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ABSTRACT 

Introduction: Malaria mainly manifests into a highly threatening global health challenge where the different 

tropical and subtropical regions are endemic to this disease. It is said that nearly 241 million cases were 

reported of malaria among the total global population in 2020 according to the last report of the World Health 

Organization (WHO), and it has led to nearly 627,000 deaths. Most of the cases reported above have been from 

sub-Saharan Africa, where the majority of populations affected are children less than five years and pregnant 

women. Despite these unfavorable figures, amazing progress has been noted in malaria control and elimination 

over decades. Nonetheless, global malaria elimination will need an integrated public health approach with 

laboratory diagnostics and nursing at the forefront. 

Aim of work: To explore the contributions of laboratory diagnostics and nursing to public health strategies for 

malaria elimination, emphasizing their roles in diagnosis, treatment, prevention, and community engagement. 

Methods: We conducted a comprehensive search in the MEDLINE database's electronic literature using the 

following search terms: Role, Laboratory Diagnostics, Nursing, Public Health Strategies, Malaria Elimination. 

The search was restricted to publications from 2016 to 2024 in order to locate relevant content. We performed a 

search on Google Scholar to locate and examine academic papers that pertain to my subject matter. The 

selection of articles was impacted by certain criteria for inclusion. 

Results: The publications analyzed in this study encompassed from 2016 to 2024. The study was structured into 

various sections with specific headings in the discussion section. 

Conclusion: Diagnosis through laboratory tests and nursing activities is indispensable to the public health 

strategy of malaria elimination. Gradually, diagnostics will develop evidence-based decisions for screening and 

targeting specific populations at high risk. Yet, nursing will act as a linking channel between healthcare systems 

and communities in providing preventive, curative, and diagnostic services that can save lives and reduce 

disease transmission. To be successful, hence, all the multidimensional challenges to malaria elimination need 

strong health systems and community engagement in the collaboration of these two practices. Addressing the 

biomedical and social determinants of health will take public health strategies even closer to the global dream 

of a malaria-free world. 
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INTRODUCTION 

Malaria is a global health menace, especially in tropical and subtropical regions where the disease is endemic 

(Kolawole et al., 2023). Indeed, an estimated 241 million cases of malaria occurred worldwide in 2020, 

according to the WHO, and 627,000 deaths were linked to this disease. Of these cases, the most significant 

burden rests on the population of Sub-Saharan Africa, especially on vulnerable groups such as children below 

five years of age and pregnant mothers (Kolawole et al., 2023). However, despite these shocking statistics, 
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malaria control and elimination have made tremendous progress in recent decades. An integrated public health 

system in which laboratory diagnostics and nursing could represent priority sectors will allow the successful 

forging ahead in the global elimination of malaria. 

Diagnosis is the bedrock of malaria control interventions because they provide the pathways through which 

well-structured diagnostic and treatment can be implemented, diagnosis-based disease surveillance (Oyegoke et 

al., 2022). Improved diagnostic facilities, including microscopy, rapid diagnostic tests (RDTs), and polymerase 

chain reaction (PCR) assays, can now easily detect infections even at low levels of parasitemia. With accurate 

diagnostics, one can identify deficiency or excess at both extremes and avoid unnecessary measures, track 

disease prevalence, monitor drug resistance, and identify asymptomatic carriers who can act as reservoirs of 

infection. Integrated within public health strategies or systems, these tools become critical in interrupting 

malaria transmission and reaching targets for elimination (Obeagu et al., 2024). 

Nurses serve as frontline health professionals in improving control efforts on malaria. Their duties include 

patient care, community education, advocacy, and implementing prevention strategies. Responsibilities include 

the provision of antimalarial drugs, management of complications, and community education on preventive 

measures such as insecticide-treated nets (ITNs) and indoor residual spraying (IRS). Furthermore, nurses 

contribute to surveillance efforts through case reports and by partaking in outbreak investigations that help 

respond to malaria epidemics promptly (Corley et al., 2016). 

Integrating laboratory diagnostics and nursing functions within public health systems would improve malaria 

control programs. The diagnostic procedure brings the appropriate identification of cases. In contrast, the 

emotional engagement of nurses brings about an effective implementation and community buy-in necessary for 

the synergistic scenario that such complex attempts necessitate. It poses a solution to issues such as drug 

resistance, cross-border transmission, and the population of individuals who are asymptomatic yet infected, 

which otherwise threaten to pull these efforts toward the ultimate elimination of malaria into serious jeopardy 

(Mehta, 2024). 

However, laboratory diagnostics and nursing strategies for preventing malaria in public health have 

disadvantages. Poor accessibility to diagnostic facilities, inadequate training, and lack of resources are other 

factors that hinder their efficiencies, most especially in low-resource settings. Strengthening health sectors, 

investing in capacity-building initiatives, and interdisciplinary education are vital strategies to overcome these 

obstacles, ensuring sustainable strategic progress for malaria elimination (Ndong et al., 2019). 

 

AIM OF WORK 

This study aims to explore the contributions of laboratory diagnostics and nursing to public health strategies for 

malaria elimination, emphasizing their roles in diagnosis, treatment, prevention, and community engagement. 

By identifying best practices and addressing challenges, the study seeks to provide actionable insights for 

policymakers, healthcare professionals, and other stakeholders committed to eradicating malaria. 

 

METHODS 

A thorough search was carried out on well-known scientific platforms like Google Scholar and Pubmed, 

utilizing targeted keywords such as Role, Laboratory Diagnostics, Nursing, Public Health Strategies, and 

Malaria Elimination. The goal was to collect all pertinent research papers. Articles were chosen according to 

certain criteria. Upon conducting a comprehensive analysis of the abstracts and notable titles of each 

publication, we eliminated case reports, duplicate articles, and publications without full information. The 

reviews included in this research were published from 2016 to 2024. 

 

RESULTS 

The current investigation concentrated on the contributions of laboratory diagnostics and nursing to public 

health strategies for malaria elimination between 2016 and 2024. As a result, the review was published under 

many headlines in the discussion area, including: Laboratory Diagnostics in Malaria Elimination Strategies, The 

Role of Nursing in Malaria Elimination, Integrated Strategies for Malaria Elimination and Challenges and 

Future Directions 

 

DISCUSSION 
Malaria is one of the significant public health problems globally, especially in tropical and subtropical regions 

that favor the propagation of an Anopheles mosquito, the primary vector of this disease. Although much 

progress has been made in reducing the incidence and mortality associated with malaria in the last few decades, 

it still forms a significant burden to many public health systems, particularly in resource-limited settings 

(Dhiman & Singh, 2024). There is a general need for an integrated approach to prevention, treatment, and 

control measures to eliminate malaria through public health strategies. Central to these are accurate laboratory 

diagnostics and the nursing activities involved in implementing and sustaining community interventions. With 

these components, an evidence-based policy and operational framework for interrupting malaria transmission, 
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reducing morbidity and mortality, and bringing about eventual eradication have been knitted together 

(Hemingway et al., 2016). 

 

Laboratory Diagnostics in Malaria Elimination Strategies 

1. Importance of Laboratory Diagnostics 
Effective laboratory diagnosis of malaria parasites is essential to create treatment and control efforts toward 

their parasite identification. Misdiagnosis leads to inappropriate treatment and aggravates drug resistance 

because inadequate treatment diverts resources away from other health priorities. Diagnostic tools such as 

microscopy, rapid diagnostic tests (RDTs), and molecular assays are critical for public health strategies 

(Mbanefo & Kumar, 2020). 

Microscopy has remained the gold standard for malaria diagnosis by stained smear blood under the microscope 

for the presence and quantification of malaria parasites. The method relays additional information seeking 

parasite density and species that would be very useful for clinicians in designing treatments. It is, however, 

expensive and requires trained personnel and infrastructure facilities that would not be available in many parts 

of rural or underserved areas (Berzosa et al., 2018). Unfortunately, a rapid point-of-care RDT approach is a 

viable alternative in most such countries. These tests detect blood-sourced malaria-specific antigens and are 

easy to use, cost-effective, and require no more than a few minutes before read-out. While offering these 

benefits, RDTs are limited in sensitivity and specificity compared with microscopy and need help identifying 

the various malaria species. Molecular assays like polymerase chain reactions (PCR) are very sensitive and 

specific, making them very important in detecting low parasite densities and monitoring drug resistance. The 

main restriction to their dissemination in endemic regions is cost and technical requirements (Gupta et al., 

2024). 

 

2. Role of Diagnostics in Surveillance and Monitoring 

Such diagnosis serves individual clinical medicine, and it also serves in the broader context of public health 

surveillance and monitoring. Diagnostic testing generates data that informs epidemiological studies and assists 

health authorities in identifying high-risk populations, monitoring changes in malaria transmission, and 

assessing intervention effectiveness (World Health Organization, 2018). For example, molecular tools might 

detect asymptomatic carriers who keep transmitting and target mass drug administration or vector control-type 

interventions. They will also be crucial in monitoring the emergence of resistant strains of malaria, an 

increasing concern in global elimination efforts for this disease (Pucca et al., 2024). 

Diagnostics are critical to individual patient practice and broader public health surveillance and monitoring 

contexts. Diagnostic testing outputs data that inform epidemiological studies, thus helping the health authorities 

identify risk-populous populations, monitor transmission trends, and effectiveness of intervention strategies 

(World Health Organization, 2018). Examples would be using molecular tools to discover asymptomatic 

carriers still contributing to ongoing transmission, where targeted user interventions could be mass drug 

administration or vector control measures. Other pertinent issues diagnosed include monitoring the emergence 

of drug-resistant malaria, which is fast becoming a global concern with elimination strategies for malaria within 

the countries (Pucca et al., 2024). 

 

3. Challenges in Diagnostic Implementation 

There have been various issues regarding the efficient implementation of diagnostic systems (Boadu et al., 

2016). Resource limitations in endemic regions contribute to limited access to a quality diagnostic tool, besides 

insufficient training for personnel and very poor integration of data in the diagnostic health information 

systems. To tackle these problems, health infrastructure investment should be a continuing activity within 

which capacity building and quality assurance mechanisms are included. This gap could be closed through 

public-private partnerships and international collaboration by offering funding, expertise, and access to 

innovative diagnostic technologies (Pucca et al., 2024). 

 

The Role of Nursing in Malaria Elimination 

1. Community-Level Engagement 
Evidence shows that nurses are the frontline in public health initiatives designed for malaria elimination and 

provide an implementational role at a community level. Their nearness to the local population avails it as a key 

player in health promotion, education, and prevention efforts (Awine et al., 2017). Community outreach 

programs conducted by nurses toward clients include informing people about the various ways of preventing 

malaria, such as using insecticide-treated bed nets (ITNs), indoor residual spraying (IRS), and environmental 

management to reduce mosquito-breeding sites. Furthermore, it raises awareness of early health-seeking 

behavior by providing information on the symptoms of malaria and the significance of a timely diagnosis and 

treatment (Ochepo, 2022). 
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2. Case Management and Treatment 

The nurses are the principal contact for healthcare seekers in rural areas. Their contribution to diagnosing and 

treating malaria is critical, especially in areas devoid of physicians in resource-poor settings. They administer 

antimalarial medications, monitor treatment outcomes, and manage possible complications of the patient, like 

severe malaria or side effects of the drug. Nurses help prevent the emergence of resistance in cases of drug 

abuse and residual disease reemergence by ensuring adherence to treatment protocols (Lalloo et al., 2016). 

Aside from providing direct care, nurses are also part of programs on integrated community case management 

(iCCM). These programs address not just a single disease entity, and therefore, the nurse is empowered to 

diagnose and treat malaria, pneumonia, and diarrhea in children under five years, as this pediatric population is 

particularly susceptible to morbidity and mortality due to malaria. Combining work on malaria with other 

elements of primary health care improves efficiency and sustainability in efforts for elimination (Nanyonjo et 

al., 2019). 

 

3. Advocacy and Policy Influence 

Nurses play a significant role in malaria elimination efforts through advocacy and influencing policy. Their on-

ground experience gives them an understanding of the real-life challenges and opportunities in delivering public 

health strategies. By engaging in policy-making processes, nurses can advocate for evidence-based 

interventions, equitable resource allocations, and the voices of communities in program design. Their role 

assures sustainable and scalable malaria control through capacity building- namely, the training of community 

health workers and other frontline healthcare providers (Olumegbon, 2023). 

 

Integrated Strategies for Malaria Elimination 

1. Combining Diagnostics and Nursing 
Integrating laboratory diagnostics and nursing is critical to the success of malaria elimination strategies. 

Diagnostics provide evidence for targeted interventions, which nurses implement at the grassroots level. 

Diagnostic data, for example, could identify malaria hotspots, which nurses can target with outreach and 

prevention programs. Integrating RDT in community health programs allows for timely and accurate diagnosis 

by nurses in remote settings, thereby reducing disease burden and transmission risk (Obeagu et al., 2024). 

 

2. Strengthening Health Systems 

Strong health systems that are robust enough to support diagnosis and nursing functions are the necessary 

conditions for an excellent malaria elimination program to be structured. Infrastructure, workforce 

development, and supply chain management investments must be heavily weighted to secure diagnostic tools 

and appropriate antimalarial medications. It should also instill quality assurance, infection control, and data 

management in training laboratory technicians and nurses. Further, augmenting health information systems to 

capture and analyze diagnostic data will significantly enhance decision-making and efficient resource allocation 

(Nonvignon et al., 2024). 

 

3. Addressing Social and Economic Determinants 

Elimination of malaria should focus on the socio-economic determinants influencing malaria transmission. The 

health profession, especially nursing, could significantly address health socio-economic determinants by 

appealing to communities. Nurses can engage the local leaders and organizations to improve access to piped 

clean water, sanitation, and housing- the premises from which the mosquitoes breed and human exposure- 

rather than rely on insecticide. They can also provide support through income-generating activities and 

educational programs, empowering communities to invest in malaria prevention measures (Shretta et al., 2019). 

 

Challenges and Future Directions 

1. Overcoming Barriers to Access 
Despite significant progress, barriers remain to the effective deployment of diagnostics and nursing services in 

malaria-endemic regions. Here, geography, financial concerns, and cultural differences limit access to 

healthcare services and often marginalize susceptible populations. Mobile health clinics or telemedicine are a 

few concepts that can address some of these barriers by bringing diagnosis and nursing services closer to the 

communities needing these services (Li et al., 2024). 

 

2. Adapting to Emerging Threats 

The emerging entities in the global malaria landscape are multiplying because of the different threats, including 

drug-resistant malaria, insecticide resistance, and climate change. The laboratories need to develop and deploy 

advanced diagnostic tools capable of detecting the presence of resistant strains and future vector populations to 

keep pace with these emerging threats. The nurses need to renegotiate their practices about these challenges, 

integrating new knowledge and technology in their community-based interventions (Ghosh & Ghosh, 2021). 
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3. Enhancing Collaboration and Innovation 

Collaboration between governments, private sectors, non-government organizations, and academic institutions 

will be crucial in synergizing strategies for malaria elimination. Such investment in research and development 

will catalyze innovative tools for diagnosis, treatment, and vector control. Any intervention needs to be 

culturally relevant and sustainable and designed with and implemented among communities (Srivastav & 

Srivastava, 2024). 

 

CONCLUSION 
The fight against malaria is necessarily multi-factorial and requires laboratory diagnostic and nursing or both 

pillars of any public health strategy to end malaria. Lab diagnosis provides the foundation for evidence-based 

interventions by accurately identifying malaria-associated parasites, evaluating disease burden, and monitoring 

resistance patterns. Accurate diagnosis and treatment are critical for reducing transmission and preventing drug 

resistance: Microscopy, rapid diagnostic tests (RDTs), and molecular assays are therefore keys in laboratory 

diagnostics. Malaria control strategies are, however, undergoing significant changes owing to advancements in 

diagnostic tools and strengthening public health systems, but this is mainly affected in the less privileged 

countries.  

On the other hand, health nurses are instrumental in linking such a diagnostic system to service delivery in the 

community area. Nurses bridge the gap between the health system and the community to deliver health services 

such as health education, health promotion, prevention, and treatment to the local population. Frontline health 

providers help to impact early diagnosis and complete adherence to treatment protocols for antimalarial 

treatment, promote insecticide-treated bed net use, and significantly reduce morbidity and mortality caused by 

malaria. Community advocacy and capacity building by nurses, among others, would ensure the sustainability 

of the malaria elimination program. 

It has been established that the synergy of laboratory diagnostics and nursing reflects the shameless strategies 

for malaria elimination. It will address biomedical and social determinants in creating a comprehensive 

reduction framework for all diseases. However, several persistent problems must be solved, including access 

barriers, resource limitations, and new emerging threats, such as drug and insecticide resistance, to eliminate 

malaria. Investment, innovation, and stakeholder collaboration are vital in addressing these challenges. With 

that united effort involving the strengths of diagnostics and nursing, the global goal can come closer to reality in 

a malaria-free world, thus transforming the health and well-being of millions in malaria-endemic regions. 
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