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Research Paper
Investigating the Cause and Management of Diarrhea 
in Rajshahi City, Bangladesh: A Retrospective Study 

Background: Diarrhea is a significant public health issue, particularly in developing countries, 
such as Bangladesh, where poor sanitation and contaminated water sources contribute to its 
prevalence. This study aimed to identify the causes, management, and treatment outcomes of 
diarrhea in Rajshahi City, Bangladesh, to inform more effective public health strategies. 

Methods: This retrospective study was conducted in Rajshahi City. Data on 643 patients with 
diarrhea were collected from hospital records and home visits. A self-designed, semi-structured 
questionnaire was used to collect demographic, water, hygiene, and treatment data, which were 
then analyzed using Microsoft Excel 2013 for statistical analysis. 

Results: Among 643 participants, 69.36% were male and 30.64% female, with most of them 
being 20-40 years old, and about 56% of patients had diarrhea for the first time. Tube well water 
was used by 78.07% of patients for drinking, 41.06% for cooking, 12.60% for showering, and 
11.04% for washing households and toileting purposes. The next most common water source 
is tap/supply water, and 20.53% of the population uses it for drinking, 53.65% for cooking, 
55.68% for showering, and 55.99% for washing and toileting. About 80% of patients claim their 
drinking water is safe, 40.43% for cooking, 11.98% for showering, and 11.04% for toileting. 
After toileting, 50.70% used soap, while the rest used ash, hand wash, clean water, or water. A 
total of 12.13% of patients filtered water chemically and 18.97% physically. 

Conclusion: This study established a relationship between unsafe water, poor sanitation, and the 
prevalence of diarrhea in Rajshahi City. Its impact can be reduced by improving water, sanitation, 
and hygiene. The findings can help public health promote safe water, sanitation, and hygiene 
education to minimize diarrhea in the region.
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Introduction

iarrheal diseases continue to account for 
substantial morbidity and mortality glob-
ally, particularly in countries where clean 
water access and proper sanitation remain 
limited. In Bangladesh, despite expanded 

coverage of basic health services, diarrhea persists as a 
common clinical complaint and a frequent cause of hos-
pital visits, especially in rural settings. Despite global ef-
forts to improve water and sanitation infrastructure, wa-
terborne diseases, such as diarrhea, remain a significant 
public health concern worldwide. According to the World 
Health Organization (WHO), over 4.4 billion people lack 
access to safely managed drinking water, and over 2 bil-
lion people still lack access to basic sanitation services 
[1, 2]. Globally, diarrheal diseases are the second leading 
cause of death among children under five, causing ap-
proximately 525 000 deaths annually [3]. The burden of 
diarrheal diseases is most pronounced in areas with poor 
sanitation and inadequate access to safe water. A report 
by the WHO and the United Nations International Chil-
dren’s Emergency Fund (UNICEF, 2020) estimated that 
nearly 80% of all diarrheal diseases in developing coun-
tries result from the consumption of contaminated water 
and insufficient sanitation and hygiene practices [4, 5]. 
This issue is particularly prevalent in rural areas of South 
Asia, including Bangladesh, where access to safe drinking 
water and sanitation remains a significant challenge [1]. 

In Bangladesh, despite improvements in water and 
sanitation infrastructure, the prevalence of waterborne 
diseases, particularly diarrhea, remains high. This situa-
tion is exacerbated by the heavy reliance on unprotected 
water sources, such as tube wells, ponds, and rivers, 
which are prone to contamination, especially during the 
rainy season. Research indicates that nearly 30% of ru-
ral households in Bangladesh still rely on unsafe water 
sources, contributing significantly to the ongoing health 
crisis [6]. Furthermore, a lack of hygiene education and 
poor sanitation practices exacerbate the spread of wa-
terborne diseases in rural areas. Bangladesh has made 
considerable strides in improving access to drinking wa-
ter, with approximately 98% of the population now ac-
cessing to improved water sources. However, sanitation 
coverage remains low, with only about 61% of the popu-
lation having access to improved sanitation [7]. In rural 
regions, such as Rajshahi City, Bangladesh, the situation 
remains particularly dire. Many households in Rajshahi 
City continue to rely on unprotected water sources, and 
the lack of proper sanitation infrastructure contributes to 
the contamination of drinking water and poor hygiene 
[8]. Mou et al. (2023) found that rural households in Ra-

jshahi City are vulnerable to outbreaks of diarrheal dis-
eases due to poor water quality and inadequate sanitation 
[9]. 

Recent studies have also indicated that water quality re-
mains a significant issue despite increased access to water 
sources. According to Mou et al. (2023), approximately 
40% of rural water sources in Bangladesh are contami-
nated with fecal matter, which significantly increases the 
risk of waterborne diseases, such as diarrhea. Moreover, in-
adequate waste disposal and sanitation facilities contribute 
to the contamination of water sources in densely populated 
rural areas [9]. The reliance on untreated water sources, 
combined with insufficient sanitation systems, continues to 
facilitate the spread of pathogens that cause diarrheal dis-
eases, thus maintaining high morbidity and mortality rates 
in rural areas. One key factor in the persistence of diarrheal 
diseases is the lack of proper hygiene. The WHO reports that 
nearly 50% of people in rural Bangladesh do not wash their 
hands with soap after defecating, a key factor in the spread 
of waterborne diseases [5]. Studies have shown that hand-
washing with soap can reduce the incidence of diarrheal 
diseases by up to 40% [10]. This highlights the importance 
of hygiene education as part of any intervention to reduce 
waterborne diseases in the region. Diarrheal diseases in 
Bangladesh are caused by a variety of pathogens, including 
bacteria, such as Vibrio cholerae and Escherichia coli, and 
viruses, such as rotavirus. These pathogens are transmitted 
through contaminated water, food, and surfaces, further ex-
acerbating the public health crisis. Despite the availability 
of vaccines for some of these pathogens (e.g. rotavirus), the 
high burden of diarrhea persists due to the widespread con-
tamination of water sources [11]. Oral rehydration therapy 
(ORS) remains the cornerstone of treatment for diarrheal 
diseases, and its use has reduced dehydration-related deaths 
in Bangladesh. However, antibiotic resistance, particularly 
among pathogens, such as Shigella and Vibrio cholerae, is a 
growing concern [12, 13]. The misuse of antibiotics in rural 
areas, where access to healthcare is limited, has contributed 
to the rise in antimicrobial resistance, making the treatment 
of diarrheal diseases more complex and less effective [14]. 

This study aimed to investigate the causes, management 
strategies, and treatment outcomes of diarrhea in Rajshahi 
City. By focusing on water sources, sanitation practices, and 
hygiene education, this study provides actionable insights 
into the risk factors associated with diarrheal diseases. The 
findings will contribute to public health strategies to reduce 
the prevalence of waterborne diseases, improve sanitation 
infrastructure, and promote better hygiene practices in rural 
Bangladesh. Improving water quality, sanitation, and hy-
giene is crucial for controlling the spread of diarrheal dis-
eases, and this research aligns with global efforts to achieve 
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sustainable development goal 6, which aims to ensure uni-
versal access to clean water and sanitation by 2030 [15, 16].

Methods 

Sampling

Data were collected from patients who presented to the 
hospital with diarrhea. The data collectors waited at the 
hospital and convinced patients receiving anti-diarrheal 
therapy to collect information from their prescriptions, 
which they then provided to the interviewers, to partici-
pate in the interview session. The data collectors also in-
terviewed the patients about their lifestyles. Sometimes 
data collectors visited the patients’ homes and collected 
the survey.

Data collection 

Before the fieldwork began, field interviewers received 
proper training in data gathering. To ensure data reliabili-
ty, several monitors were used to oversee data collection. 
Furthermore, the individual researcher visited the field 
regularly to ensure that data collection was performed as 
specified. The questionnaire was written in English and 
translated into Bengali by data collectors for individu-
als whose first language is Bengali. The data collectors 
translated the Bengali responses supplied by respondents 
into English in the same way. During this investigation, 
each patient provided written permission. Due to insuf-
ficient information, a few questions were excluded from 
the data analysis. Using Microsoft Excel software, ver-
sion 2013, descriptive statistics were applied to the col-
lected data and represented as a Table and a Figure.

Setting and design 

A total of 643 patients were interviewed directly in an 
experimental investigation using a self-designed semi-
structured questionnaire. The data were collected in 
Rajshahi City, primarily from hospitals, with some data 
also collected through direct patient visits. The Rajshahi 
district was chosen to collect data for ten months, from 
April 2019 to February 2020. Rajshahi City is in the 
northwestern part of Bangladesh (Figure 1a). It serves 
as the divisional headquarters and administrative district 
of Rajshahi Division, which has a population of 2 595 
197 people. It has a total area of 2,407.01 km² (929.35 
sq mi) and is situated on the northern bank of the Padma 
River [17].

Results

Basic patient characteristics 

A total of 643 patients diagnosed with diarrhea were 
interviewed over nine months in Rajshahi City, Bangla-
desh, to gather demographic and epidemiological data. 
The study revealed a distinct gender imbalance, with 
446 males (69.36%) and 197 females (30.64%) affected. 
This gender disparity may reflect differences in exposure 
risks, occupational patterns, or healthcare-seeking be-
havior, suggesting that males in this region may either be 
more vulnerable to diarrheal pathogens due to outdoor 
activities and water exposure or more likely to present at 
healthcare facilities.

Age distribution data indicated that the majority of pa-
tients were in the 21–40-year age group, with the 21–30 
and 31–40 brackets comprising 24.88% and 28.46% of 
the total sample, respectively. This prevalence among 
young and middle-aged adults is noteworthy, as it con-
trasts with global trends where children under five are 
typically the most affected group. This suggests that in 
Rajshahi City, environmental or behavioral exposures 
related to work, diet, and hygiene among adults may 
play a more dominant role.

When assessing disease recurrence, 56.30% of patients 
reported experiencing diarrhea for the first time. Howev-
er, 21.62% had contracted it a second time, 8.40% a third 
time, and 13.68% more than three times. These figures 
underscore the recurring nature of diarrheal illnesses in 
the region, indicating ongoing exposure to contaminat-
ed water, inadequate sanitation, or a lack of behavioral 
change following earlier episodes. This pattern suggests 
that many individuals remain at risk even after recovery, 
highlighting a gap in long-term prevention strategies.

Additionally, data on intra-household transmission 
showed that in 80% of cases, only the individual patient 
was affected. However, in 13% of households, one ad-
ditional family member also contracted diarrhea, and in 
7% of cases, two or more family members were affected. 
These findings suggest a moderate level of household 
transmission or shared exposure to contaminated water 
and food sources, which may be exacerbated by com-
munal practices such as shared meals or water storage 
containers.
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Collectively, the demographic profile indicates that 
diarrhea in Rajshahi City predominantly affects eco-
nomically active adults and men, with recurring pat-
terns suggesting persistent environmental risks and a 
limited effectiveness of current health education and 
interventions. These results underscore the importance 
of targeted public health strategies that focus not only on 
infrastructure improvements but also on sustained com-
munity-level awareness and behavioral change. Further 
demographic breakdowns, including occupation, educa-
tional background, and residence (urban vs rural), would 
be valuable in future studies to refine intervention strate-
gies.

Patient’s hygiene

This study assessed patients’ hygiene behaviors, with 
a particular focus on the sources of water used for dai-
ly activities, including drinking, cooking, bathing, and 
sanitation. The findings highlight significant dependence 
on specific water sources, reflecting both infrastructural 
limitations and potential exposure risks to waterborne 
pathogens.

For drinking purposes, tube well water was the most 
commonly used source, reported by 78.07% of patients. 
This heavy reliance on tube wells indicates their cen-
tral role in household water supply in Rajshahi City. 
However, despite being considered an improved water 
source, tube wells can become contaminated if not prop-
erly sealed or if located near latrines and open drainage 
systems. Only a small fraction of participants (2.64%) 
used filtered water, and 20.53% used supply/tap water 
for drinking, raising concerns about the perception of 
safety and the accessibility of treated water.

In terms of cooking, both supply water (53.65%) and 
tube healthy water (41.06%) were widely used. This dual 
reliance suggests that while households may favor sup-
plying water for convenience or availability, tube wells 
remain a common alternative. Notably, a small propor-
tion (4.98%) also used river water, and an even smaller 
group used pond water (0.31%), both of which pose sig-
nificant health risks if untreated.

When it comes to personal hygiene activities, such as 
showering and washing household tools or toilets, wa-
ter is supplied by the majority of participants: 55.68% 
for showering and 55.99% for cleaning. However, a 
substantial number of patients also reported using pond 
and river water for these activities (22.24% and 9.49%, 
respectively, for showering; 23.95% and 9.02%, respec-
tively, for washing/toileting). These alternative water 

sources are likely unprotected and can be easily contam-
inated with fecal matter, thereby increasing the risk of 
infection through skin contact or surface contamination.

Tube-well water was also used for showering (12.60%) 
and cleaning (11.04%), reinforcing its role in multipur-
pose domestic use. The use of pond and river water for 
hygiene tasks signals not only environmental contamina-
tion but also potential economic or supply-related con-
straints that limit access to safer water (Table 1).

These findings emphasize the complex water-use be-
haviors in rural Rajshahi City and underscore the need 
for improved water infrastructure and hygiene educa-
tion. Although some households perceive their water 
sources as safe, using untreated or unsafe sources for 
daily hygiene significantly elevates the risk of diarrheal 
disease transmission. Therefore, public health interven-
tions should focus on promoting safe water storage, ad-
vocating household-level water treatment methods, and 
ensuring that improved water sources are not compro-
mised by environmental exposure or poor maintenance.

Most patients in the study reported that their family 
members were unaffected by the diarrhea; however, a 
few cases showed that multiple family members were 
also impacted (Figure 1a). Regarding the safety of their 
drinking water, over 80% of participants perceived their 
water source as safe, while the remaining participants 
considered their water source to be moderately safe. A 
tiny proportion felt their water source was unsafe (Fig-
ure 1b). For cooking water, the majority of respondents 
considered it moderately safe, with around 40% report-
ing that their cooking water was entirely secure. Tube-
healthy water was frequently recommended as a safe op-
tion, while tap or supply water was viewed as moderately 
safe (Figure 1c). However, when it came to water used 
for showering and toileting, most patients considered it 
moderately safe, although over 30% perceived their wa-
ter source as unsafe (Figures 1d and 2a). Only about one 
in ten participants believed their showering and toileting 
water sources were safe.

Sanitation practices in the region must be improved to 
reduce the spread of diarrheal diseases. One essential 
measure is the use of pit latrines for the secure disposal 
of human waste. Ensuring that restrooms are correctly 
used, regularly cleaned, and disinfected daily is critical. 
Furthermore, handwashing stations should be installed 
near restrooms, equipped with soap and an adequate 
water supply to encourage proper hygiene practices and 
minimize the risk of contamination [9, 18]. In this study, 
approximately 50% of participants reported using soap 
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Table 1. Patient gender, age distribution, prevalence of disease, water source used by patients for various purposes, and prob-
lems faced by patients

Category No. (%)

Gender Gender of diarrheal patients
Male

Female
446(69.36)
198(30.79)

Age Group Age distribution of patients

0-10
11-20
21-30
31-40
41-50
51-60
61-70
70-80

19(2.95)
66(10.26)

160(24.88)
183(28.46)
103(16.02)

63(9.80)
44(6.84)
5(0.78)

Prevalence of disease

1 time
2 times
3 times

More than 3 times

362(105.54)
138(40.23)
55(16.03)
88(25.66)

Water Source Drinking water

Filter 
Tube well

Supply/tap

17(2.64)
502(78.07)
132(20.53)

Total 643(100)

Cooking water

Tube well
Supply/tap

Pond
River

264(41.06)
345(53.65)

2(0.31)
32(4.98)

Total 643(100)

Showering water

Tube well
Supply/tap

Pond
River

81(12.60)
358(55.68)
143(22.24)

61(9.49)

Total 643(100)

Washing households /toilets water

Tube well
Supply/tap

Pond
River
Total

71(11.04)
360(55.99)
154(23.95)

58(9.02)
643(100)

Side effect Problems faced by patients

Loose motion
Abdominal pain

Nausea/vomiting
Weakness

Fever
Headache
Dry mouth

643(100)
438(68.12)
301(46.81)
98(15.24)
76(11.82)
24(3.73)
12(1.87)
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after toileting. In contrast, the remaining patients used 
alternatives such as hand wash, ash, or just water (Figure 
2b). This indicates a significant gap in the adoption of 
best hygiene practices. In addition, several techniques, 
both physical (such as boiling) and chemical methods 
(such as filtration or disinfection), are available for pu-
rifying water; however, only 12-18% of participants 
reported using these methods (Figures 2c and 2d). This 
highlights the need for increased education and access to 
simple water-purification techniques, as many patients 
do not use effective measures to ensure the safety of their 
drinking water.

Therapy and effects 

The patients in the study presented with a range of 
symptoms, including loose stools, abdominal pain, 
nausea and vomiting, weakness, fever, and headaches 
(Table 1). To address these symptoms and manage de-
hydration, patients were administered salt and mineral 
supplements. In addition, various medications were pre-
scribed based on the nature of the symptoms. Antibiotics 
were used to treat bacterial infections, while antiemetic 

drugs were administered to alleviate nausea and vomit-
ing. Antispasmodics, such as Tiemonium methyl sulfate, 
were prescribed to relieve abdominal cramps, and opioid 
antagonists, such as loperamide, were used to control 
diarrhea. Additionally, Table 2 outlines the use of sev-
eral other medications, including H2-receptor blockers 
(such as ranitidine) and proton pump inhibitors (such 
as omeprazole and pantoprazole) to manage symptoms 
related to stomach acid and discomfort. Pain relievers, 
including paracetamol, were also prescribed to alleviate 
pain and fever, and vitamin supplements were provided 
to support the patient’s recovery. This comprehensive 
treatment regimen aimed to address multiple aspects of 
the disease and provide symptomatic relief to patients.

Discussion

Sanitation can be improved by utilizing pit latrines for 
the secure disposal of human waste, ensuring restrooms 
are correctly used, maintaining clean toilets, and disin-
fecting them daily. Additionally, handwashing stations 
near restrooms are equipped with soap and sufficient 
water [18]. Diarrhea, cholera, and typhoid are strongly 

Figure 1. 1a) family members of patients suffering from diarrhea; 1b) drinking water perception; 1c) cooking water perception; 
1d) showering water perception
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associated with poverty and unsanitary conditions. In-
adequate housing, overcrowding, a lack of clean water 
and sanitary excrement disposal, and cohabitation with 
domestic animals that may spread human illnesses are 
all associated with poverty. This study highlights the 
critical relationship between unsafe water sources and 
inadequate sanitation in the prevalence of diarrhea in 
Rajshahi City. The findings confirm that water quality is 
a key factor in the spread of diarrhea, with a high propor-
tion of patients relying on tube well water, which is often 
unprotected and potentially contaminated. This aligns 
with the study of Hasan et al. (2019) and other studies 
that have found similar patterns in rural Bangladesh, 
where unsafe water sources contribute significantly to 
diarrheal diseases [6, 9]. Several practical recommen-
dations emerge from this study’s findings. Promoting 
safe water practices, such as boiling or filtering water 
before consumption, is essential. Only 2.64% of patients 
in this study reported using filtered water, which is sig-
nificantly lower compared to global standards for safe 
drinking water [1]. This is similar to studies conducted 
in other regions, such as Cameroon, where only 13% of 

people used filtered water, while many relied on unpro-
tected water sources [7]. To mitigate this, efforts should 
be made to ensure access to safe water treatments, such 
as filtration or chemical disinfectants, especially in rural 
Bangladesh, where access to clean water remains limited 
[19]. 

The study also emphasizes the need for handwashing 
stations equipped with soap and water near toilets. The 
WHO (2020) emphasizes that proper handwashing with 
soap is one of the most effective measures to reduce the 
transmission of diarrheal diseases [2]. A similar study 
conducted in Pakistan by Qureshi et al. (2011) found that 
improved handwashing practices significantly reduced 
the incidence of diarrhea in rural communities [20]. The 
findings of this study are consistent with research con-
ducted in other regions with similar water and sanitation 
challenges. A survey by Fewtrell et al. (2005) found that 
rural areas in Bangladesh, including Rajshahi City, face 
significant challenges in ensuring safe access to water, 
with a large proportion of households relying on unpro-
tected water sources [11]. Similarly, in rural Cameroon, 

Figure 2. 2a) washing household tools/toilets water perception; 2-b) use after toileting; 2c) techniques for purifying water, 2-d) 
chemicals used for purifying water
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Fonyuy (2014) reported that 43% of households relied 
on spring water, and 23% used river water, both of which 
were highly contaminated and contributed to the spread 
of waterborne diseases [19]. Rosa et al. (2010) found in 
Guatemala that boiling water effectively reduced the in-
cidence of waterborne diseases by 86.2%. In this study, 
only 18.97% of participants used physical methods, such 
as boiling, while 12.13% used chemicals for water puri-
fication. This highlights the need for further education 
and the dissemination of simple, cost-effective water pu-
rification methods, as most patients do not adhere to the 
recommended water safety practices [21, 22].

A comparison with the findings of a recent study showed 
that only 50.70% of participants reported using soap after 
toileting, far below expected levels of handwashing with 
soap. This finding is consistent with results from a non-
randomized trial in rural Bangladesh, where households 
with the highest handwashing uptake were those that re-
ceived handwashing promotion along with some sort of 
product and equipment support versus households that 
received handwashing promotion only [23].

This study offers valuable insights into the hygiene 
practices and water usage of patients with diarrhea in Ra-
jshahi City, highlighting the ongoing water quality issues 
in the region. However, the study’s reliance on conve-

nience sampling and its limited geographic scope in Ra-
jshahi City may limit the generalizability of the results. 
Similar studies in different districts of Bangladesh, such 
as those by Garbern et al. (2020) could provide broader 
insights into the waterborne disease burden in rural areas 
[13]. A significant limitation of the study is its cross-sec-
tional design, which restricts the ability to make causal 
inferences. Longitudinal studies are needed to assess the 
long-term effects of water quality and sanitation inter-
ventions [24]. Furthermore, the study did not fully ad-
dress the potential impact of climate change, which has 
been shown to exacerbate water contamination and in-
crease the incidence of diarrhea during extreme weather 
events [25]. Another limitation is the exclusion of some 
data due to incomplete responses, which could have 
led to an underrepresentation of certain demographic 
groups. This is a common issue in studies that rely on 
self-reported data, highlighting the need for more robust 
data collection methods in future studies [10].

Conclusion

This study highlights the relationship between unsafe 
water sources, inadequate sanitation, and the high preva-
lence of diarrhea in Rajshahi City. Despite improvements 
in water access, the continued reliance on unprotected 
water sources, such as tube wells, remains a significant 

Table 2. Prescribed therapeutic drugs

Category Drug No. (%)

Oral rehydration salt ORS 467(72.63)

Antibiotics

Azithromycin

Metronidazole

Ciprofloxacin

Ceftriaxone

434(67.50)

319(49.61)

110(17.11)

78(12.13)

Antiemetics
Ondansetron

Domperidone

220(34.21)

33(5.13)

Antispasmodic agent Tiemonium methyl sulphate 139(21.62)

Opioid agonists Loperamide 243(37.79)

Pain reliever Paracetamol 82(12.75)

Proton pump inhibitor

Omeprazole

Esomeprazole

Pantoprazole 

96(14.93)

66(10.26)

51(7.93)

H -receptor blockers Ranitidine 345(53.65)

Vitamin Supplement Vitamin 73(11.35)

ORS: Oral rehydration therapy.
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public health concern. These findings underscore the 
need for practical interventions, including promoting wa-
ter purification methods, enhancing sanitation facilities, 
and increasing handwashing education. Improving ac-
cess to safe water, ensuring proper sanitation, and educat-
ing communities on hygiene practices are crucial steps to 
reduce waterborne diseases. While the study faced limi-
tations, such as the reliance on convenience sampling, it 
provides valuable insights that can guide public health 
strategies in rural Bangladesh. These findings align with 
global health efforts to achieve the Sustainable Develop-
ment Goal of universal access to clean water and sani-
tation by 2030. Future research should assess the long-
term impact of household water purification methods, 
the effectiveness of hygiene education programs, and the 
role of climate change in the transmission of waterborne 
diseases. Additionally, studies should explore regional 
variations in disease prevalence, the impact of sanitation 
improvement, and factors influencing hygiene and safe 
water usage. In conclusion, addressing water quality and 
sanitation issues is vital for reducing diarrhea and im-
proving public health in rural Bangladesh.  
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