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Abstract
Introduction: Waterborne diseases are a major public health problem in the Democratic Republic of the Congo (DRC), especially in urban areas where access to safe drinking water is limited. This study aimed to assess the knowledge, attitudes, and practices (KAP) of the population of Bombwanza neighborhood in Mbandaka regarding the prevention of waterborne diseases.
Methods: A descriptive cross-sectional study was carried out from 2023 to 2024 among 286 households in Bombwanza neighborhood, selected through non-probability convenience sampling. Data were collected using a structured questionnaire covering sociodemographic characteristics, knowledge, attitudes, and practices related to waterborne diseases. Descriptive analysis focused on frequencies and percentages.
Results: The population was predominantly female (54.5%) and aged 31–45 years (39.2%). More than three-quarters of respondents (73.4%) knew about water-related diseases. However, only 57.3% reported always washing their hands after using latrines, and only 42.7% treated their water before drinking. A notable proportion (8.4%) never washed their hands after latrines, and 57.3% did not treat their drinking water.
Discussion: The results reveal a paradox between a satisfactory level of knowledge about waterborne diseases and insufficient adoption of key preventive practices, particularly water treatment. These findings are consistent with other studies conducted in sub-Saharan Africa, suggesting that information alone is not enough to change behavior. Structural barriers—such as limited access to safe water, the cost of treatment products, and lack of infrastructure—likely hinder the adoption of good practices.
Conclusion: The population of Bombwanza has basic knowledge about waterborne diseases, but this knowledge does not translate into adequate preventive practices. Targeted interventions focusing on water treatment, hand hygiene, and addressing structural barriers are needed to reduce the burden of waterborne diseases.
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1. Introduction
Waterborne diseases—transmitted through the consumption of or contact with water contaminated by pathogens such as bacteria, viruses, and parasites—represent a constant threat to public health in the Democratic Republic of the Congo (DRC), particularly in urban and peri-urban areas where access to safe drinking water and sanitation is often inadequate (World Health Organization [WHO], 2017). Mbandaka, the capital of Équateur Province, is no exception to this reality. The city's rapid population growth, combined with often failing infrastructure, creates an environment conducive to the spread of diseases such as cholera, typhoid fever, and intestinal parasites.
Tackling these diseases cannot be limited to a purely curative approach. It requires a deep understanding of the behaviors, beliefs, and habits of the population. Indeed, the knowledge, attitudes, and practices (KAP) of the community play a decisive role in the spread or prevention of these diseases (Lontuo-Fogang et al., 2021). Good information about transmission routes, a positive attitude toward preventive measures, and the adoption of healthy practices (water treatment, handwashing, sanitation) are essential factors for reducing morbidity and mortality.
Bombwanza neighborhood, like many other areas of Mbandaka, faces recurrent problems with access to safe drinking water and sanitation. While epidemiological data can attest to the prevalence of waterborne diseases, it is equally crucial to understand how the population perceives these risks and organizes itself to cope with them. The failure of some prevention campaigns may be explained by a mismatch between the message from health actors and the sociocultural reality of the target population.
This study aimed to assess the knowledge, attitudes, and practices of the population of Bombwanza regarding the prevention of waterborne diseases. The specific objectives were: (1) to assess the level of knowledge about causes and transmission routes, (2) to analyze attitudes toward recommended preventive measures, (3) to describe daily water-related hygiene practices, (4) to identify sociodemographic factors influencing KAP, and (5) to formulate recommendations for improving prevention programs.
Our hypotheses were: (H1) the population of Bombwanza would not have sufficient knowledge of the causes of waterborne diseases; (H2) attitudes and preventive practices would be inadequate despite some degree of awareness.
2. Methods
2.1. Study Design and Period
This was a descriptive cross-sectional study with analytical components, conducted from 2023 to 2024 in Bombwanza neighborhood, Wangata commune, Mbandaka city (DRC). This period was chosen to cover both rainy seasons, during which the risk of water contamination is higher.
2.2. Study Setting
Mbandaka is located in the central Congo Basin, along the Congo River. The city has an equatorial climate characterized by high temperatures (24–27°C) and abundant rainfall (1800–2000 mm/year). Bombwanza neighborhood is a densely populated area with limited sanitation infrastructure and often problematic access to safe drinking water.
2.3. Target Population and Sampling
The target population consisted of all households in Bombwanza neighborhood with at least one adult (≥ 18 years) who was responsible for or well informed about hygiene and health practices in the home. Non-probability convenience sampling was used, given logistical constraints and the lack of an exhaustive sampling frame. The sample size was 286 respondents.
Inclusion criteria were: (1) being at least 18 years old, (2) having resided in Bombwanza neighborhood for at least six months, and (3) freely consenting to participate in the study.
2.4. Data Collection Instrument
A structured questionnaire, pretested during a pilot study (n = 20), was administered through face-to-face interviews. The questionnaire included four sections:
· Sociodemographic data: sex, age, education level, occupation.
· Knowledge: causes, transmission routes, symptoms, and prevention methods for waterborne diseases.
· Attitudes: risk perception, confidence in preventive measures, healthcare-seeking behavior.
· Practices: water source, household water treatment, handwashing, excreta management.
2.5. Ethical Considerations
Research authorization was obtained from the academic authorities of ISTM Mbandaka and the local authorities of Bombwanza neighborhood. Verbal informed consent was obtained after explaining the study objectives. Anonymity and confidentiality of responses were guaranteed. Participation was voluntary, and refusal did not result in any penalty.
2.6. Statistical Analysis
Data were entered into Excel and analyzed using SPSS version 25. Descriptive analysis consisted of calculating frequencies and percentages for categorical variables. For bivariate analysis, the chi-square test was used to examine associations between sociodemographic variables and KAP, with a significance level set at p < 0.05.
3. Results
3.1. Sociodemographic Characteristics (Table 1)
The sample included 286 respondents. The population was predominantly female (156 women, 54.5%) and relatively young, with a large concentration in the 31–45 age group (39.2%), followed by the 18–30 age group (34.3%). Those over 45 years represented 26.5% of the sample.
Table 1. Sociodemographic characteristics of respondents (n = 286)
	Variable
	Category
	Number (n)
	Percentage (%)

	Sex
	Male
	130
	45.5

	
	Female
	156
	54.5

	Age group
	18–30 years
	98
	34.3

	
	31–45 years
	112
	39.2

	
	45+ years
	76
	26.5


3.2. Knowledge of Waterborne Diseases (Table 2)
More than three-quarters of respondents (73.4%, n = 210) reported knowing at least one water-related disease, mainly mentioning cholera, typhoid fever, and diarrhea. However, 26.6% (n = 76) stated that they had no knowledge of these diseases.
Table 2. Knowledge of water-related diseases
	Knowledge of water-related diseases
	Number (n)
	Percentage (%)

	Yes
	210
	73.4

	No
	76
	26.6


3.3. Attitudes and Practices (Tables 3 and 4)
Regarding handwashing after using latrines, 57.3% (n = 164) reported always doing so, 34.3% (n = 98) did so sometimes, and 8.4% (n = 24) never did.
Concerning water treatment before drinking, only 42.7% (n = 122) of respondents reported treating their water, while 57.3% (n = 164) did not.
Table 3. Handwashing practice after using latrines
	Handwashing after latrines
	Number (n)
	Percentage (%)

	Yes, always
	164
	57.3

	Sometimes
	98
	34.3

	Never
	24
	8.4


Table 4. Water treatment before drinking
	Water treatment before drinking
	Number (n)
	Percentage (%)

	Yes
	122
	42.7

	No
	164
	57.3


3.4. Bivariate Analyses
Chi-square analysis showed a significant association between education level and water treatment (p < 0.01): people with secondary or higher education were more likely to treat their water. No significant association was found between sex and water treatment (p > 0.05).
4. Discussion
4.1. Summary of Key Findings
This study showed that the population of Bombwanza neighborhood has a generally satisfactory level of knowledge about waterborne diseases (73.4%), confirming the relative effectiveness of awareness campaigns. However, the results reveal a major paradox: this knowledge does not translate into the systematic adoption of essential preventive practices. Indeed, only 42.7% treat their drinking water, and nearly 43% (34.3% sometimes + 8.4% never) do not have optimal hand hygiene after using latrines. These observations partially refute our first hypothesis and validate our second hypothesis that attitudes and practices remain inadequate despite some level of awareness.
4.2. Comparison with Previous Studies
Our results are consistent with existing literature on KAP in sub-Saharan Africa. Lontuo-Fogang et al. (2021), in a study conducted in the Bamboutos Division in Cameroon, also found that the majority of participants knew about waterborne diseases, but their preventive practices remained insufficient. Similarly, Sibiya and Gumbo (2013), working with schoolchildren in South Africa, reported a relatively high level of knowledge but a lack of understanding of specific transmission routes.
The study by Quick et al. (1999) in Haiti showed a significant improvement in water treatment practices after a cholera outbreak, suggesting that epidemic shocks can act as catalysts for behavioral change. In Mbandaka, the absence of a recent major epidemic might explain the laxity in practices.
In the DRC, a study conducted in Kinshasa by Nkoko et al. (undated in the thesis) also highlighted local challenges related to the environment and hygiene practices, confirming the universality of the knowledge–practice gap in the Congolese context. Ucama (2013), in Kisangani, had already pointed out the insufficient knowledge of healthcare workers, reflecting a systemic challenge at multiple levels.
4.3. Interpretation of Results and Explanatory Factors
The observed gap between knowledge and practice can be explained by several factors, which the Health Belief Model (Rosenstock, 1974) helps to illuminate. This model posits that the adoption of a health behavior depends on perceptions of vulnerability, severity, benefits, barriers, and self-efficacy.
First, perception of barriers is likely a determining factor: the cost of water treatment products (chlorine tablets, Aquatabs), their regular availability on the local market, the unpleasant taste of treated water, or the time required for boiling (especially where fuel is expensive) may constitute significant barriers for low-income households in Bombwanza.
Second, the physical environment and infrastructure play a crucial role: the lack of functional latrines in some households, the absence of running water at home (forcing people to store water, sometimes in unsuitable containers that promote recontamination), and the insufficient number of public water fountains in the neighborhood limit residents' ability to adopt optimal hygiene practices, regardless of their intentions.
Third, sociocultural factors: certain traditional beliefs about water (rainwater perceived as pure, spring water perceived as naturally safe) may influence attitudes. Education level, which was associated with water treatment in our bivariate analysis, is also a major determinant: more educated people better understand the distinction between clear water and safe water.
4.4. Limitations of the Study
This study has several limitations. Non-probability sampling limits the generalizability of the results, although the sample size (n = 286) is respectable. Self-reporting may introduce social desirability bias: respondents may have overestimated their hygiene practices to conform to perceived interviewer expectations. The lack of direct observation of practices and measurement of water quality at the point of use is an important limitation. Finally, the study did not measure the actual prevalence of waterborne diseases, which prevents direct correlation of KAP with morbidity indicators.
4.5. Implications for Research and Practice
Despite these limitations, our results call for concrete actions. Awareness programs need to shift from a purely informational approach to behaviorally oriented approaches, including practical demonstrations, nudging, and community engagement. Emphasis should be placed on water treatment, identified as the weakest link, through subsidies or low-cost distribution of local treatment products. Strengthening water supply and sanitation infrastructure remains a long-term priority.
5. Conclusion
In conclusion, this study reveals that the population of Bombwanza neighborhood has a satisfactory foundation of knowledge about waterborne diseases (73.4%), thus refuting our first hypothesis, which assumed insufficient knowledge. However, this knowledge does not translate into adequate preventive practices (only 42.7% treat their water), which confirms our second hypothesis regarding the inadequacy of attitudes and practices despite awareness. Systematic handwashing remains insufficient (57.3%), and water treatment is neglected by a majority of the population, exposing them to an increased risk of waterborne morbidity, particularly during the rainy season.
These results highlight a double challenge for public health in Mbandaka: building on the existing level of knowledge while addressing the structural and behavioral barriers that prevent the translation of this knowledge into practice. Future interventions should prioritize integrated approaches that combine improved access to safe drinking water, promotion of household water treatment, strengthening of sanitation infrastructure, and targeted communication on perceived barriers—particularly involving women and young adults, who represent the active population and the main water managers within households.
In-depth qualitative research is needed to understand the specific barriers to water treatment and to tailor awareness messages to the local context of Bombwanza.
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