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Abstract 

Diarrheal diseases remain a major public health burden in low- and middle-income countries, contributing 

significantly to childhood morbidity and mortality. In March 2025, a diarrheal outbreak was reported in a rural block 

of Madhya Pradesh, India. A total of 156 cases and 2 deaths were recorded within a 10-day period. Epidemiological 

investigation implicated contaminated hand pump water as the source, with Vibrio cholerae O1 El Tor isolated from 

stool samples. Attack rates were highest among children under five years of age (22%). Immediate interventions 

included chlorination of water sources, distribution of oral rehydration solution (ORS) and zinc tablets, and 

community health education. This case study underscores the importance of robust surveillance systems, rapid 

outbreak response, and long-term infrastructural improvements in water and sanitation to prevent recurrence of 

waterborne disease outbreaks. 

Introduction 

Diarrheal diseases are among the leading causes of preventable morbidity and mortality worldwide, particularly in 

resource-limited settings. According to the World Health Organization, diarrheal illnesses account for nearly half a 

million deaths annually among children under five years of age, with cholera remaining a persistent threat in endemic 

regions. Outbreaks are often associated with unsafe drinking water, poor sanitation, and inadequate hygiene 

practices.India continues to experience sporadic cholera outbreaks, especially in rural and peri-urban areas where 

access to safe water remains limited. The Integrated Disease Surveillance Programme (IDSP) plays a critical role in 

detecting and responding to such outbreaks. In March 2025, a sudden surge in diarrheal cases was reported from a 

rural block in Madhya Pradesh, prompting an immediate epidemiological investigation. This case study aims to 

document the outbreak, identify its source, and highlight the public health measures undertaken to control it. 
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Methodology 

Study Design 

This was a descriptive epidemiological investigation conducted under the Integrated Disease Surveillance Programme 

(IDSP) framework. The study combined field epidemiology, laboratory analysis, and environmental assessment to 

identify the source and risk factors associated with the outbreak. 

Case Definition 

A suspected case was defined as any individual presenting with three or more loose stools within a 24-hour period, 

with or without vomiting, between March 10–20, 2025, residing in the affected block. A confirmed case was defined 

as a suspected case with laboratory confirmation of Vibrio cholerae O1 El Tor from stool culture. 

Case Finding and Line Listing 

Active case search was conducted through household visits, health facility records, and community reporting. A line 

list was prepared including demographic details (age, sex, residence), date of symptom onset, clinical features, 

treatment received, and outcome. 

Data Collection 

 Household Surveys: Structured questionnaires were administered to assess water sources, sanitation 

practices, food consumption, and hygiene behaviors. 

 Environmental Sampling: Water samples were collected from hand pumps, wells, and household storage 

containers. 

 Community Observations: Sanitation facilities, waste disposal practices, and water storage methods were 

documented. 

Epidemiological Analysis 

 Attack Rates: Calculated by age group and sex to identify vulnerable populations. 

 Epidemic Curve: Constructed to visualize temporal distribution of cases and identify the peak of the 

outbreak. 

 Relative Risk Estimation: Individuals consuming water from suspected contaminated sources were 

compared with those using alternative sources. 

Laboratory Testing 

 Stool Samples: Collected from 20 patients and transported under cold chain to the district laboratory. 

Cultures were performed for Vibrio cholerae, Escherichia coli, and Rotavirus. 

 Water Samples: Tested for fecal coliforms and residual chlorine levels using standard methods 

recommended by the Central Public Health and Environmental Engineering Organisation (CPHEEO). 
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Public Health Response Documentation 

Interventions such as chlorination, ORS distribution, and health education were recorded systematically. The 

timeliness and coverage of these measures were assessed. 

Ethical Considerations 

The investigation was conducted in accordance with IDSP guidelines. Verbal consent was obtained from households 

for interviews and sample collection. Confidentiality of patient data was maintained, and findings were shared with 

local health authorities for immediate action. 

Epidemiological Findings 

Between March 10–20, 2025, a total of 156 diarrheal cases were reported from the affected block, with 2 deaths 

(case fatality rate: 1.3%). The outbreak exhibited a sharp rise in cases beginning March 12, peaking on March 14, and 

gradually declining thereafter. 

 Age Distribution: Children under five years were disproportionately affected, with an attack rate of 22%, 

compared to 15.5% in the 5–14 years age group and 11.9% among individuals aged ≥15 years. 

 Sex Distribution: Males accounted for 52% of cases, while females represented 48%, indicating no 

significant gender difference in susceptibility. 

 Geographic Spread: The majority of cases clustered around households dependent on a single community 

hand pump, suggesting a point-source outbreak. 

Table 1. Attack Rates by Age Group 

Age Group Cases (n) Population Attack Rate (%) 

<5 years 34 155 22.0 

5–14 yrs 48 310 15.5 

≥15 yrs 74 620 11.9 

Temporal Distribution 

The epidemic curve demonstrated a point-source pattern, with a rapid increase in cases over three days, peaking on 

March 14 (42 cases reported), followed by a gradual decline. This temporal distribution strongly suggested exposure 

to a common contaminated water source. 

(Insert Figure 1: Epidemic curve showing daily case counts from March 10–20, 2025.) 

Laboratory Findings 

 Stool Samples: Out of 20 stool samples tested, Vibrio cholerae O1 El Tor was isolated in 8 samples (40%). 

No Rotavirus was detected. 
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 Water Samples: Of 6 water samples collected, 4 tested positive for fecal coliforms, confirming 

contamination. Residual chlorine levels were below recommended standards (<0.2 mg/L). 

Environmental Assessment 

Field observations revealed: 

 The implicated hand pump was located near an open drainage channel, increasing risk of seepage. 

 Households reported storing water in uncovered containers, further contributing to contamination. 

 Sanitation facilities were inadequate, with widespread open defecation noted in the community. 

Public Health Response Outcomes 

 Immediate Measures: Chlorination of water sources, distribution of ORS and zinc tablets, and health 

education sessions were implemented within 48 hours of outbreak detection. 

 Impact: Following interventions, daily case counts declined steadily, with no new cases reported after March 

20. 

 Community Engagement: Local health workers conducted door-to-door awareness campaigns, emphasizing 

hand hygiene and safe water storage practices. 

Discussion 

The diarrheal outbreak investigated in this rural block of Madhya Pradesh was epidemiologically consistent with a 

point-source cholera outbreak, characterized by a rapid rise in cases, a peak within a few days, and subsequent 

decline following interventions. The isolation of Vibrio cholerae O1 El Tor from stool samples confirmed the 

etiological agent. 

Comparison with Previous Outbreaks 

Similar outbreaks have been documented across India, particularly in rural and peri-urban settings where water and 

sanitation infrastructure remain inadequate. Sur et al. (2007) reported a severe cholera outbreak in West Bengal, 

highlighting the role of contaminated water sources and poor sanitation in rapid disease transmission [3]. Globally, 

Ali et al. (2015) estimated that cholera continues to cause millions of cases annually in endemic countries, 

underscoring its persistent public health burden [1]. 

Vulnerable Populations 

Children under five years were disproportionately affected, with the highest attack rate (22%). This finding aligns 

with WHO data indicating that young children are particularly vulnerable to diarrheal diseases due to immature 

immunity and higher exposure risks [2]. The clustering of cases around households dependent on a single 

contaminated hand pump further emphasizes the role of environmental determinants in disease spread. 
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Effectiveness of Public Health Response 

The rapid implementation of control measures—chlorination of water sources, ORS and zinc distribution, and health 

education—was critical in curbing the outbreak. The decline in daily case counts after March 14 demonstrates the 

effectiveness of these interventions. Similar strategies have proven successful in other cholera outbreaks, where timely 

response significantly reduced morbidity and mortality [4]. 

Long-Term Implications 

While immediate interventions controlled the outbreak, the persistence of unsafe water sources and inadequate 

sanitation poses a risk for recurrence. Sustainable solutions require: 

 Infrastructure investment in safe water supply and sanitation facilities. 

 Regular water quality monitoring to detect contamination early. 

 Community engagement to promote hygiene practices and safe water storage. 

Limitations 

This investigation was limited by the small number of stool samples tested, which may underestimate the true 

prevalence of Vibrio cholerae. Additionally, reliance on household surveys may introduce recall bias regarding water 

consumption and hygiene practices. 

 

Conclusion 

This case study underscores the importance of surveillance, rapid outbreak investigation, and community-level 

interventions in managing diarrheal disease outbreaks. Sustainable improvements in water and sanitation 

infrastructure are essential to prevent recurrence. 
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