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Abstract
Introduction: Inadequate sanitation remains a major public health issue in sub-Saharan Africa. Community participation is often presented as a lever for sustainability, but its measurable effects are poorly documented in disadvantaged urban settings, particularly in Mbandaka, Democratic Republic of the Congo (DRC).
Objective: To assess the association between active community participation and the success (ownership, functionality of infrastructures, reduction of waterborne diseases) of a sanitation project in the Mama Balako health area in 2025.
Methods: A descriptive and analytical cross-sectional study was conducted among 240 households selected by simple random sampling. Structured questionnaires, semi-structured interviews, and direct observation of infrastructures were used. Success criteria included: possession of improved latrines, functionality of facilities, community management, and reported waterborne diseases. Bivariate analyses (relative risk, absolute risk reduction, number needed to treat) were performed.
Results: Only 52% of households actively participated in sanitation activities. Improved latrines were present in 58% of participating households versus 22% among non-participants (RR = 2.64 for equipment in participants). Non-participating households reported 77% water-related diseases versus 44% among participants (RR = 1.75; relative risk reduction = 43%; number needed to treat = 3). Infrastructures under community management were functional in 72% of cases versus 29% for those without community management (absolute difference = 43 percentage points).
Conclusion: Active community participation is strongly associated with better access to improved latrines, lower waterborne morbidity, and greater infrastructure sustainability. Rejection of the null hypothesis confirms that community involvement is a key determinant of the success of sanitation projects.
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1. Introduction
Access to safe sanitation is a fundamental determinant of public health. In 2022, 3.5 billion people worldwide still used sanitation services that were not safely managed (WHO/UNICEF JMP, 2023). In sub-Saharan Africa, progress remains insufficient to achieve Sustainable Development Goal 6 (clean water and sanitation for all by 2030). The Democratic Republic of the Congo (DRC) continues to face a persistent deficit: fewer than 20% of households have improved latrines, and waterborne diseases (diarrhea, typhoid fever, parasitic infections) account for a significant proportion of health facility visits (Ministry of Health DRC, 2023).
In Équateur Province, particularly in the city of Mbandaka, outbreaks of cholera and typhoid fever recur regularly, linked to poor sanitation and low levels of sanitary infrastructure. The Mama Balako health area, located in a semi-urban zone, illustrates this reality: 40–55% of pediatric consultations are related to sanitation problems.
Numerous sanitation projects have been implemented, but their sustainability is often compromised by a lack of community ownership. Active participation—in planning, implementation, management, and maintenance—is increasingly recognized as a success factor, yet its measurable effects remain poorly quantified in local contexts.
The objective of this study was to assess the association between active community participation and indicators of sanitation project success (possession of improved latrines, functionality of facilities, reported waterborne diseases) in the Mama Balako health area.
Alternative hypothesis (H₁): Active community participation has a positive and significant effect on the success of the sanitation project (better ownership, effective execution, increased sustainability).
Null hypothesis (H₀): There is no significant effect.
2. Methods
2.1 Study Design and Setting
This was a descriptive and analytical cross-sectional study, combining quantitative and qualitative approaches. It was conducted in the Mama Balako health area (Wangata Health Zone, Mbandaka, Équateur Province) between March and July 2025. The health area has 36,905 inhabitants distributed across approximately 1,800 households.
2.2 Population and Sampling
The target population consisted of household heads, community leaders, community health workers, and health providers. A sample of 240 households was selected by simple random sampling (using Fischer's formula). In addition, qualitative interviews were conducted with 12 community leaders, 3 health managers, and 10 community health workers (purposive sampling).
2.3 Inclusion Criteria
· Being a household head or an adult representative
· Having resided in the Mama Balako health area for at least six months
· Agreeing to participate in the study (informed consent)
2.4 Data Collection
The following tools were used:
· Structured questionnaire for households (sociodemographic data, participation, practices, reported morbidity)
· Semi-structured interview guide for key informants
· Direct observation grid for infrastructures (presence, type, functionality, community management)
2.5 Variables and Definitions
Independent variable: Degree of active community participation (yes/no, based on reported participation in at least three activities: meetings, drainage cleaning, latrine maintenance, sanitation days).
Dependent variables (project success):
· Possession of improved latrines (according to WHO/UNICEF JMP classification)
· Functionality of sanitation infrastructures (yes/no, direct observation)
· Community management of facilities (active local committee)
· Reported waterborne diseases in the last six months (diarrhea, typhoid fever, parasitic infection)
2.6 Statistical Analysis
Quantitative data were entered into Excel and analyzed using SPSS version 25. Frequencies, percentages, and cross-tabulations were produced. The following measures of association were calculated:
· Absolute difference in proportions
· Relative risk (RR) with 95% confidence interval
· Absolute risk reduction (ARR)
· Number needed to treat (NNT)
Qualitative data were subjected to manual thematic analysis.
2.7 Ethical Considerations
The study received authorization from the medical director of the Wangata Health Zone and the local ethics committee. Informed consent was obtained orally or in writing. Anonymity and confidentiality were guaranteed. Households without latrines were referred to support programs.
3. Results
3.1 Description of the Sample
The 240 surveyed households had a majority of adults (69%), with 52% actively participating in sanitation activities. Only 32.5% of households had improved latrines, 47.9% had rudimentary latrines, and 19.6% had no latrine at all.
3.2 Association Between Active Participation and Possession of Improved Latrines
Among participating households (n=125), 58% had improved latrines, compared to 22% among non-participants (n=115).
· Absolute difference: 36 percentage points
· Relative risk (RR) of having improved latrines for participants: 58% / 22% = 2.64 (95% CI: 1.9–3.7)
· Number needed to treat (NNT): 1 / (0.58 – 0.22) ≈ 2.8, meaning 3 households need to be mobilized to obtain one additional improved latrine.
3.3 Active Participation and Reported Waterborne Diseases
	Group
	Diseases reported (%)
	No disease (%)

	Participants (n=125)
	44
	56

	Non-participants (n=115)
	77
	23


· Relative risk (RR) of disease for non-participants vs. participants: 77% / 44% = 1.75 (95% CI: 1.4–2.2)
· Absolute risk reduction (ARR): 77% – 44% = 33%
· Relative risk reduction (RRR): 43%
· Number needed to treat (NNT): 1 / 0.33 ≈ 3 (mobilizing 3 people to participate prevents one case of reported waterborne disease)
3.4 Community Management and Functionality of Infrastructures
	Management type
	Functional infrastructures (%)
	Non-functional (%)

	Community management
	72
	28

	Non-community management
	29
	71


· Absolute difference: 43 percentage points
· Relative risk of non-functionality (non-community vs. community management): 71% / 28% = 2.54
Interpretation: Infrastructures under community management are 2.5 times more likely to be functional than those without community management.
3.5 Summary of Key Results
	Indicator
	Value
	Interpretation

	Participation in sanitation activities
	52%
	Moderate level, room for improvement

	Improved latrines – participants vs. non-participants
	58% vs. 22%
	36-point gap

	RR (improved latrines, participants)
	2.64
	Participants are 2.6 times more likely to be equipped

	Waterborne diseases – participants vs. non-participants
	44% vs. 77%
	33-point gap

	RR (disease if non-participant)
	1.75
	Risk increased by 75%

	NNT to prevent one disease
	3
	Highly effective intervention

	Functionality with community management vs. without
	72% vs. 29%
	43-point gap


4. Discussion
4.1 Level of Participation and Equipment
Our study shows that only 52% of households actively participate in sanitation activities. This level is comparable to other disadvantaged urban contexts in Africa, where time constraints, lack of awareness, and distrust of projects limit engagement (WHO/UNICEF, 2020).
The strong association between participation and possession of improved latrines (RR = 2.64) suggests that participatory activities—demonstrations, technical support, social mobilization—encourage household investment in quality infrastructure. This finding aligns with the work of Bompang and Kanku (2021) in the DRC and with findings from Community-Led Total Sanitation (CLTS) approaches.
4.2 Health Effectiveness of Participation
Non-participating households reported 77% waterborne diseases compared to 44% among participants (RR = 1.75). This 43% relative risk reduction is clinically significant. The NNT of 3 means that mobilizing three additional people into activities could prevent one case of waterborne disease. This level of effectiveness is rare for a non-pharmacological intervention and justifies targeted investments in community mobilization.
4.3 Community Management and Sustainability
The functionality gap between infrastructures under community management (72%) and those without community management (29%) is the most demonstrative result of this study. It confirms the conclusions of UNICEF (2022) and the World Bank (2020): local ownership, through trained management committees with minimal resources, is the main predictor of sanitation infrastructure sustainability.
4.4 Strengths and Limitations
Strengths:
· First quantitative study on community participation in this health area
· Use of composite indicators (equipment, morbidity, functionality)
· Estimation of clinical effects (NNT, RR) directly usable by decision-makers
Limitations:
· Cross-sectional study: association does not formally imply causality (possible selection bias: households already equipped might be more inclined to participate)
· Self-reported morbidity (recall bias, possible underreporting)
· Sample limited to a single health area (limited generalizability)
4.5 Implications for Public Health
· Active participation should be considered a performance indicator for sanitation projects, alongside the number of latrines built.
· The NNT = 3 provides a powerful economic argument for funding community mobilization activities.
· Community management should be systematically planned from the project design phase, with a dedicated budget for training and follow-up.
5. Conclusion
This study demonstrates that active community participation in the Mama Balako health area (Mbandaka) is strongly associated with:
· Better access to improved latrines (RR = 2.64);
· A substantial reduction in waterborne diseases (RRR = 43%, NNT = 3);
· Much better sustainability of infrastructures under community management (72% vs. 29% functionality).
The null hypothesis (no effect) is rejected. The alternative hypothesis (positive and significant effect) is confirmed.
Operational Recommendations:
1. Strengthened community mobilization: Extend participatory activities to 100% of households, using local leaders and mandatory sanitation days.
2. Systematic community management: Create or revitalize local sanitation committees with technical training and micro-maintenance funds.
3. Participatory monitoring: Include indicators (participation rate, NNT, infrastructure functionality) in project reports.
4. Longitudinal research: Conduct a cohort study to confirm the causal relationship between participation and health outcomes.
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