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Abstract

Background: Sporadic occurrence of cholera is an epidemiological challenge to identify the source. In last week of November
2016, the World Health Organization (WHO) reported a 32-year-old Bangladeshi male overseas worker developed acute watery
diarrhoea en route to Oman and was diagnosed with cholera. As the focal institute of the International Health Regulation (IHR),
the Institute of Epidemiology, Disease Control and Research (IEDCR) initiated a retrospective investigation to identify possible
sources of Vibrio cholerae exposure at the patient's departure. Methods: The investigation was conducted from December 2-4,
2016. We communicated with the patient's relative and traced the last 6 days of his stay in Bangladesh and his journey from his
home village Bheramara subdistrict, Kushtia, to the Hazrat Shahjalal International Airport, Dhaka City, before boarding the
aircraft. We interviewed with family members and tracked the patient's food and water exposures during the incubation period.
Local subdistrict hospital admission data were reviewed to assess any concurrent outbreak in the locality. Water samples were
collected and tested from identified consumption sites. Environmental observations focused on the water distribution
infrastructure. Results: Patient was apparently healthy the day before his journey. Patient and his younger brother travelled
through public transport to the capital and stayed overnight in a hotel near the airport to catch his flight the next day. Both of them
drank supplied water in the residential hotel and restaurant near the airport. The subdistrict hospital surveillance data showed no
unusual increase in diarrhoea admissions in patient's community. Five water samples that were collected from village and
roadside vendors were tested negative for fecal contamination. However, water samples, collected from hotel and restaurants
near the airport, showed the presence of fecal Echerichia coli. Environmental assessments revealed leakages in the water supply
lines of the city corporation in Ashkona area. Conclusion: Although not confirmed, the most likely source of the sporadic cholera
Vibrio cholerae infection was the contaminated supply water in hotels or restaurants near the airport. We recommend that hotels
and restaurants regularly chlorinate their underground and overhead water tanks. The Dhaka city corporation office need to
ensure a safe water supply line without any leakage. We also recommended providing health education regarding safe drinking
water to the overseas workers.
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1. Introduction

Cholera was once a major public health problem. Still, it
poses a threat to human lives, especially in low- and mid-
dle-income countries where access to safe drinking water and
improved sanitation is limited. Usually, people suffer from
cholera after ingestion of food or water contaminated with
toxigenic strains of Vibrio cholerae, a Gram-negative bacte-
rium that colonizes small intestine and induces profuse watery
diarrhoea, which may lead to severe dehydration, shock, and
even death if left untreated [1]. Although Bangladesh has
strengthened cholera surveillance and control, the country
continues to report sporadic cases and seasonal outbreaks [2,
3]

The burden of cholera in Bangladesh is related to envi-
ronmental, infrastructural, and behavioural factors. Contam-
inated drinking water, poor waste disposal, and consumption
of unhygienic street food are among the leading factors in the
transmission of Vibrio cholerae in both rural and urban areas
[4]. Additionally, city corporations or municipalities have
intermittent water supply systems for households, increasing
the risk of contamination at distribution endpoints, as occa-
sionally the household creates negative suction pressure to get
the water [5]. The negative pressure can suck out surrounding
contaminated water in the distribution channel if there is any
breach.

International travel by labour migrants from endemic re-
gions introduces added complexity to cholera surveillance. In
such cases, retrospective investigations sometimes help find
out the origin of infection. These investigations also have
implications for compliance with the International Health
Regulations (IHR), which require timely notification and
response to potential public health emergencies of interna-
tional concern [6].

The poor overseas workers of Bangladesh occasionally
need to stay in the cheaper hotels and take food and water
from restaurants in Dhaka, the capital, before their final de-
parture. Most of these overseas workers travel from their
villages for the first time to Dhaka and lack knowledge re-
garding safe drinking water. Previous studies in urban Bang-
ladesh have demonstrated that despite widespread outbreaks,
localized faecal contamination in drinking water remains
common due to infrastructural deficiencies and suboptimal
monitoring of sewage and water distribution systems [7-9].

On November 18, 2016, a 32-year-old Bangladeshi male
failed to exit the plane at Muscat International Airport, Oman,
due to hypovolemic shock, was later referred to the hospital,
and diagnosed with cholera. The Institute of Epidemiol-
ogy, Disease Control and Research (IEDCR) was notified
of the event through the IHR National Focal Point in the
last week of November 2016. IEDCR immediately initi-
ated an investigation to determine the probable source of
infection.

39

2. Methods

2.1. Investigation Design

We conducted a retrospective field investigation to identify
potential sources of Vibrio cholerae exposure. The investiga-
tion was initiated by visiting the home village of the patient at
Bheramara subdistrict, Kustia District, under Khulna Division.
We explored his travel paths from his village, to Dhaka up to
his departure from Bangladesh.

2.2. Variables and Case Definitions

The incubation period of cholera is 12 hours to 5 days be-
fore the onset of symptoms [4]. During the incubation period,
we searched for sources of raw and cooked food and drinking
water. We defined a suspected case as any person who suf-
fered from three or more episodes of loose stool within 24
hours from November 11 — 18, 2016 in the village and other
travel locations of the patient. A sporadic case was defined as one
in which no clustering or additional cholera cases were detected
in the community or travel route during the relevant time win-
dow.

2.3. Data Collection

Detailed interviews were conducted with the patient's
family members to reconstruct his travel itinerary and die-
tary history between November 11 — 16, 2016. Hospital
admission data for acute watery diarrhoea cases from
Bheramara Upazila Health Complex from November 2015 —
November, 2016, were reviewed to identify any rise in di-
arrheal reporting.

2.4. Sample Collection and Laboratory
Investigation

Water samples were collected from tube wells in the
premises of houses of the patient and his relatives. Additional
water samples were collected from water pumps and distri-
bution points at Hazrat Shahjalal International Airport, Dhaka.
The samples were tested in the environmental microbiology
laboratory of the International Centre for Diarrhoeal Disease
Research (icddr,b) for Microbiological testing to detect faecal
contamination and the presence of Vibrio cholerae and other
coliform organisms.

2.5. Environmental Investigation

Environmental assessments included observations of water
storage and supply systems where the patient stayed. An
elaborate search of water pipelines to the Ashkona area was
performed, where water was distributed to local hotels by the
city corporations from the pump to the distribution points.
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2.6. Statistical Analysis

Using Microsoft Excel and SATA 12, we performed a de-
scriptive analysis of diarrhoea admission data from hospital
records by time, place, and person to identify possible out-
breaks in the patient's village or other investigation areas.

2.7. Ethical Considerations

The investigation was conducted as part of the public health
response under the authority of IEDCR and the Directorate
General of Health Services, Bangladesh. Formal institutional
review board approval was not required, as the activity was
deemed part of a routine outbreak investigation. No personal
identifiers were collected or disclosed. Verbal consent was
obtained from all interviewees.

3. Results

The index case was a 32-year-old married male Bangladeshi
overseas worker who developed passage of loose watery stool
on November 16, 2016, during his transit on his way to Oman.
Symptoms developed after he had boarded his flight.
Throughout the journey, he had multiple episodes of loose
motion and developed severe dehydration. After the flight
landed in Oman, he needed to transfer from the airport to the
hospital by ambulance. He was treated in the hospital and tested
positive for Vibrio cholerae. During the time of the investiga-
tion, the patient himself was not available for direct interview
as he was abroad. So, all the exposure information was obtained
from his wife, parents, siblings and close relatives.
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According to family members, the patient was relatively
healthy at the time of his travel, and had no known chronic
health conditions like diabetes, asthma, or hypertension, and
he was a non-smoker. His medical history included motion
sickness and irritable bowel syndrome. He had a previous
history of working in the United Arab Emirates (UAE) from
2010 — 2011 and Iraq from 2011 - 2013.

The investigation focused on the incubation period for
cholera, defined as the five days before symptom onset, from
11th to 16th November 2016. During this period, the patient
was in his home village of Ramchandrapur, located in the
Bheramara subdistrict of Kushtia district, from November 11
—14, 2016. He drank tube-well water and ate food prepared at
home and by the relatives. The tube-well water was consumed
directly without storage. His relatives reported that he had
general awareness of personal hygiene and did not have any
diarrheal diseases recently. Interviews with neighbours and
family members indicated that no other individuals in the
village had developed diarrhoea in November 2016.

Residents of the village usually sought medical care from
the Bheramara Upazila Health Complex, a government health
facility, situated approximately four kilometers from the vil-
lage. Hospital admission records from Bheramara Upazila
Health Complex were reviewed to assess the presence of a
possible outbreak. Data from November 2015 to November
2016 revealed no abnormal rise in diarrhea admissions among
individuals older than five years (Figure 1). Similarly, no
increase in diarrheal cases was recorded between November 1
— 30, 2016, suggesting that no cluster of cholera cases or
outbreak activity occurred in the area during that period
(Figure 2).
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Figure 1. Number of daily diarrhoea patients (> 5 years old) admitted in Upazila Health Complex, Bheramara.

On November 15, 2016, he travelled to Dhaka to catch his
outbound flight. During his journey, the patient stopped at
several locations to take food. On the way to Dhaka, he con-
sumed food and water from a roadside tea stall. He stayed in a
residential hotel in the Ashkona area of Dhaka City, which
was located within two kilometers of Hazrat Shahjalal Inter-
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national Airport. There he took food and drank water from
two restaurants along with the residential hotel. We inter-
viewed nine boarders from the hotel registrar, who stayed at
the same residential hotel from November 15 — 16, 2016. We
found none of them had any symptoms of diarrhoea during or
within five days of their stay.
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Nine water samples were collected for microbiological
testing from sources the patient reportedly consumed during
the incubation period. These included two tube-well samples
from the patient's village, two samples from the Dhaka airport
water system (one from the pump and another from the dis-
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tribution point), one sample of filtered water from a tea stall in
Dhaka, one sample from a water pump (Ashkona Area), and
three samples from distribution taps in hotels and restaurants
where the index case stayed his last night before board to
flight.
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Figure 2. Number of daily diarrhoea patients (> 5 years old) admitted in Bheramara Upazila health complex from November 1 -30, 2016.

Laboratory examination showed that water samples col-
lected from the village, airport, and tea stall, were free of
faecal contamination. Similarly, the pump water sample from
Ashkona tested negative for faecal contamination. However,
all three samples collected from the distribution points within
the hotels and restaurants in Ashkona showed the presence of
Escherichia coli. And none of the water samples tested posi-
tive for Vibrio cholerae (Table 1).

These restaurants and residential hotels received their water
from the Dhaka Water Supply and Sewerage Authority
(WASA). Dhaka WASA used to collect groundwater and
river water by pumps. This water was followed several steps
of cleaning and chlorination and stored in overhead tanks. The

water was distributed to houses, hotels, restaurants and all
types of facilities through an enclosed pipeline system. Dhaka
WASA supplied water intermittently, occasionally at night for
a few hours in a day. An environmental assessment at the
Ashkona area revealed that water distribution pipelines were
located near open drains and appeared vulnerable to leakage
and potential cross-contamination. The water was supplied
intermittently and most of the time required mechanical suc-
tion to draw water from the distribution pipes into the reser-
voirs of buildings. It created a negative suction in pipelines
through which contaminants from the surroundings of the
pipelines had a high chance of intrusion.

Table 1. Findings of water samples collected from the sites where the patient drank water 12 hours to 5 days before the onset of illness.

Number of water

Serial  Site of collection Sources of samples samples Findings

1 Patients' village Tube well 02 Free of contamination

2 Hazrat Shahjalal International Airport, Dhaka Pump water 01 Free of contamination

3 Hajrat Shahjalal International Airport, Dhaka Distribution point 01 Free of contamination

4 Tea stall at the bus stand of Dhaka city Filter water 01 Free of contamination

5 Ashkona area of Dhaka City Pump water 01 Free of contamination

6 Ashkona area of Dhaka City Hotels and restaurants 03 Fecal contamination found
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These findings and water sample reports suggested no ev-
idence of a cholera outbreak or contamination in the patient’s
home village or the areas he visited during travel. Although
Vibrio cholerae was not detected in any sample, the presence

Patient’s village
At Bheramara
Subdistrict

Traveled to Dhaka
from village by bus

Stayed overnight
in a hotel nearby
the airport, Dhaka

of fecal contamination in the hotel and restaurant water sup-
plies in Ashkona indicated a potential risk for enteric disease
transmission through the local distribution system (Figure 3).
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Figure 3. Schematic presentation of possible exposure for the infection of the patient.

4. Discussions

This retrospective investigation sought to determine the
likely source of cholera infection in a middle-aged Bangla-
deshi overseas worker who developed acute watery diarrhea
while traveling to Oman in November 2016. The patient's
illness was confirmed by the presence of Vibrio cholerae in
his stool during his admission to a hospital in Oman. Epide-
miological data collected from his village of residence and
transit route to the airport, in combination with microbiolog-
ical testing of water sources, allowed us to evaluate potential
exposures during the incubation period. While no outbreak
was identified, and Vibrio cholerae was not isolated from any
water samples, Escherichia coli was found in the city corpo-
ration supply water in the restaurants and residential hotels of
Ashkona area of Dhaka City.

The investigation team did not find any concurrent cholera
case in the patient's home village, Ramchandrapur, or the
wider Bheramara subdistrict. Analysis of hospital admission
data for diarrhoea during November 2016 demonstrated stable
trends consistent with seasonal background levels. Interviews
with family and community members further supported the
absence of diarrheal clusters. These findings suggest that the
case was not part of a community outbreak and likely repre-
sents a sporadic infection. Previous studies in rural Bangla-
desh have shown that community-level transmission of chol-
era is usually accompanied by a rise in local healthcare visits
for diarrhoea, often concentrated in a short window of time
[10, 11]. In this case, the absence of such a pattern strength-
ens the conclusion that the patient's village was not the source
of exposure.
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The patient consumed food and water from multiple
sources while traveling from Kushtia to Dhaka and staying in
the Ashkona area of Dhaka city. The water samples, collected
from his home village, the airport, and a local tea stall, were
free from faecal contamination. The water samples, colleted
from hotel and restaurants in Ashkona area, tested positive for
faecal indicator bacteria like Escherichia coli. This was con-
sistent with earlier findings in Dhaka, where faecal contami-
nation was frequently identified in distributed drinking water,
even when the source water from WASA's central supply
remained clear of coliform [12, 13].

The contamination of water at the distribution points in
Ashkona were attributed to infrastructure-related issues of
water supply lines. In intermittent water supply systems of
Dhaka WASA, and the use of mechanical pumps were
commonly generated negative pressure at the consumer end to
draw sufficient water through the distribution lines. This setup
had increased the risk of introducing contaminants from sur-
rounding soil or wastewater systems, where leakages or ille-
gal connections were common [14]. A study by Naser et al.
(2017) found that in urban slums of Dhaka, nearly 59% of
household storage containers and tap outlets tested positive
for faecal coliforms, despite relatively clean source water by
Dhaka WASA [5]. Similarly, environmental mapping in
Mirpur and Hazaribagh demonstrated that pipelines near open
drains or latrines were significantly more likely to yield con-
taminated samples [8].

Although Vibrio cholerae was not isolated from the tested
samples, its absence does not rule out the possibility of prior
exposure. The retrospective nature of this investigation meant
that environmental sampling occurred more than two weeks
following possible exposure of the patient. Given the known
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fragility of Vibrio cholerae in environmental samples and its
episodic shedding in contaminated water, delayed sample
collection likely reduced the probability of detecting the or-
ganism [15]. In similar investigations conducted during the
cholera epidemic in Sierra Leone in 2012, the investigators
could not isolate Vibrio cholerae from suspected water
sources, despite strong epidemiological links to the specific
sites of exposure [9].

The case raised broader concerns about travel-related
transmission risks among outbound international workers.
Labor migrants frequently move through multiple urban set-
tings and transit hubs before departure, and often rely on af-
fordable food and lodging options near airports. If unregulated
or inadequately monitored, these environments can pose sig-
nificant health risks. Previous reports from Bangladesh and
other endemic settings have documented cases of diarrhoea
strongly linked to street-vended food and low-cost hotel meals
consumed by travellers [16, 17]. These findings underscore the
need for strengthened regulation and oversight of food and
water safety standards in high-traffic areas.

This investigation had several limitations. First, the ab-
sence of direct interviews with the patient may have intro-
duced recall bias or incomplete reporting of exposures. Sec-
ond, due to the retrospective, we could not collect food and
water samples, which might have also served as vehicles of
Vibrio cholerae transmission. The water samples were only
tested for microbiology; however, we could not measure the
amount of free residual chlorine in the supply water. We could
not collect samples from from the employees or work surfaces
in food preparation areas. Third, environmental testing was
limited to a single time point and may not reflect the con-
tamination status during the actual exposure window. Finally,
while the sample size of nine water sources provides rea-
sonable coverage of the patient's exposure route, it may not
capture all relevant sources of infection.

Despite these limitations, the findings offered important
insights for public health planning. The faecal contamination
in water samples from the Ashkona distribution system sug-
gested systematic weaknesses in the urban water distribution
system, particularly in commercial zones near major transport
hubs. Improving the integrity of water distribution lines, en-
forcing routine inspection for leakage, and preventing illegal
connections were critical steps to mitigate contamination risks.
In addition, overseas workers and travelers should be edu-
cated on personal hygiene, safe food practices, and the use of
bottled or treated water during transit.

5. Conclusion

In conclusion, while the cholera case in this overseas
worker was classified as sporadic, the presence of faecal
contamination in multiple water samples from distribution
points in Dhaka city, especially in the hotels of the airport area,
highlighted the risk of infection of overseas workers during
travelling abroad. Strengthening routine monitoring of water
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quality in the restaurants and residential hotels surrounding
the airport areas of Daka city and incorporating targeted hy-
giene education for outbound travellers may reduce the risk of
similar events in the future.
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