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ABSTRACT

Malaria remained one of the most pressing public health challenges in sub-Saharan Africa, where over 90% of global
cases and deaths occur annually. Timely diagnosis and effective treatment were essential for reducing mortality and
curbing transmission, yet health system limitations often restrict access to formal healthcare in rural communities.
Community health workers (CHWs) had been deployed widely to bridge this gap, offering diagnostic and treatment
services for uncomplicated malaria in resource-constrained settings. This review evaluated the role of CHWs in
malaria case management across rural sub-Saharan Africa, focusing on their effectiveness, challenges, and future
opportunities. A structured literature review was conducted using PubMed, Scopus, and Web of Science databases
to identify peer-reviewed publications from 2012 to 2025, with inclusion criteria emphasizing studies of CHW
malaria diagnosis, treatment, supervision, and outcomes in African rural contexts. Evidence showed that CHW
programs significantly increased access to prompt diagnosis through rapid diagnostic tests (RDTs) and ensure
timely treatment with artemisinin-based combination therapies (ACTs), contributing to reductions in morbidity and
mortality. However, challenges such as stockouts, inadequate training, supervision deficits, and limited integration
with formal health systems constrained their impact. Innovative models integrating digital health tools, sustained
supervision, and supply chain strengthening showed promise in addressing these barriers. CHWs represent a critical
frontline strategy for malaria case management in rural Africa. Ensuring sustained investment, supportive
supervision, and integration within national health systems is essential for optimizing their contribution to malaria
elimination efforts.
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INTRODUCTION

Malaria continues to exact a substantial toll on global health, with an estimated 247 million cases and 619,000 deaths
reported worldwide in 2021, of which more than 90% occurred in sub-Saharan Africa [17. The region’s
disproportionate burden reflects multiple determinants, including high transmission intensity, limited access to
healthcare, and widespread poverty. In rural areas, health facilities are often scarce, distant, or under-resourced,
leaving large populations vulnerable to delays in diagnosis and treatment. Inadequate access contributes directly to
poor outcomes, as children and pregnant women in remote communities suffer disproportionately high mortality
rates [27].

Community health workers (CHWs) have emerged as pivotal actors in mitigating these challenges by extending
basic healthcare, including malaria diagnosis and treatment, to underserved populations. CHWs are often selected
from their local communities, trained to administer RDTs and artemisinin-based combination therapies (ACTs), and
tasked with promoting preventive practices. Evaluations demonstrate that CHW programs increase early diagnosis
and treatment coverage, reducing progression to severe malaria and subsequent mortality [37.

Despite these advances, persistent challenges remain. Reports highlight logistical barriers such as drug stockouts,
insufficient training, weak supervision, and inadequate integration of CHWs into formal health systems [47].
Moreover, sustaining CHW motivation and performance requires consistent remuneration, recognition, and
community trust. Addressing these limitations is essential for consolidating malaria control and advancing toward
elimination. This review first examines the historical and contemporary roles of CHWSs in malaria case
management. It then discusses diagnostic and therapeutic effectiveness, programmatic challenges, and innovative
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strategies. The review concludes by highlighting future directions and clinical implications, offering
recommendations for policy makers, researchers, and clinicians engaged in malaria elimination in sub-Saharan Africa.
HISTORICAL AND CONTEMPORARY ROLE OF CHWS IN MALARIA CONTROL
Early Adoption of CHWs
The CHW model was introduced widely in Africa in the 1970s and 1980s, but sustainability was undermined by
inadequate funding and weak supervision. Renewed interest emerged in the early 2000s as part of integrated
community case management (ICCM) programs targeting childhood illnesses including malaria, pneumonia, and
diarrhea [57].
Current Integration
Today, CHW3s are central to national malaria control strategies across many African countries. They are recognized
for their capacity to provide early diagnosis using RDTs and initiate treatment with ACTs at the community level.
In some contexts, CHWs are also trained to administer rectal artesunate as pre-referral treatment for severe malaria,
a critical intervention for remote settings (6]
DIAGNOSTIC PERFORMANCE OF CHWS
Rapid Diagnostic Test Implementation
RDTs detect parasite-specific antigens such as histidine-rich protein 2 (HRP2) or parasite lactate dehydrogenase
(pLDH). Studies show that CHWs achieve diagnostic accuracy comparable to trained laboratory personnel, with
sensitivities of 85—95% and specificities above 90% when supervised appropriately [77]. However, HRP2 deletions
in Plasmodium falciparum present a growing diagnostic challenge in parts of Africa, potentially undermining RDT
accuracy [87.
Community Acceptance
Community acceptance of CHW-administered RDTs is generally high, enhancing trust in testing before treatment.
This contrasts with earlier practices of presumptive treatment, which risked overtreatment and drug misuse [97.
THERAPEUTIC EFFECTIVENESS
Artemisinin-Based Combination Therapies
ACTs remain the first-line therapy for uncomplicated P, falczparum malaria. CHWs are trained to administer correct
dosing according to age and weight. Adherence studies show that more than 80% of CHW-treated patients complete
full ACT courses, significantly improving outcomes [107].
Pre-Referral Interventions
For suspected severe malaria, CHWs in several countries provide rectal artesunate before referral to a higher-level
facility. Clinical trials indicate that this intervention reduces mortality by up to 26% when referral times exceed six
hours [117.
PROGRAMMATIC CHALLENGES
Supply Chain Reliability
Stockouts of RDTs and ACTs remain a frequent challenge, reported in 20-40% of rural CHW programs [127].
Interruptions undermine both community trust and program credibility.
Training and Supervision
Training quality varies widely across programs. Regular refresher training and supportive supervision are associated
with improved diagnostic accuracy and adherence to treatment protocols [187]. However, weak supervision
structures and resource constraints often compromise performance.
Motivation and Retention
CHW retention is influenced by financial incentives, recognition, and community support. Voluntary models
experience high attrition, while programs offering modest stipends report improved retention and performance

14].
S INNOVATIVE STRATEGIES FOR STRENGTHENING CHW PROGRAMS
Digital Health Tools
Mobile health (mHealth) platforms that support case reporting, supervision, and decision-making are increasingly
integrated into CHW programs. Studies in Uganda and Kenya demonstrate improved diagnostic accuracy and timely
referral with smartphone-based applications [15].
Community Engagement
Community participation in CHW selection and oversight fosters trust and accountability. Programs with strong
community involvement demonstrate higher utilization of CHW services and better adherence to treatment [167].
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Policy Integration

Embedding CHWs within national health systems, with clear roles, remuneration, and supervision structures,

enhances sustainability. Successful programs treat CHWs as formal health system actors rather than temporary

volunteers [177].

Limitations of Current Evidence

The heterogeneity of CHW programs complicates generalization of findings. Many studies are small-scale or short-

term, limiting understanding of long-term sustainability. Additionally, HRP2 gene deletions, which reduce RDT

sensitivity, require ongoing evaluation to ensure diagnostic strategies remain effective [187].

FUTURE DIRECTIONS AND CLINICAL IMPLICATIONS

Future progress will require investment in robust supply chains, digital health innovations, and enhanced integration

of CHWs into formal health systems. Strengthening genomic surveillance for HRP2 deletions, alongside

development of multi-antigen RDTs, will safeguard diagnostic reliability [197. Further, systematic evaluation of

remuneration models is essential to sustain CHW motivation and performance [207. Scaling up successful pilot

programs to national level remains a key challenge requiring political will and sustained financing.
CONCLUSION

Community health workers are indispensable for malaria case management in rural sub-Saharan Africa, where they

expand access to diagnosis and treatment in resource-constrained contexts. Evidence indicates that CHWs achieve

high diagnostic accuracy with RDTs and eftectively deliver ACTs, improving early treatment and reducing severe
disease and death. Despite these achievements, challenges such as supply chain disruptions, variable training quality,
and inadequate integration with national health systems constrain their potential. Innovative strategies including
mHealth tools, sustained supervision, and formal policy recognition show promise in addressing these barriers. The
future of malaria control in Africa depends on resilient community-based strategies supported by strong national
health frameworks. National malaria programs should prioritize sustained investment in CHWSs with robust
supervision, supply chain strengthening, and integration into formal health systems to ensure effective malaria case
management in rural Africa.
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