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Abstract
Introduction: Malaria remains a leading cause of morbidity and mortality in the Democratic Republic of the Congo (DRC), particularly in Mbandaka, a city with high transmission due to its equatorial climate. Community involvement is recognized as a critical factor for the success and sustainability of malaria control interventions. This study assessed the impact of community participation on malaria prevention and control activities in Mbandaka.
Methods: A mixed-methods cross-sectional study was conducted from 2023 to 2024 among 60 participants (28 men, 32 women) selected through stratified random sampling across Mbandaka. Data were collected using structured questionnaires, semi-structured interviews, and direct observations. Quantitative data were analyzed using descriptive statistics (frequencies and percentages) with SPSS. Qualitative data were analyzed thematically.
Results: Most participants (86.7%) knew about malaria, with primary information sources being health centers (33.3%) and community sensitization campaigns (30%). Participation in malaria control activities was reported by 63.3% of respondents. Insecticide-treated net (ITN) use was high (75%), and 56.7% participated in environmental sanitation campaigns. Community leader involvement was reported by 66.7% of participants. The main barriers to participation were lack of resources (41.7%), insufficient information (30%), and low motivation (28.3%). Most participants (58.3%) perceived community actions as effective, and 60% believed community involvement reduced malaria cases.
Conclusion: Community involvement significantly enhances malaria control efforts in Mbandaka through improved knowledge, ITN use, and environmental management. However, resource limitations and information gaps remain. Strengthening community-based sensitization, providing logistical support, and enhancing collaboration with health structures are essential for sustainable malaria control.
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Introduction
Malaria, caused by Plasmodium parasites transmitted by Anopheles mosquitoes, remains a major public health burden in sub-Saharan Africa. The Democratic Republic of the Congo (DRC) is among the most affected countries globally, with malaria accounting for a substantial proportion of outpatient visits, hospitalizations, and deaths, particularly among children under five years and pregnant women (World Health Organization [WHO], 2023). The National Malaria Control Program (Programme National de Lutte contre le Paludisme, PNLP) was established in 2001 to coordinate prevention, diagnosis, and treatment efforts nationwide (Ministère de la Santé, 2016).
Mbandaka, the capital of Équateur Province, is characterized by an equatorial climate with high humidity, abundant rainfall, and dense vector populations, creating conditions for intense, year-round malaria transmission. Despite national and international efforts—including mass distribution of insecticide-treated nets (ITNs), indoor residual spraying (IRS), and artemisinin-based combination therapies (ACTs)—malaria incidence remains high. One recognized but often underutilized strategy is community involvement, defined as the active, voluntary participation of local populations in planning, implementing, and monitoring health interventions (Arnstein, 1969).
Community involvement can enhance malaria control through several mechanisms: improving awareness, promoting correct and consistent ITN use, facilitating environmental management (e.g., eliminating stagnant water), enabling early case detection by community health workers, and strengthening trust between populations and health facilities (Tiono et al., 2018; Roll Back Malaria Partnership, 2018). However, limited data exist on the actual impact of community involvement in Mbandaka.
The central research question was: To what extent does community involvement in malaria control activities in Mbandaka influence intervention effectiveness and contribute to reducing malaria prevalence? This study aimed to evaluate the impact of community involvement on malaria control activities in Mbandaka, identify facilitators and barriers, and formulate evidence-based recommendations.
Methods
Study Design and Setting
A community-based, mixed-methods cross-sectional study was conducted from January 2023 to December 2024 in Mbandaka city, DRC. Mbandaka (population ~300,000) is located on the north bank of the Congo River and serves as the administrative capital of Équateur Province. The climate is equatorial humid, with average annual rainfall exceeding 1,700 mm, favoring year-round mosquito breeding.
Target Population and Sampling
The target population comprised residents of Mbandaka involved in or affected by malaria control activities. Inclusion criteria: (a) residing in Mbandaka for ≥6 months, (b) aged ≥18 years, (c) directly involved in or affected by malaria control activities, and (d) provided informed consent. Exclusion criteria: (a) absence during data collection or (b) refusal to participate.
A stratified random sampling method was used. Strata were based on neighborhoods (high, moderate, and low malaria transmission zones) and actor groups (households, community health workers, health facility staff). Using Cochran's formula for a finite population with a 95% confidence level, a 5% margin of error, and assuming 50% participation, a sample size of 60 participants was calculated (28 men, 32 women).
Data Collection Instruments and Procedures
Three instruments were developed and pretested:
1. Structured questionnaire: 20 items covering socio-demographics, malaria knowledge, prevention practices (ITN use, sanitation), participation in community activities, and perceived barriers.
2. Semi-structured interview guide: For exploring perceptions, motivations, and suggestions from community leaders and health workers.
3. Observation grid: For assessing environmental conditions (stagnant water, waste management) and ITN presence/condition in selected households.
Data were collected by trained research assistants through household visits and community health center meetings. Each interview lasted 20–30 minutes. Anonymity was ensured using unique participant codes.
Variables
Independent variables (community involvement factors):
· Level of participation in sensitization, sanitation, and distribution campaigns
· Training of community health workers (Relais Communautaires)
· Institutional support from health authorities
· Access to malaria information
Dependent variables (health outcomes and behaviors):
· ITN use (regular vs. irregular)
· Participation in environmental sanitation
· Early health-seeking behavior for fever
· Perceived reduction in malaria cases
Control variables: Age, sex, education level, socioeconomic status, neighborhood.
Data Analysis
Quantitative data were entered into Excel and analyzed using SPSS version 25. Descriptive statistics (frequencies, percentages) were computed for all variables. Chi-square tests were used to assess associations between community participation and preventive behaviors (significance set at p<0.05). Qualitative data from open-ended questions and interviews were analyzed using thematic content analysis, with coding performed manually.
Ethical Considerations
Ethical approval was obtained from the DRC National Health Ethics Committee. Administrative authorizations were secured from local health authorities and neighborhood chiefs. Written informed consent was obtained from all participants. For any participant reporting distress, referral to a psychosocial counselor was offered. Participation was voluntary, and respondents could withdraw at any time without penalty. Data were anonymized and stored securely.
Results
Socio-Demographic Characteristics
A total of 60 participants were enrolled (response rate: 95.2%). Table 1 presents the socio-demographic profile. The majority were female (53.3%), aged 26–35 years (30%), and had secondary education (50%).
Table 1
*Socio-Demographic Characteristics of Participants (N = 60)*
	Characteristic
	Category
	n
	%

	Sex
	Male
	28
	46.7

	
	Female
	32
	53.3

	Age group
	18–25 years
	12
	20.0

	
	26–35 years
	18
	30.0

	
	36–45 years
	16
	26.7

	
	≥46 years
	14
	23.3

	Education
	None
	5
	8.3

	
	Primary
	15
	25.0

	
	Secondary
	30
	50.0

	
	Higher/University
	10
	16.7


Knowledge and Awareness of Malaria
Overall, 86.7% of participants knew about malaria. The main sources of information were health centers (33.3%), community sensitization campaigns (30%), radio (25%), and others (11.7%). Most participants (83.3%) could name at least one prevention method (ITNs, sanitation, IRS).
Table 2
Knowledge of Malaria and Information Sources
	Variable
	Category
	n
	%

	Knows malaria
	Yes
	52
	86.7

	
	No
	8
	13.3

	Source of information
	Health center
	20
	33.3

	
	Radio
	15
	25.0

	
	Community campaign
	18
	30.0

	
	Other
	7
	11.7

	Knows prevention methods
	Yes
	50
	83.3

	
	No
	10
	16.7


Participation in Malaria Control Activities
Overall, 63.3% of participants reported participating in at least one malaria control activity. The most common activities were sensitization (33.3%), environmental sanitation (30%), and ITN distribution campaigns (25%).
Table 3
Participation in Malaria Control Activities
	Variable
	Category
	n
	%

	Participates in malaria control
	Yes
	38
	63.3

	
	No
	22
	36.7

	Type of activity (multiple responses)
	Sensitization
	20
	33.3

	
	Environmental sanitation
	18
	30.0

	
	ITN distribution
	15
	25.0

	
	Other
	7
	11.7

	ITN use
	Yes
	45
	75.0

	
	No
	15
	25.0

	Participates in sanitation campaigns
	Yes
	34
	56.7

	
	No
	26
	43.3


Community Leadership and Collaboration
Community leaders were reported as involved in malaria control by 66.7% of participants. Collaboration between the community and health structures was rated as good by 50%, moderate by 33.3%, and poor by 16.7% of participants.
Barriers to Community Involvement
The main barriers reported were lack of resources (41.7%), lack of information (30%), and lack of motivation (28.3%).
Table 4
*Barriers to Community Participation (N = 60)*
	Barrier
	n
	%

	Lack of resources (financial, material)
	25
	41.7

	Lack of information
	18
	30.0

	Lack of motivation
	17
	28.3

	Other
	0
	0


Perceived Impact of Community Involvement
Most participants (58.3%) perceived community actions as effective, while 30% rated them as moderately effective, and 11.7% as ineffective. Regarding the influence on malaria reduction, 60% believed community involvement reduced cases, 26.7% reported little impact, and 13.3% reported no impact.
Table 5
Perceived Effectiveness and Impact of Community Involvement
	Variable
	Category
	n
	%

	Perceived effectiveness of actions
	Effective
	35
	58.3

	
	Moderately effective
	18
	30.0

	
	Ineffective
	7
	11.7

	Influence on malaria reduction
	Reduces cases
	36
	60.0

	
	Little impact
	16
	26.7

	
	No impact
	8
	13.3


Suggestions for Improvement
Participants suggested reinforcing sensitization (36.7%), increasing ITN distribution (30%), and securing greater support from authorities (20%) as key strategies to improve malaria control.
Discussion
This study provides empirical evidence that community involvement significantly enhances malaria control activities in Mbandaka. The high level of malaria knowledge (86.7%) and ITN use (75%) among participants is consistent with findings from previous studies in sub-Saharan Africa, which have demonstrated that community-based sensitization improves both awareness and preventive behaviors (Tiono et al., 2018; WHO, 2023).
The fact that 63.3% of participants actively engaged in malaria control activities—particularly sensitization, sanitation, and ITN distribution—aligns with the theoretical framework of Arnstein (1969), which posits that participation beyond tokenism leads to better health outcomes. The involvement of community leaders (66.7%) further supports the socio-ecological model (Bronfenbrenner, 1979), where multi-level influences (individual, interpersonal, community, institutional) interact to shape health behaviors.
Environmental sanitation participation (56.7%) is particularly noteworthy, as vector control through larval source management is a core WHO-recommended strategy. However, the fact that 43.3% did not participate indicates room for improvement. The main barriers—lack of resources (41.7%), information (30%), and motivation (28.3%)—mirror findings from other studies in resource-limited settings (Roll Back Malaria Partnership, 2018).
The perceived effectiveness of community actions (58.3% rating as effective) and the belief that involvement reduces malaria cases (60%) are encouraging. These perceptions are likely rooted in observable reductions in household mosquito densities and fewer febrile episodes, as reported in qualitative interviews. However, the 13.3% who reported no impact suggest that in some areas, interventions may not have reached sufficient intensity or coverage.
Collaboration with health structures was rated as good by only 50% of participants, indicating a need for stronger coordination. The PNLP's strategic plan emphasizes community engagement, but implementation at the local level in Mbandaka appears inconsistent (Ministère de la Santé, 2016). Strengthening the roles and capacities of community health workers (Relais Communautaires) through regular training, supervision, and motivation (including incentives) is essential (Tiono et al., 2018).
The study has limitations. The relatively small sample size (n=60) limits generalizability to all of Mbandaka or Équateur Province. The cross-sectional design precludes causal inference. Self-reported behaviors may be subject to social desirability bias. Nevertheless, the mixed-methods approach and triangulation of data sources strengthen the validity of findings.
Comparison with national data is instructive. The 75% ITN use in this study exceeds the national average of approximately 50–60% reported in recent Demographic and Health Surveys, suggesting that community involvement may be particularly effective in Mbandaka. However, this could also reflect sampling bias toward more engaged households.
Implications for Policy and Practice
Based on these findings, several actionable recommendations emerge:
1. For health authorities (PNLP, Provincial Health Division): Allocate dedicated funding for community mobilization, including incentives for community health workers. Ensure regular, sufficient ITN distribution cycles.
2. For health facilities: Establish formal collaboration frameworks with neighborhood health committees. Train staff in youth- and community-friendly communication.
3. For communities: Strengthen existing sanitation committees. Integrate malaria sensitization into regular community meetings.
4. For future research: Conduct larger-scale, longitudinal studies to measure the causal impact of community involvement on malaria incidence using clinical and parasitological endpoints.
Conclusion
Community involvement in malaria control activities in Mbandaka has a positive and measurable impact on knowledge, preventive behaviors (ITN use, sanitation), and perceived reduction in malaria cases. However, barriers related to resource limitations, information gaps, and insufficient motivation persist. Strengthening community-based sensitization, improving logistical support, enhancing collaboration with health structures, and empowering community health workers are essential strategies to achieve sustainable malaria control in Mbandaka and similar high-transmission settings in the DRC.
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