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Abstract

Background: Water and foodborne disease outbreaks continually present  formidable
challenges to healthcare systems, leading to morbidity, monality, and substantial economic
losses. Investigating and reporting these outbreaks play a pivotal role in effectively controlling
and mitigating future occurrences. This study endeavors to scrutinize an outbreak of water
contamination in Mariyanaj, Hamadan, Iran, employing the World Health Organization's
(WHCOY's) comprehensive 10-step framework.

Methods: In this descriptive study, we meticulously adhered to the WHO outbreak investigation
and reporting guidelines, systematically progressing through each step to investigate and report
the outbreak. Symptom/exposure samples, involving two samples per symptomatic individual,
were collected and sent to the Center for Disease Control's laboratory for examination.
Additionally, we executed a case-control study (Step 7) to discem the root cause of the outbreak.
Results: The outbreak affected 919 individuals among 12 115 residents of Mariyanaj city, with
a male prevalence of 57.7%. The most impacted age group was 10-14 years. Predominant
symptoms included abdominal pain, nausea, and vomiting. Through meticulous field
investigations and the case-control study, the contaminated water source was identified. Human
samples exhibited Escherichia coli and norovirus as the most prevalent pathogens, with £ colf
also detected in water samples.

Conclusion: Despite advancements in outbreak investigation and reporting systems, the
utilization of a standardized step-by-step approach proves more effective in identifying and
managing outhreaks. The consistent monitoring of drinking water quality, particularly in times of

*Corresponding awthor:
Masoumeh Javaheri,
Ermail: max. jesel @ pmail.com

E water crises, emerges as a crucial factor in significantly preventing waterborne diseases.
h Keywords: Waterbome disease outbreak, World Health Organization framework, Escherichia
b colf, Morovirus pathogens, Mariyvanaj, Hamadan, Iran

Please cite this article as follows: Torkaman Asadi F, Rafati L, Moeini F, khazaei 5, Hajilouei T, Khodabakhshi M, et al. Following WHO
guidelines to respond to a water contamination outbreak in the edge of Hamadan, west of Iran. Avicenna | Clin Microbiol Infect. 2023;
10(4):137-144. doi:10.3417 2/ajcmi 3497

Introduction potential pathogens causing human infections. Notably,

In developed nations, over 10% of the population
experiences water and foodborme zoonotic diseases
annually (1). Understanding the quality and guantity
of water and its procurement is pivotal for optimizing
consumption. Ideally, drinking water should be free from
disease-causing microorganisms. To prevent disease
transmission, it is customary to monitor water health and
quality at every stage, from production to consumption.
Consequently, a comprehensive assessment of water’s
microbiological quality necessitates the examination of all

the majority of environmentally transmitted diseases
are linked to contaminated water and food, affecting an
estimated 1.1 billion people globally. Eighty-eight percent
of diarrheal diseases and 1.7 million annual deaths are
attributed to the consumption of unsafe water and poor
sanitation (2).

In developed countries, 30% of the population suffers
from water and foodborne illnesses, while in developing
nations, about 80% of all diseases and 33% of deaths stem
from consuming contaminated water and food (3). This

BB © 2023 The Author(s); Published by Hamadan University of Medical Sciences. This s an open-access article distributed under
the terms of the Creative Commons Attribution License lh‘llsz.n’crEall\ BCOMmOnS. org."llcenses.‘b\rm)or which permris unrestricted use,
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Figure 4. Histogram of Cases of Gastroenteritis Outbreak in Mariyanaj from August 23 o September 13 in 2022

Figure 5. Spat Map of Outbreak Cases in Marfyanaj

Developing a Hypothesis

Designing and Conducting an Epidemiological Study to
Test a Hypothesis

This step involved completing a line list, conducting

idemiological 1
T B bt

interviews, completing an
form for patients, plotting the epidemiological curve of
cases, designing a case-control study to investigate the
cause, and implementing a case-control research project
to investigate the causes and contributing factors.

Analyzing the Collected Data

Data were entered into SPSS-23 software, and the
preliminary analysis of information was done by age,
gender, and symptoms

Interpreting Findings and Drawing Conclusions

Presenting the Findings of the Outbreak Investigation

In conclusion, a comprehensive and systematic approach
was employed, encompassing multiple steps to investigate
and manage the outbreak effectively in Mariyanaj.

Results
To investigate this outbreak, the study included 919
individuals from Mariyanaj who developed symptoms
of gastroenteritis. The epidemiological curve, displayed
in Figure 1, exhibits a unimodal shape, indicating a
common source for the outbreak. Figure 2 presents the
epidemiological map, showcasing the distribution of cases
and household water sources in Mariyanaj. The gender
distribution among patients was 57.57% male and 43.43%
female. The highest number of cases occurred in the age
group of 10-14 years (19 individuals), followed by 16
individuals in the 5-9 years age group, and 10 individuals
in the 15-19 years age group. The youngest patient was
one-year old, and the oldest was 81 years old. Predominant
symptoms included vomiting, nausea, and abdominal
pain. Drinking water sources comprised 75.66% piped
water, 30.26% well water, 5.4% tanker water, and 4.3%
spring water.

Table 1 displays the results of the case-control study
involving 133 individuals in the case group and 100
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