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Abstract

Medical education in many low- and middle-income countries (LMICs), including Ghana, remains heavily de-
pendent on didactic instruction and opportunistic patient exposure. While this model has historically produced
capable clinicians, the increasing complexity, acuity, and risk profile of modern healthcare demand a shift to-
ward demonstrable, performance-based competence. Growing evidence documents significant rates of prevent-
able adverse events in LMIC health systems, underscoring the urgency of producing graduates with verified,
performance-based competency. Simulation-Based Medical Education (SBME) provides a structured, safe, and
repeatable environment for deliberate practice, yet its integration across LMIC training systems remains lim-
ited, with uptake constrained by pedagogical capacity deficits, infrastructure misconceptions, and policy inertia.

This paper argues that SBME is not merely an educational enhancement, but a systems-level reform required
to bridge the persistent ‘knowing-doing’ gap in clinical training. Using Ghana as a representative LMIC context,
I analyze systemic barriers to adoption - including deficits in simulation pedagogy expertise, misconceptions
regarding infrastructure cost, and cultural skepticism toward simulation’s legitimacy — and propose an inte-
grated, multi-layered model for national SBME adoption. This model comprises three interdependent system
layers — Human Capital Development, Context-Adaptive Infrastructure, and Curriculum & Policy Integration
— each of which corresponds directly to the stages of a five-step strategic roadmap running from conceptual
advocacy through to quality assurance and policy mandate.

This system's roadmap demonstrates how countries with constrained resources can adopt scalable, pedagogi-

cally sound SBME models that improve learner competence, strengthen health system resilience, and ultimately
enhance patient safety.
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De la promotion a l'intégration : une feuille de route
systémique pour une formation médicale durable fondée sur
la simulation dans les contextes aux ressources limitées

Résumé

Dans de nombreux pays a revenu faible ou intermédiaire (PRFI), dont le Ghana, la formation médicale reste
fortement tributaire de I’enseignement magistral et d'une exposition ponctuelle aux patients. Si ce modele a
historiquement permis de former des cliniciens compétents, la complexité, la gravité et le profil de risque crois-
sants des soins de santé modernes exigent une évolution vers des compétences vérifiables et fondées sur la
performance. De plus en plus de données attestent de taux significatifs d’événements indésirables évitables dans
les systemes de santé des PRS, soulignant I'urgence de former des diplomés dotés de compétences vérifiées et
fondées sur la performance. La formation médicale par simulation (SBME) offre un environnement structuré,
str et reproductible propice a la pratique ciblée ; pourtant, son intégration dans les systémes de formation des
PRS reste limitée, son adoption étant freinée par des déficits de capacités pédagogiques, des idées fausses con-
cernant les infrastructures et I'inertie politique.

Cet article soutient que la SBME n’est pas simplement une amélioration pédagogique, mais une réforme systé-
mique nécessaire pour combler le fossé persistant entre « savoir » et « faire » dans la formation clinique. En
prenant le Ghana comme exemple représentatif d'un pays a revenu faible ou intermédiaire, j’analyse les obs-
tacles systémiques a son adoption — notamment le manque d’expertise en pédagogie de la simulation, les idées
fausses concernant le cotit des infrastructures et le scepticisme culturel quant a la 1égitimité de la simulation -
et je propose un modeéle intégré a plusieurs niveaux pour ’adoption nationale de la SBME. Ce modéle comprend
trois niveaux systémiques interdépendants — le développement du capital humain, les infrastructures adaptables
au contexte, et 'intégration des programmes d’études et des politiques —, dont chacun correspond directement
aux étapes d’une feuille de route stratégique en cinq étapes, allant de la promotion conceptuelle a ’assurance
qualité et a I’adoption d’une politique officielle.

Introduction learner outcomes.” Simulation-Based Medical Edu-
cation (SBME) provides a controlled environment in
which high-risk clinical skills can be safely prac-
ticed, enhancing clinical performance, technical
abilities, teamwork, and decision-making.?

The foundation of medical education in Ghana and
many comparable settings has traditionally relied
on lectures, case-based learning, and apprentice-
ship-style clinical rotations.!* While this approach
has produced generations of physicians, it is in-
creasingly misaligned with the demands of contem-
porary healthcare systems that emphasize patient
safety, accountability, and systems-based prac-
tice.>* Clinical environments now require immedi-
ate procedural competence, high-stakes decision-
making, effective inter-professional coordination,
and the ability to perform under stress; competen-
cies that are central to modern healthcare deliv-
ery.>® Technology-enhanced simulation has be-
come a cornerstone of health professions education,
demonstrating  significant improvements in
knowledge retention, skill acquisition, and overall

Yet learners often struggle to translate theoretical
knowledge into verified competence in real clinical
settings, illustrating the ongoing challenge of
achieving clinical proficiency.® This ‘knowing-do-
ing’ gap is particularly evident in resource-con-
strained health systems, where supervision ratios,
clinical case mixes, and training consistency vary
widely.!? Experiential learning through structured
simulation and deliberate practice helps bridge this
gap by transforming theory into practice and rein-
forcing skill development through feedback and
repetition.!! While traditional, opportunistic pa-
tient-dependent clinical exposure is inherently var-
iable and inconsistent, simulation-based approaches



have been demonstrated to be cost-effective and to
produce measurable gains in clinical compe-
tence.'>13 SBME should therefore be understood not
as a technological add-on, but as a core mechanism
for safeguarding competence and patient safety in
modern medical education.

Crucially, the urgency of this reform is not merely
educational, it is ethical. Preventable harm attribut-
able to inadequate clinical preparation represents a
patient safety crisis in LMIC settings. A landmark
global analysis estimated that over 134 million ad-
verse events occur annually in hospitals in low- and
middle-income countries, contributing to 2.6 mil-
lion deaths.* Training systems that cannot guaran-
tee consistent, verified competence bear shared re-
sponsibility for this burden. SBME addresses this
directly: by enabling safe rehearsal of high-risk,
high-stakes scenarios before trainees encounter
them in clinical practice, it creates a critical buffer
between knowledge acquisition and patient contact.
The central argument of this paper is therefore not
that SBME is without limitations, but that it repre-
sents a systems-level necessity for responsible, ac-
countable medical education in resource-con-
strained settings.

This paper, therefore, first situates SBME within the
Competency-Based Medical Education (CBME) par-
adigm and clarifies the distinction between simula-
tion as pedagogy and simulation as technology. It
then describes the Ghanaian context as a repre-
sentative LMIC case, and analyzes three interrelated
systemic barriers to adoption. Drawing on these
foundations, I present a three-layer integrated sys-
tems model and a five-stage strategic roadmap for
sustainable national integration — frameworks that
are designed to be read together, with the roadmap
stages mapping directly onto the system layers. The
paper concludes with implications for patient
safety, workforce competence, and future research
priorities.

Simulation as the engine of
competency-based medical
education

Global trends in health professions education in-
creasingly emphasize Competency-Based Medical
Education (CBME), which prioritizes observable
performance over time-based exposure. SBME

aligns directly with this paradigm by enabling de-
liberate practice, that is, repetitive, feedback-rich
training focused on skill refinement.!* Effective sim-
ulation engages all three learning domains - cogni-
tive (clinical reasoning), psychomotor (procedural
skills), and affective (communication, teamwork,
professionalism). By engaging these domains simul-
taneously, simulation provides a holistic and inte-
grated environment for skill acquisition.!®

A distinction that carries significant practical impli-
cations is that between simulation as a pedagogical
strategy and simulation as technology. The former
refers to structured, scenario-based learning ap-
proaches underpinned by principles of deliberate
practice, feedback, and reflection. The latter refers
to the physical tools—manikins, task trainers, virtual
reality platforms—that may or may not be employed.
This distinction is fundamental; learning effective-
ness in SBME depends far less on technological so-
phistication than on instructional design and the
quality of structured debriefing, in which guided re-
flection consolidates learning and drives behavior
change.!®17 Recognizing simulation primarily as
pedagogy, not technology, is the conceptual key
that unlocks its applicability in resource-con-
strained settings, and directly challenges the com-
mon misconception that meaningful simulation re-
quires expensive infrastructure. This reframing is
foundational to both the barriers analysis and the
systems model that follow.

Simulation modalities are diverse, ranging from
low-cost task trainers for basic procedural skills to
standardized patients (SPs) for communication and
interpersonal skill development.!® Crucially, the
most significant learning occurs not during the sce-
nario itself, but during the immediate, structured
debriefing session that follows, where trained facil-
itators guide learners through reflective analysis
and corrective feedback.! This evidence base posi-
tions simulation as a robust and highly adaptable
educational tool regardless of fidelity level-funda-
mentally a pedagogical technique that is adaptable
to a wide range of resource contexts.

The Ghanaian context as a
representative LMIC case

In Ghana, as in many LMICs, clinical training re-
mains heavily dependent on patient census and case
variability. Learners may graduate without



consistent exposure to rare but critical events such
as severe trauma, obstetric emergencies, or pediat-
ric resuscitation. This variability raises both educa-
tional and ethical concerns regarding the use of pa-
tients as primary training platforms.2®?! Current
SBME integration is limited, often confined to basic
life support or isolated skills stations. Barriers re-
ported across similar settings include limited faculty
training, financial concerns, and skepticism regard-
ing simulation’s authenticity.?2-?> The COVID-19
pandemic further exposed the fragility of patient-
dependent training systems, underscoring the need
for resilient, non-patient-dependent educational
modalities.??

It is important to acknowledge that Ghana’s experi-
ence, while representative, is not universal. LMICs
vary considerably in governance structures, educa-
tional system architecture, funding mechanisms,
and professional regulatory frameworks. Sub-Sa-
haran African contexts such as Uganda and Nigeria
face distinct faculty pipeline challenges compared
to South Asian settings such as Pakistan, where sim-
ulation uptake has been accelerated by established
postgraduate training cultures.?%28 The model pro-
posed in this paper is therefore intended as a flexible
framework, not a prescriptive formula; one that
each country should adapt to its own contextual re-
alities in terms of implementation sequence, infra-
structure choices, and policy levers.

Simulation-based medical
education as a patient safety
strategy

Before examining barriers and solutions, it is im-
portant to ground the case for SBME integration in
its patient safety rationale, that is, the moral and
systemic argument that must precede and anchor all
advocacy efforts. Training systems that rely exclu-
sively on opportunistic patient contact cannot reli-
ably guarantee competent, safe graduates, and the
consequences of this gap are measurable.

Simulation-based training has demonstrated meas-
urable gains in learner performance across a range
of outcomes relevant to patient safety. Studies
across LMIC contexts have documented improve-
ments in clinical knowledge, procedural skills, team
communication, and crisis resource management
following structured SBME interventions.?!:32.33

Robinson et al. conducted a systematic review of
SBME programs in LMICs and found consistent im-
provements in provider knowledge and skills, with
several studies demonstrating transfer of competen-
cies to clinical settings.?* Similarly, Chou et al.
found that simulation training for obstetric emer-
gencies in low- and lower-middle-income countries
produced significant improvements in clinical per-
formance and team coordination.>*

I acknowledge that the direct evidence linking
SBME to improved patient outcomes as distinct
from improved learner performance, remains lim-
ited, particularly in LMIC settings. As Del Castillo
Miranda et al. note in their narrative review of pe-
diatric emergency simulation, future research must
include longitudinal studies assessing long-term ef-
fects on clinical performance and patient outcomes,
and must develop standardized evaluation metrics
to enable comprehensive program assessment.3!
This gap in the literature does not diminish the pa-
tient safety argument for SBME; rather, it under-
scores the importance of building evaluation capac-
ity alongside implementation capacity. The
argument for SBME integration rests on a combina-
tion of strong learner outcomes evidence, estab-
lished ethical principles of harm prevention, and the
logical inference that consistent competency-based
training reduces preventable clinical errors.

Systemic barriers to SBME
adoption

Analysis across LMIC contexts reveals three inter-
related systemic gaps that any integration strategy
must explicitly address.?%-21:2425 The three systemic
gaps described in this section are not the findings of
a single study, but were identified through a synthe-
sis of peer-reviewed literature on SBME implemen-
tation in LMIC and low-resource settings. Drawing
on systematic and scoping reviews as well as quali-
tative studies from sub-Saharan Africa, South Asia,
and comparable contexts, I identified the gaps that
most consistently prevent SBME from taking root,
and organized them into a framework that points
toward solutions.

A. The pedagogical capacity gap - refers to the
shortage of faculty trained in simulation peda-
gogy, scenario design, crisis resource manage-
ment, and structured debriefing. Without this
human capital, even well-resourced simulation



centers fail to produce meaningful learning.
This is not a theoretical concern, a scoping re-
view by Ismail et al. across developing-world
healthcare education systems identified faculty
training deficits as the single most consistently
cited barrier to sustainable SBME implementa-
tion.?’ Seethamraju et al. found that even after
formal faculty training workshops in a low-re-
source setting in South Asia, contextual and in-
stitutional barriers significantly attenuated im-
plementation rates, highlighting that capacity-
building must be ongoing rather than episodic.?

B. The infrastructure perception gap - reflects the
widespread misconception that simulation is
synonymous with high-fidelity, high-cost simu-
lation centers; a false binary between ‘full simu-
lation’ and ‘none’ that prevents institutions
from recognizing and deploying effective, low-
cost alternatives. Evidence consistently demon-
strates that task trainers, standardized patients,
and in-situ simulation using existing clinical en-
vironments can produce significant educational
benefit at a fraction of the cost of high-fidelity
centres.!21327 Maboh et al., studying nurse edu-
cators in Cameroon, found that once faculty un-
derstood simulation as a pedagogical approach
rather than a technology investment, willing-
ness to engage increased substantially.?’

C. The cultural legitimacy gap - describes the skep-
ticism of some educators toward simulation as
an ‘artificial substitute’ for real patient care, ra-
ther than a preparatory and patient safety-en-
hancing step. This skepticism has been docu-
mented across sub-Saharan Africa, South Asia,
and other LMIC regions.?%21:32 Najjuma et al., in
a qualitative study from Uganda, found that in-
stitutional culture and senior clinician attitudes
were critical determinants of whether newly
trained simulation educators were empowered
to implement programs.’> Addressing this gap
therefore requires not only faculty training but
explicit, evidence-based advocacy targeted at
departmental and institutional leadership.

Taken together, these three gaps in pedagogical ca-
pacity, infrastructure perception, and cultural legit-
imacy, define the three domains of the systems
model that follows. Each barrier names a problem;
each corresponding system layer names its solution.

An Integrated systems model
for SBME adoption

Sustainable SBME integration requires coordinated
action across three interdependent system layers,
each of which reinforces and enables the others.26~
29 The three system layers presented here corre-
spond directly to the three barriers identified in the
preceding section: Layer 1 (Human Capital Devel-
opment) addresses the Pedagogical Capacity Gap;
Layer 2 (Context-Adaptive Infrastructure) ad-
dresses the Infrastructure Perception Gap; and
Layer 3 (Curriculum and Policy Integration) ad-
dresses the Cultural Legitimacy Gap. Rather than a
rigid sequence, these layers constitute a systems ar-
chitecture: progress in each layer creates enabling
conditions for the others, while stagnation in one
constrains progress across the system. This archi-
tecture is distinct from - but directly related to - the
five-stage roadmap that follows: if the layers de-
scribe what must be built to achieve sustainable
SBME integration, the roadmap describes how and
in what order to build it. (Figure 1)

Layer 1: Human capital development
Faculty first — the educational engine

Layer 3: Curriculum &
policy integration
The sustainability mechanism

Human capital @ Infrastructure @ Curriculum & policy

Figure 1. A three-layer integrated systems model for
SBME adoption

Layer 1: Human capital
development (The educational
engine)

The most critical investment is in simulation educa-
tors, not equipment. Faculty must be trained in sce-
nario design aligned with learning objectives, facil-
itation of team-based learning, structured
debriefing, human factors, and crisis resource man-
agement. Train-the-trainer cascades can rapidly ex-
pand local expertise, enabling contextualized



content that addresses national priority areas such
as trauma, maternal health, and emergency
care.!%26:27 This layer must be established first; nei-
ther infrastructure investment nor curriculum re-
form produces meaningful learning without compe-
tent faculty.

Layer 2: Context-adaptive
infrastructure (The delivery
platform)

Resource realities necessitate adaptive scaling, pri-
oritizing low-cost task trainers for procedural skills,
standardized patients for communication training,
and in-situ simulation using existing clinical envi-
ronments. In-situ simulation additionally functions
as a systems testing and quality improvement tool
by revealing latent safety threats.!®?> This layer is
enabled by, and in turn strengthens, human capital.
Trained faculty are the ones who can creatively de-
ploy low-cost infrastructure effectively, and suc-
cessful low-cost programs generate the evidence
base that challenges infrastructure misconceptions
at the policy level.

Layer 3: Curriculum & policy
integration (The sustainability
mechanism)

For SBME to move from optional to essential, inte-
gration must occur at the policy level, that is, em-
bedding simulation across the curriculum contin-
uum, recognizing SBME in accreditation standards,
and establishing quality assurance mechanisms.
Policy endorsement ensures sustained resource al-
location and standardization across institutions.>*
This layer represents the culmination of the other

Layer2 —
context-adaptive
l infrastructure

Layer 1 —human capital

two, and without demonstrated human capacity and
program effectiveness, policy advocacy lacks its
strongest arguments.

The dynamic interplay across these layers is critical
to understanding why the proposed model is a rein-
forcing cycle rather than a linear pipeline. Human
capital development builds the credibility and de-
monstrable outcomes needed to make the policy
case; infrastructure adaptation generates cost-effec-
tiveness evidence that dismantles the perception
barrier and informs policy decisions; and policy in-
tegration secures the institutional resources and
regulatory mandate needed to sustain and expand
Layers 1 and 2. Each layer both depends on and
strengthens the others over time.

A strategic roadmap to
integration and
implementation

The three-layer model describes the architecture of
a sustainable SBME system; the five-stage roadmap
described here provides the practical implementa-
tion sequence through which that architecture is
constructed. The stages are ordered to reflect a fun-
damental principle that human capacity must pre-
cede technology investment, and educational re-
form must be institutionalized before it can be
sustained. Drawing on implementation science
principles that emphasize staged, stakeholder-en-
gaged change processes,?° the roadmap is presented
as an evidence-based recommended sequence, while
acknowledging that real-world implementation
benefits from flexibility and contextual adaptation.
The roadmap is illustrated in Figure 2.

Layer 3 — curriculum & policy

Stage 1 Stage 2
Conceptual Faculty
advocacy development

Stage 4 Stage 5

Curriculum Policy mandate

integration &quality
assurance

Figure 2. Five-stage Strategic Roadmap for SBME Integration
Legend: Colors correspond directly to the three layers in Figure 1. Stages are sequential but implementation should be adapted to local context.

SBME = simulation-based medical education.



Stage 1: Conceptual advocacy

The process which activates Layer 1 - Human Cap-
ital, begins with establishing awareness and secur-
ing buy-in among key stakeholders - policymakers,
institutional heads, professional bodies, and senior
clinical faculty — regarding the clinical and ethical
necessity of SBME. Advocacy must be grounded in
evidence and patient safety arguments, not merely
enthusiasm. This stage answers the central ques-
tion: why should we invest in simulation? It is a nec-
essary precondition for resource allocation and
must precede implementation.

In Ghana, for example, a national simulation advo-
cacy effort could begin with the Ghana College of
Physicians and Surgeons and the Medical and Den-
tal Council, presenting data on competency gaps,
international accreditation trends, and the cost-ef-
fectiveness of low-technology approaches. Faculty
champions who have undergone SBME training can
serve as credible voices within their own institu-
tions, translating global evidence into locally reso-
nant narratives. This stage directly targets the Cul-
tural Legitimacy Gap identified above.

Stage 2: Faculty development

Building on the awareness generated in Stage 1, the
priority at this stage is the establishment of a central
body, a unit, or a team - ideally within a national
medical education authority or a leading health sci-
ences university—dedicated to developing simula-
tion training curricula and identifying simulation
champions. Through train-the-trainer initiatives,
expertise in simulation pedagogy can be rapidly dis-
seminated. This body should eventually evolve into
a certifying authority, setting national standards for
simulation educator competence.'®?® The Clinical
Skills Laboratory at the University of Cape Coast
provides one model of how an institutional simula-
tion unit can anchor regional capacity-building.
This stage directly addresses the Pedagogical Ca-
pacity Gap.

Stage 3: Infrastructure adaptation

With faculty capacity established, the system can
now deploy infrastructure effectively. Rather than
waiting for large capital investments, integration
should prioritize low-cost, high-impact solutions,

such as widespread task trainer deployment for pro-
cedural skills, standardized patient programs, and
in-situ simulation using existing hospital spaces and
equipment. A practical starting point is the estab-
lishment of skills stations within existing clinical
teaching spaces, equipped with task trainers costing
a fraction of a high-fidelity manikin, and staffed by
locally trained faculty. In-situ simulation, for exam-
ple, running monthly emergency scenario drills
within a labor ward using existing staff and equip-
ment, simultaneously trains personnel and stress-
tests local systems.!®12 This stage directly disman-
tles the Infrastructure Perception Gap.

Stage 4: Curriculum integration

SBME cannot be treated as an isolated elective; it
should be formally embedded into the core curricu-
lum across the entire training continuum, from pre-
clinical years to postgraduate residency. This re-
quires alignment with CBME frameworks, mapping
simulation activities to graduation competencies,
and ensuring formal assessment of simulation-
based performance. At this stage, SBME transitions
from an innovative addition to a curricular expecta-
tion, and the documented outcomes of formal cur-
ricular embedding begin to build the evidence base
for the final stage.

Stage 5: Policy mandate and
quality assurance.

Accreditation bodies should, at this stage, consider
formally recognizing and mandating SBME as an as-
sessed component of clinical competency training.
This commitment, supported by locally generated
research evidence, secures long-term sustainability
and enables national standardization of clinical per-
formance expectations. I recommend that national
medical education regulatory bodies introduce
SBME accreditation standards in phases, beginning
with minimum standards for faculty training and
curriculum integration, before expanding to infra-
structure and assessment requirements.>?¢ This
stage completes the transition from advocacy to in-
tegration, and from innovation to institution.

The correspondence between roadmap stages and
system layers is thus as follows: Stages 1and 2 build
Layer 1 (Human Capital); Stage 3 builds Layer 2 (In-
frastructure); and Stages 4 and 5 build Layer 3



(Curriculum & Policy). The stages are sequenced
precisely in that order because human capital must
exist before infrastructure can be effectively de-
ployed, and both must be in place before curriculum
and policy integration can be successfully argued
for and sustained.

Implications and future

research priorities

The model and roadmap proposed in this paper
carry several implications for institutional practice,
national policy, and research. Institutions operating
in resource-constrained settings should recognize
that the absence of high-fidelity simulation equip-
ment does not preclude effective SBME implemen-
tation. The priority investment is in faculty training,
not hardware. National medical education authori-
ties should consider incorporating minimum SBME
standards into accreditation frameworks, beginning
with the phased approach described in Stage 5.

Several frameworks for SBME implementation in
resource-constrained settings have been proposed
in the literature. Salifu et al. developed a simulation-
based clinical nursing education framework for
low-resource settings, emphasizing contextual ad-
aptation of educational design.!® Robinson et al.’s
systematic review identified consistent enablers and
barriers across LMIC implementation studies, high-
lighting faculty training and institutional support as
critical determinants of success.?* Ismail et al.’s
scoping review similarly foregrounded human re-
source capacity as the primary bottleneck in devel-
oping-world simulation uptake.?? The framework
proposed in this paper builds on and extends these
contributions in three ways.

First, it integrates barriers and solutions into a sin-
gle coherent model, rather than treating them as
separate analytical steps. Second, it provides an ex-
plicitly =~ sequenced implementation roadmap
grounded in implementation science principles, that
translates the systems model into actionable stages.
Third, it situates the framework within the specific
policy and accreditation architecture of Sub-Sa-
haran African LMICs, using Ghana as an illustrative
case while acknowledging contextual heterogene-
ity. In doing so, it responds to Robinson et al.’s call
for implementation frameworks that are both theo-
retically grounded and contextually actionable.

For policymakers, linking simulation-based training
to measurable, system-level outcomes, strengthens
the investment case. Evidence across LMIC contexts
documents improvements in team communication,
leadership, procedural accuracy, and crisis manage-
ment following structured SBME programs.?431.33
These gains represent the upstream determinants of
reduced medical errors, improved emergency re-
sponse, and enhanced patient safety. Policy docu-
ments and funding proposals that articulate this
chain of logic explicitly, connecting simulation in-
vestment to healthcare system performance goals,
are more likely to secure sustained institutional and
national commitment.

Several research priorities emerge from this analy-
sis. First, longitudinal studies evaluating the sus-
tained impact of SBME integration on clinical per-
formance and patient outcomes in LMIC settings
are urgently needed, moving beyond immediate
post-training assessments to multi-year follow-up.
Second, scalable models for faculty development,
including distance-based and peer-training ap-
proaches, require rigorous evaluation. Third, stud-
ies examining the specific contextual factors (gov-
ernance, institutional culture, accreditation
structures) that predict successful policy integration
will strengthen the transferability of implementa-
tion frameworks across diverse LMIC contexts. Fi-
nally, cost-effectiveness analyses accounting for the
full spectrum of SBME modalities, including low-
technology approaches, are needed to inform re-
source allocation decisions.

Conclusion

In resource-constrained settings, SBME represents a
systems reform strategy rather than an educational
add-on, and it can be successfully embedded across
the entire spectrum of medical education. The
three-layer model and five-stage roadmap pre-
sented in this paper are designed to be read as a uni-
fied framework where the layers describe what
must be built, and the stages describe how and in
what order to build it. By investing first in simula-
tion faculty and champions, then adopting adaptive
and low-cost infrastructure, then formally embed-
ding SBME within curricula and securing policy and
accreditation integration, countries such as Ghana
can create resilient training systems that produce
clinically competent, confident, and safety-oriented
healthcare professionals.



Simulation provides the essential bridge from
knowledge to performance, ensuring that future
graduates are prepared for the complex realities of
modern clinical practice. Future research evaluating
the long-term impact of SBME integration in LMICs
will be essential in refining this framework. The
tools, the evidence, and the roadmap are now avail-
able. The only remaining question is whether the
systems responsible for training the next generation
of clinicians will choose to use them.
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