

[image: Cover]



Open Forum

Healthcare simulation and contextually relevant primary care training curricula in Africa

Marvin J. Jansen1,*,[image: symbol] and Tasleem Ras2,[image: symbol]

1Department of Health Sciences Education, Faculty of Health Sciences, University of Cape Town, Cape Town, South Africa; 2Division of Family Medicine, Department of Family, Community and Emergency Care, Faculty of Health Sciences, University of Cape Town, Cape Town, South Africa

Abstract

Healthcare simulation has emerged as a powerful educational strategy for primary care clinician training across Africa. Simulation-based learning, ranging from high-fidelity manikins to standardised patient scenarios; enables safe, hands-on practice of clinical skills tailored to local health priorities. In undergraduate, postgraduate, and in-service settings, simulation is being used to strengthen competencies in managing common and emergency conditions without risk to patients. This article explores how simulation pedagogy contributes to contextually relevant curricula for Primary Health Care (PHC), highlighting examples of successful programmes in African countries. We discuss the evidence of improved skills, teamwork, and patient outcomes from simulation-based training, alongside the challenges of cost, faculty development, and resource constraints. Innovative solutions such as low-cost simulators, in situ training, and international partnerships are reviewed.

Contribution: With growing support from frameworks such as the World Health Organization and national initiatives, simulation offers adaptable, feasible, and pedagogically rich approaches to train competent primary care providers in diverse African contexts.
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Introduction

Primary Health Care (PHC) is the backbone of health systems in Africa, yet training the clinicians who deliver PHC faces unique challenges.1 Many African medical and nursing programmes must prepare graduates for broad generalist roles in communities with limited resources. Traditional curricula have often been theory-heavy and hospital-centric, which can leave new clinicians underprepared for the realities of front-line primary care.2,3 Healthcare simulation offers a pedagogical approach well-suited to bridge this gap. Simulation creates a safe, controlled learning environment where trainees can practice clinical and decision-making skills on life-like patient scenarios, receive feedback, and build confidence without risking patient harm.4 Notably, simulation-based education (SBE) has been identified as a priority by the World Health Organization (WHO) for improving health workforce training in low- and middle-income countries.5 A recent global consensus also emphasises that simulation plays a pivotal role in addressing healthcare challenges, reducing training inequities, and ultimately improving patient outcomes.6

Across Africa, interest in simulation as a teaching method is growing among faculty and learners alike.4,7 Simulation allows educators to design curriculum content that reflects local epidemiology, common conditions, and resource constraints. For example, scenarios can be tailored to manage illnesses like obstetric emergencies, paediatric febrile convulsions, or tuberculosis (TB); aligning training with the health issues clinicians will face in their communities. By reproducing realistic primary care settings (from rural clinics to urban health centres) within a simulation, trainees learn to navigate the challenges of their working environment, including limited equipment or the need for improvisation. This contextualised learning is critical for relevance, instead; of relying on imported case studies or hospital-based algorithms, simulation curricula in Africa can integrate community health priorities, cultural considerations, and locally available treatments.8 Such alignment with context helps to ensure that graduates and health workers are practice-ready for the African PHC context upon completion of training.9 A scoping review found that a major challenge in developing countries has been the lack of a contextual curriculum, and that simulation provides an opportunity to redesign training in line with actual local needs.4 By focusing on realistic cases and environments, simulation-based training builds competencies that directly translate to improved primary care service delivery.

Simulation in undergraduate education

Higher health educational institutions schools in Africa are increasingly adopting simulation to enhance undergraduate training in primary care competencies. Medical and nursing students often have limited clinical exposure or supervision in busy health facilities.10 Simulation helps to fill this gap by allowing deliberate practice of clinical skills before encountering real patients. Universities have set up skills labs and simulation centres where students can learn procedures and participate in scenario-based drills for primary care situations. This educational approach links theory to practice, applying clinical guidelines in a life-like scenario.11,12,13,14

In African undergraduate programmes, simulation’s pedagogical strengths include the ability to standardise learning experiences (every student can manage the same scenario of, say, an adult with human immunodeficiency virus and/or TB co-infection), the opportunity for immediate feedback during debriefings, and the fostering of clinical reasoning and teamwork early in training. Students can repeatedly practice high-stakes, low-frequency events that are crucial in primary care, such as neonatal resuscitation or anaphylaxis management, so that when these events occur in real life, the new clinician is better prepared.15,16,17 Evidence suggests that simulation-based training improves knowledge, clinical performance, and learner confidence.14 It also reduces the burden on real patients as teaching subjects. By the time students graduate, exposure to robust simulation curricula may provide opportunities to develop practical skills and decision-making in contextually relevant scenarios. This may facilitate the transition into internship or community service and support preparedness for delivering care at the primary level.

Simulation in postgraduate and in-service training

Beyond pre-service education, simulation has proven highly valuable in postgraduate training (such as family medicine residencies) and in-service professional development for primary care teams. Clinicians who are already practising in clinics and district hospitals often face emergencies and complex cases with limited specialist support. However, opportunities for further hands-on training can be scarce, and many practitioners feel ill-equipped for certain acute care situations in primary care.18 Simulation-based drills and courses offer a way to continuously upskill these providers in a practical, engaging manner.

In South Africa, family physicians in the Tshwane District recognised gaps in the emergency skills of clinicians at primary care facilities.14 Routine Patient Safety Incident audits had revealed adverse outcomes in clinics because of delayed or suboptimal emergency care. To tackle this, two family physicians initiated a programme of monthly on-site emergency simulation drills at community health centres. Over 18 months (2022–2023), they conducted 12 simulation training sessions across various clinics, each session focusing on a common emergency scenario drawn from real cases seen in primary care.18 These simulations were multidisciplinary, involving nurses, doctors, and other staff working as a team to manage the simulated patient, followed by a debriefing discussion. Importantly, the cases were chosen based on local incident patterns, making the training highly relevant to the participants’ daily work.

The outcomes of this intervention were notable. Staff reported improved clinical skills and greater confidence in handling emergencies after the drills. Teamwork was enhanced, participants learned to communicate and coordinate better as a unit when responding to acute emergencies or critical illnesses. The drills also served as a catalyst for reviewing the clinics’ preparedness: during debriefings, teams identified missing emergency equipment or drugs and took steps to stock or maintain them. In essence, these simulation exercises not only taught clinical management but also prompted system improvements. This Tshwane programme exemplifies how in-service simulation can address context-specific training needs and empowers primary care teams to respond effectively.18

Maternal and child health is another domain where simulation-based in-service training has thrived across Africa. A prominent example is the Helping Babies Breathe (HBB) programme; a short simulation-based course in neonatal resuscitation for birth attendants. Helping Babies Breathe uses low-cost infant manikins and role-play to teach the initial steps of newborn care and resuscitation in resource-limited delivery settings. It has been implemented widely in African countries (including Tanzania, Kenya, Uganda, Ghana and others) to improve birth outcomes. Studies have shown significant impact: an analysis of ~80 000 births in Tanzania after HBB training demonstrated a 47% reduction in early neonatal deaths within 24 h, as well as a 24% reduction in fresh stillbirth rates.16,19,20,21,22,23 These remarkable outcomes, achieved with a 1-day course and simple bag-and-mask equipment highlight how simulation training targeted to a local priority (newborn asphyxia) can translate into lives saved. Collectively, these maternal-newborn simulation programmes show how standardised, evidence-based curricula can be adapted for low-resource contexts (using affordable simulators and focusing on basic life-saving skills) and delivered at scale to in-service clinicians, with measurable improvements in health outcomes.

Family medicine postgraduate training programmes are also leveraging simulation. In South Africa, specialist family physician trainees must be equipped for both clinical and leadership roles in the district health system. Simulation is used in some training sites to practice complex primary care scenarios, including communication challenges (breaking bad news, counselling families) using standardised patient actors, and clinical procedures relevant to family medicine.18 For example, registrars might participate in simulated clinic days where they encounter a series of patients presenting with undifferentiated problems common in primary care. These simulations build skills in diagnosis, holistic management, and teamwork with nurses. They also allow assessment of the registrars in a standardised way.24 The integration of simulation into formal postgraduate curricula is still in early stages in many African countries, often limited by resource and faculty constraints, but momentum is growing.

From rural health posts to urban clinics, simulation-based training has been introduced at all levels of the primary care workforce development pipeline. These examples illustrate the diversity of approaches, from brief on-site drills to large-scale national programmes, and their outcomes in strengthening primary care delivery.

Challenges and innovations in implementation

Implementing SBE in African contexts comes not only with several challenges but also spurs innovative solutions. One of the foremost challenges are resource limitations; appropriate equipment and dedicated simulation facilities are expensive. Many institutions simply cannot afford these advanced technologies. Simulation in Africa has unique hurdles related to the exorbitant cost of modern manikins and audiovisual equipment.13,18 To address this, educators have turned to low-cost and low-tech simulation tools. Programmes such as HBB explicitly use affordable models (neonatal and obstetric simulators that cost a fraction of high-end manikins) and even simple props to mimic clinical scenarios. In settings without any manikins, trainers improvise, for example, using a balloon or cloth to simulate an organ, chicken bones to simulate human bones, or a volunteer acting as a patient.

A closely related challenge is the dearth of trained simulation educators. Effective simulation-based training requires facilitators skilled in scenario design, operation of simulators, and debriefing techniques. Many African health training institutions lack personnel with formal training in these areas.4 Performance anxiety among both trainers and trainees when using new simulation methods can also impede uptake.25 To overcome this, capacity-building initiatives have been key. The ‘Simulation Launchpad’ course, for instance, was developed to build a cadre of simulation instructors in Africa, graduating dozens of educators from nine countries in just 2 years.13 By providing workshops on simulation methodology and mentoring educators through running their first scenarios, such programmes help to create local champions who can spread simulation at their home institutions. The virtual faculty development partnership in Kenya is another model, where distance learning and mentorship enabled faculty to gain simulation skills without costly travel.26

Another significant challenge is curriculum integration and curricular overload. Many health training programmes already have dense curricula, and it can be difficult to allocate time for simulation sessions or drills. In some cases, educators may be unsure how to fit simulation into exam-driven programmes. However, there is growing acknowledgement that simulation should not be seen as an ‘add-on’ but rather as an integral pedagogy to achieve competency-based outcomes.27 Academic leadership in Africa is increasingly showing interest and urgency in adopting simulation in curricula and allocating funds for it.4 For example, several South African medical schools have embedded simulation in their curricula for clinical skills learning and Objective Structured Clinical Examination (preparation). One strategy has been to replace some passive learning activities (such as lectures) with simulation-based exercises that teach the same content more actively. The trend towards competency-based education and workplace-based assessment in family medicine and other disciplines also aligns with simulation; tasks that trainees must be entrusted to perform (entrustable professional activities) can be practised and evaluated in simulation before real-world execution. By clearly demonstrating the link to improved patient safety and clinical competence, advocates for simulation have made a case that dedicating time to simulation is worthwhile. In fact, in developing countries, reframing simulation not only as an educational tool but as a patient safety intervention can help garner administrative support,4 since better-trained clinicians will likely commit fewer errors.

Logistical and systemic challenges also exist. These include scheduling difficulties (e.g. shift workers finding it hard to attend training), high staff turnover (so skills gained may be lost if trained staff leave), and geographic dispersion (making it hard to bring learners to a central simulation centre). Innovative solutions have emerged in response. Many programmes opt for in situ simulation; conducting training on-site in the clinic or ward where staff work, to avoid the logistical hurdles of travel and scheduling. A scoping review of emergency obstetric simulation in sub-Saharan Africa found that on-site training can reach more staff and generate more relevant organisational improvements compared to off-site simulation in a distant centre.14 In situ sessions are often shorter ‘drills’ that can be performed during shifts, thus minimising disruption. To address retention and staff turnover, the concept of low-dose, high-frequency training (short, repeated simulations) has been employed, as well as a ‘train-the-trainer’ approach so that each facility has someone who can continue running simulations for new staff.

Cultural acceptance is an often under-discussed challenge; some learners initially find simulation odd or fear that poor performance in a simulation might be punitive. Building a culture of safety in simulation, emphasising confidentiality, providing a safe learning environment with a focus on learning, is essential.25

The emergence of artificial intelligence (AI) presents new opportunities and challenges for SBE in Africa. Artificial intelligence-enabled tools, such as virtual patients and automated feedback systems, have the potential to enhance scalability, provide personalised learning, and extend access to training in resource-constrained settings. These innovations may complement traditional simulation approaches by enabling continuous, self-directed practice. However, their implementation must be approached cautiously, considering constraints related to digital infrastructure, data governance, cost, and equity. There is also a need to ensure that AI-driven solutions remain contextually relevant and do not replace the critical role of human facilitation, particularly in debriefing and reflective learning. As such, AI should be viewed as an emerging adjunct to simulation, with further research needed to understand its effectiveness and applicability within African primary care contexts.

Finally, language and context barriers are addressed by localising scenarios. In multilingual settings, simulations can be run in the local language to mimic real patient interactions. Scenarios also incorporate sociocultural elements, for instance, a simulation of a community health worker visit might include managing a family’s traditional beliefs along with clinical care, or a chronic disease management scenario may involve addressing patients’ use of herbal traditional remedies. These nuances make the curriculum more relevant and culturally sensitive, something traditional textbooks cannot easily provide.

While Africa’s adoption of simulation in primary care training faces obstacles such as cost, limited expertise, and logistical issues, these challenges are being met with innovations; low-cost simulation models, faculty development and networking, on-site and modular training designs, curriculum reforms, and creative improvisation. The trajectory is clearly towards growth in simulation use, driven by recognised gains in training quality. Overcoming implementation hurdles means that more African clinicians can say their first intubation, first management of eclampsia, or first paediatric resuscitation was carried out in simulation; ensuring they are better prepared when the real moment comes.

Policy frameworks and regional initiatives

The expansion of SBE in Africa has been supported by several frameworks and initiatives at global, regional, and national levels. The WHO’s focus on transformative health workforce training has implicitly endorsed approaches such as simulation that improve competency and patient safety.5 This aligns with broader WHO frameworks on health systems, for example, the WHO Patient Safety curriculum28 encourages simulation for teaching safe practices, and WHO’s emergency care training packages incorporate scenario-based drills for frontline providers.29

Regionally, networks and professional bodies are emerging to champion simulation in African health education. The African Simulation Network and Morocco SIM are examples of such communities. Through social media and workshops, these networks have connected innovators from different countries, accelerating learning and collaboration.

In essence, the growth of simulation in Africa is not happening in isolation but is reinforced by a conducive policy environment and a spirit of collaboration. From the WHO’s high-level endorsement to grassroots educator networks, the pieces are in place for simulation to flourish as a standard part of primary care training. The challenge moving forward will be to maintain momentum, share successes and failures openly, and ensure that initiatives are scaled in a way that is locally led and contextually appropriate.

Practical implications

Primary Health Care providers seeking to introduce or strengthen simulation in primary care can begin with simple, low-cost approaches. Starting with in situ simulations in existing clinical spaces, using common high-risk scenarios identified from routine practice or patient safety incidents, allows teams to train within their real context. Engaging multidisciplinary staff and incorporating structured debriefing after each session are key to maximising learning. Regular, short simulation drills can be more feasible than large-scale programmes and support ongoing skill development. Building local faculty capacity and linking with regional networks can further enhance sustainability and impact.

Conclusion

In conclusion, healthcare simulation offers a feasible, adaptable, and effective approach to strengthen primary care training in Africa. It aligns with the continent’s push for high-quality, practical education that produces healthcare providers who are ready to serve communities from day one. As more success stories emerge, and as research continues to document outcomes and refine techniques, simulation is poised to become an indispensable element of curricula for medical, nursing, and other health professions in Africa. By embedding locally relevant simulation exercises in training, Africa’s educational institutions are not only teaching skills but also cultivating teamwork, communication, and critical decision-making under pressure, all of which are hallmarks of strong PHC. Ultimately, the expansion of simulation-based training contributes to building a confident and competent primary care workforce, which is essential for achieving better health outcomes across the continent. The challenge ahead will be to scale these efforts equitably and sustainably, ensuring that even the most resource-limited settings can benefit from this transformative educational methodology. With continued innovation, investment, and collaboration, simulation may play a central role in shaping the future of primary care clinician education in Africa.
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