall, the included studies suggest that BEC is a feasible and potentially useful
approach to frontline emergency care capacity building in sub-Saharan Africa. However,
the evidence base remains relatively small and heterogeneous, and most reported outcomes
were short-term and educational in nature. Evidence on sustained practice change, patient-
level outcomes, and mortality reduction was limited, so the findings should be interpreted
cautiously and as context-dependent rather than uniformly generalisable.
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