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ABSTRACT
Diarrhoeal disease remains a major public health challenge and a leading cause of morbidity and mortality among children under five in Nigeria. Despite global efforts by organizations such as the World Health Organization and UNICEF to reduce its burden through integrated Water, Sanitation, and Hygiene (WASH) strategies and oral rehydration therapy (ORT), the disease persists, particularly in low-resource settings. This study assessed the effectiveness of public health interventions in reducing the incidence of diarrhoeal disease among households in Gwagwalada Area Council, Abuja, Nigeria. A cross-sectional controlled study design was adopted involving 106 households with young children, divided equally into intervention (n = 53) and control (n = 53) groups using purposive sampling. Data were collected through semi-structured questionnaires and analyzed using descriptive statistics and Chi-square tests. Baseline findings showed diarrhoea prevalence of 39% in the intervention group and 41.5% in the control group. Following the implementation of hygiene education, improved water treatment practices, and distribution of oral rehydration salts (ORS), post-intervention prevalence significantly declined to 10% in the intervention group, while the control group showed no statistically significant change (39.6%). The reduction observed in the intervention group was statistically significant (p < 0.05). The findings demonstrate that targeted public health interventions, particularly those focused on hygiene promotion and ORS utilization, are effective in significantly reducing diarrhoeal incidence. Scaling up such integrated community-based strategies could substantially decrease childhood morbidity and mortality associated with diarrhoeal diseases in Nigeria and similar settings.
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INTRODUCTION
Diarrhoeal disease remains a significant global public health challenge, especially among children under five years old in low- and middle-income countries (LMICs), where it contributes to high morbidity and mortality (WHO, 2023). Globally, there are an estimated 1.5–1.7 billion episodes of diarrhoea annually, with approximately 480,000–500,000 deaths in young children (GBD Diarrhoeal Diseases Collaborators, 2024; WHO, 2023). Repeated episodes are strongly associated with under nutrition, stunting, and impaired cognitive development (Troeger et al., 2022).
In sub-Saharan Africa and Nigeria specifically, diarrhoeal disease persists at high prevalence rates due to limited access to safe water, poor sanitation, and inadequate hygiene practices (NBS and UNICEF, 2022; UNICEF, 2023). The disease is caused by a range of pathogens including viruses, bacteria, and protozoa, and is primarily transmitted through contaminated water and food via the faecal oral route (WHO, 2023).
Public health interventions such as Oral Rehydration Therapy (ORT), zinc supplementation, rotavirus vaccination, and WASH (Water, Sanitation, and Hygiene) strategies have significantly reduced diarrhoeal mortality where implemented effectively (Bhutta et al., 2023; Burnett et al., 2023; Clasen et al., 2021). Nonetheless, gaps in education, infrastructure, and program implementation continue to limit progress in Nigeria. Strengthening health education and community-based WASH programs remains vital for sustained diarrhoeal disease control.

MATERIALS AND METHODS
Study Area
The study was conducted in Abuja, the Federal Capital Territory (FCT) of Nigeria, in the country's central region. Abuja was established in 1976 and lies north of the confluence of the River Niger and the River Benue. It shares boundaries with Niger State (west and northwest), Kaduna State (northeast), Nasarawa State (east and south), and Kogi State (southwest). The territory covers approximately 7,315 km² and has a population exceeding 3.5 million people. The vegetation is predominantly savannah, and the inhabitants are largely engaged in agriculture, trade, and civil service.
The selection of Abuja, particularly Gwagwalada Area Council, was informed by documented concerns regarding diarrhoeal disease burden in Nigeria and other low- and middle-income countries (Kosek et al., 2013; UNICEF, 2013).
Research Design
A community-based cross-sectional study design was adopted to evaluate public health knowledge, preventive practices, and the effectiveness of interventions aimed at reducing diarrhoeal disease incidence. Cross-sectional designs are widely used in epidemiological studies to assess prevalence and associated risk factors within a defined population at a specific point in time (Bbaale, 2011; Oloruntoba et al., 2014).

Study Population
The study population comprised residents of Gwagwalada Area Council, Abuja, specifically households with children and their caregivers. Caregivers included mothers, fathers, or other adult relatives with adequate knowledge of the child’s health status and household characteristics. Previous studies have emphasized the importance of caregiver knowledge and hygiene practices in determining childhood diarrhoeal outcomes (Bbaale, 2011; Ugboko et al., 2021).
Sample Size and Sampling Technique
A total of 106 households with young children were included in the study. Participants were selected using a purposive sampling technique to ensure inclusion of households relevant to the research objectives. Purposive sampling is appropriate in public health intervention studies where specific characteristics of interest are required (Oloruntoba et al., 2014). The sample consisted of 53 participants in the intervention group and 53 in the control group, allowing for comparative analysis of diarrhoeal prevalence before and after intervention.
Data Collection
Data were obtained from both primary and secondary sources. Secondary data were sourced from scholarly articles, reports, and global health publications on diarrhoeal diseases (WHO, 2009; UNICEF, 2013).
Primary data were collected through direct observation and administration of a semi-structured questionnaire. The questionnaire captured demographic characteristics, knowledge of diarrhoeal risk factors, preventive practices, and management strategies, including the use of oral rehydration therapy (ORT). Structured questionnaires are recognized as reliable tools for assessing health behaviours and disease determinants in community-based studies (Etiler et al., 2004; Oloruntoba et al., 2014).
Research Instrument
A semi-structured questionnaire was used as the primary data collection instrument. It consisted of three sections:
1. Socio-demographic characteristics (age, gender, educational level).
2. Knowledge and awareness of diarrhoeal disease and preventive interventions.
3. Household practices and management strategies for diarrhoea control.
Semi-structured tools allow flexibility while maintaining consistency in data collection, particularly in public health research (Bbaale, 2011).
Pre-testing of the Instrument
The questionnaire was pre-tested at the Department of Biological Sciences, University of Abuja, to assess clarity, reliability, and validity. Necessary modifications were made based on feedback before full-scale data collection. Pre-testing enhances instrument validity and minimizes systematic errors in field surveys (Oloruntoba et al., 2014).

Data Management
Completed questionnaires were reviewed daily for completeness and consistency. Data were handled confidentially and stored securely to prevent unauthorized access. Proper data management procedures are essential in epidemiological research to ensure accuracy and integrity of findings (WHO, 2009).
Data Analysis
Data were entered and analyzed using the Statistical Package for Social Sciences (SPSS). Descriptive statistics such as frequencies, percentages, and tables were generated. The Chi-square test was employed to determine statistical differences in diarrhoeal prevalence between intervention and control groups. A p-value < 0.05 was considered statistically significant. Similar analytical approaches have been applied in diarrhoeal disease research in Nigeria and other LMICs (Walker et al., 2013; Ugboko et al., 2021).
Ethical Considerations
Ethical approval was obtained from the Department of Biological Sciences, University of Abuja, before commencement of the study. Informed consent was obtained from all participants or guardians before interviews were conducted. Participants were assured of confidentiality and their right to withdraw at any stage of the study. These procedures align with international ethical standards for public health research involving human participants (WHO, 2009).
RESULTS
Table 1 presents the socio-demographic profile of the 106 participants included in the study, divided equally between the intervention group (n = 53) and the control group (n = 53). The demographic variables assessed include gender, age group, and educational level.
Gender Distribution:	
The distribution of participants by gender was relatively balanced in both groups. In the intervention group, males constituted 28 (52.8%) while females accounted for 25 (47.2%). Similarly, in the control group, 29 (54.7%) were males and 24 (45.3%) were females. This near-equal gender representation suggests that both groups were comparable in terms of sex distribution, thereby reducing gender-related bias in assessing the effectiveness of the intervention.
Age Distribution	
Participants were categorized into four age groups: 0–5 years, 6–15 years, 16–30 years, and 31 years and above. In both groups, the largest proportion fell within the 0–5 years category (37.7% in the intervention group and 35.8% in the control group). This is particularly relevant, as children under five are the most vulnerable to diarrhoeal diseases. The 6–15 years age group represented 28.3% and 30.2% in the intervention and control groups respectively. Smaller proportions were observed among participants aged 16–30 years (18.9% intervention; 17% control) and 31 years and above (15.1% intervention; 17% control). The similarity in age distribution across both groups enhances comparability and strengthens the internal validity of the study.
Educational Level	
Regarding educational attainment, the majority of participants in both groups had secondary education (43.4% intervention; 41.5% control), followed by primary education (34% intervention; 32.1% control). A smaller proportion had higher education (13.2% intervention; 15.1% control), while the least proportion had no formal education (9.4% intervention; 11.3% control). The relatively moderate level of education among most participants may positively influence health awareness and responsiveness to public health interventions. Importantly, the similar distribution of educational levels between groups ensures that differences in outcomes are less likely to be influenced by disparities in educational background.
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Table 1: Demographic Characteristics of the Study Population


	Characteristic
	Intervention Group
(n=53)
	Control Group
(n=53)

	
Gender
Male	
	

                  28 (52.8%)
	

            29 (54.7%)
     

	Female
	                 25 (47.2%)
	24 (45.3%)

	
Age Group
	
	

	0-5 years
	20 (37.7%)
	19 (35.8%)

	6-15 years
	15 (28.3%)
	16 (30.2%)

	16-30 years
	10 (18.9%)
	9 (17%)

	31 years and above
	8 (15.1%)
	9 (17%)

	Education Level
	
	

	No formal education
	5 (9.4%)
	6 (11.3%)

	Primary education
	18 (34%)
	17 (32.1%)

	Secondary education
	23 (43.4%)
	22 (41.5%)

	Higher education
	7 (13.2%)
	8 (15.1%)




Prevalence of Diarrhoea Disease
Before the intervention, diarrhea prevalence was recorded for both groups. In the intervention group, 39% of participants (n=21) reported having experienced diarrhea in the past month, while 41.5% of participants in the control group (n=22) reported the same.
Table 2: Prevalence of Diarrhea Disease


	Group
	Prevalence of Diarrhea
(%)
	Number of
Cases
	Total
Population

	Intervention
	39%
	21
	53

	Control
	41.5%
	22
	53




Impact of Public Health Intervention
Post-intervention data revealed a significant reduction in the incidence of diarrhea in the intervention group. The prevalence dropped to 10% (n=5) within this group, while the control group continued to show a prevalence of 39.6% (n=21). This indicates a substantial decrease in diarrhea incidents following the public health intervention.
Table 3 Impact of Public Health Intervention
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	Group
	Post-Intervention     prevalence (%)
	Number of Cases
	Total Population

	Intervention
	10%
	5
	53

	Control
	39.6%
	21
	53



Statistical Analysis of Effectiveness

A statistical analysis using the Chi-square test was performed to assess the difference in diarrhea prevalence between the intervention and control groups before and after the intervention. The results indicate a significant reduction in diarrhea incidence in the intervention group compared to the control group (p < 0.05).

Table 4   Statistical Analysis of Effectiveness

	Group
	Prevalence (%)
	Post-Intervention
Prevalence (%)
	p-value

	Intervention
	39%
	10%
	<0.001

	Control
	41.5%
	39.6%
	0.612


The p-value of 0.001 indicates a statistically significant decrease in the incidence of diarrhea in the intervention group, demonstrating the effectiveness of the public health intervention.
The intervention led to a clear reduction in the incidence of diarrhea disease in the study population, with a decrease in prevalence from 39% to 10% in the intervention group. This finding aligns with other studies that have demonstrated the positive impact of public health interventions on diarrhea prevention (WHO, 2020). Factors such as improvements in water, sanitation, and hygiene (WASH) practices, the introduction of oral rehydration therapy (ORT), and better public health awareness likely contributed to the reduction in diarrhea rates.

DISCUSSION
The findings of this study clearly demonstrate that structured public health interventions significantly reduced the incidence of diarrhoeal disease among the intervention group in Gwagwalada, Abuja. The prevalence declined markedly from 39% pre-intervention to 10% post-intervention (p < 0.001) see table 2 and 3, while the control group showed no statistically significant change see table 4. This substantial reduction underscores the effectiveness of integrated public health strategies in low-resource settings.
Globally, diarrhoeal disease remains a leading cause of morbidity and mortality among children under five years of age. According to the World Health Organization (2023), diarrhoea accounts for approximately 480,000 under-five deaths annually, with the greatest burden occurring in sub-Saharan Africa and South Asia. Similarly, the United Nations Children's Fund (2023) emphasizes that preventable risk factors including unsafe water, poor sanitation, and inadequate hygiene continue to drive transmission in many developing countries, including Nigeria. The significant reduction observed in this study aligns with global evidence that community-based WASH (Water, Sanitation and Hygiene) interventions substantially reduce diarrhoeal incidence.
The hygiene education component of the intervention likely played a central role in reducing transmission. Hand washing with soap has consistently been shown to reduce diarrhoeal episodes by up to 30–40% (Wolf et al., 2022). Improvements in household sanitation and safe water handling interrupt faecal-oral transmission pathways, which are the principal routes of infection. Recent pooled analyses indicate that safely managed water and sanitation services are strongly associated with lower childhood diarrhoea prevalence (Prüss-Ustün et al., 2019; Wolf et al., 2023). The observed decline in this study therefore reflects the well-established relationship between behavioural change communication and infectious disease prevention.
The provision of oral rehydration salts (ORS) and education on appropriate home management also likely contributed to improved outcomes. ORS remains one of the most cost-effective and life-saving medical interventions for diarrhoeal management. The World Health Organization continues to recommend low-osmolarity ORS and zinc supplementation as first-line treatment for acute diarrhoea. Zinc supplementation has been shown to reduce the duration and severity of diarrhoeal episodes and decrease recurrence within two to three months (Bhutta et al., 2013; WHO, 2023). Although this study focused primarily on incidence rather than mortality or duration, improved case management likely reduced both transmission and severity.
The control group’s relatively unchanged prevalence (41.5% to 39.6%; p = 0.612) further highlights the importance of deliberate intervention strategies. In the absence of structured health education and resource provision, diarrhoeal disease persists due to entrenched environmental and behavioural risk factors. Nigeria continues to face sanitation challenges, with millions lacking access to safely managed water and sanitation services (UNICEF, 2023). Without targeted interventions, disease transmission cycles remain uninterrupted.
Furthermore, the results align with findings from sub-Saharan Africa demonstrating that integrated WASH and health education programs yield stronger impacts than isolated interventions (Pickering et al., 2019; Wolf et al., 2022). Multi-component approaches combining hygiene promotion, safe water treatment, sanitation improvement, and ORS availability are increasingly recognized as essential for sustainable diarrhoea control.
Despite the positive findings, certain limitations should be acknowledged. The study utilized purposive sampling and a relatively small sample size (n = 106), which may limit generalizability. Additionally, the cross-sectional design restricts long-term causal inference. Future longitudinal studies would help determine sustainability of behavioural changes and long-term incidence reduction.
Overall, this study provides strong local evidence that structured public health interventions are effective in significantly reducing diarrhoeal disease incidence in Abuja, Nigeria. The findings reinforce global recommendations advocating for integrated, community-based preventive strategies.

CONCLUSION
This study confirms that targeted public health interventions significantly reduce the incidence of diarrhoeal disease among vulnerable populations. The marked decline in diarrhoea prevalence within the intervention group demonstrates the effectiveness of combining hygiene education, safe water practices, and ORS distribution. Diarrhoeal disease remains largely preventable. Strengthening WASH infrastructure, promoting behavioural change, and ensuring access to appropriate case management can substantially reduce disease burden, particularly among under-five children. Scaling up such interventions across similar communities in Nigeria could contribute meaningfully to achieving Sustainable Development Goal (SDG) 3 (Good Health and Well-Being) and SDG 6 (Clean Water and Sanitation).

RECOMMENDATIONS
1. Scale-Up of WASH Programs: Government and public health agencies should expand integrated WASH interventions across rural and peri-urban communities in Nigeria.
2. Community-Based Health Education: Continuous hygiene promotion campaigns emphasizing hand washing with soap, safe water storage, and sanitation practices should be institutionalized at community level.
3. Improved Access to Safe Water: Investment in safely managed water infrastructure is critical to reducing faecal contamination and preventing recurrent outbreaks.
4. Strengthened ORS and Zinc Distribution: Health facilities and community health workers should ensure consistent availability of low-osmolarity ORS and zinc tablets.
5. Policy and Monitoring Frameworks: Government should implement monitoring systems to evaluate the long-term effectiveness and cost-efficiency of diarrhoea control interventions.
6. Further Research: Longitudinal and larger-scale studies are recommended to assess sustainability, behavioural retention, and economic impact of interventions.
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