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Abstract

Maternal, infant, and young child nutrition practices are associated with poor sanitary conditions in a hilly area of
Bangladesh. Sanitation at primary health care units: A reality check, Bangladesh National Hygiene Baseline
Survey 2014. A cross-sectional survey of 128 households measured defecation places, toilet ownership and type,
user numbers, water source and distance, soap availability, effluent disposal, faecal sludge management, and self-
reported morbidity. Data were analyzed descriptively. Toilets at the household level constituted 75% of the
facilities, with pit latrines contributing 93.8% and hanging latrines 6.2%. Although 62.5% of respondents walked
more than 10 meters to use the restroom, all respondents obtained their water from tube wells. Soap is available
in just 31.3% of toilets. The majority of the wastewater 87.4% was released into on-site pits, with the remaining
12.6% going straight into open space or water bodies. There was almost no desludging: 25% of latrines were
emptied only once in the previous five to ten years by unofficial manual operators, and 75% of latrines were never
emptied. Worm infestations were reported by 6.3% of participants, and skin diseases by 75%. Public health and
riverine ecosystems are at risk due to inadequate structural amenities, a dearth of handwashing supplies, and a lack
of formal sludge management.

1 Introduction

An estimated 2.4 billion people worldwide lack access to basic sanitation, which contributes significantly to the
high rate of disease in low- and middle-income nations. Particularly in crowded informal settlements and refugee
camps, rapid urbanization, population displacement, and inadequate infrastructure increase exposure to water- and
sanitation-borne hazards (Islam et al., 2025; Hoque et al., 2022). In Dhaka's low-income neighborhoods,
technological innovations like communal anaerobic baffled reactors and on-site septic tanks have shown disease
burden reductions of up to 81% (Foster et al., 2021). However, ongoing management deficiencies and effluent
mismanagement continue to erode these health benefits.

Lack of sanitation has clear effects on both men and women and on society as a whole. When women and girls
use shared facilities, they face more risks than men and boys, such as psychosocial stress and threats of violence.
68 percent of Mathare slum residents in Nairobi say they are worried about safety at toilets (Corburn & Hildebrand,
2015), and women who live in the Khulna railway-slum feel depressed, lose sleep, and lose confidence because of
dirty latrines (Hoque et al., 2022. Because of unfair rules and poorly designed facilities, managing menstrual
hygiene is still a big problem (Ganguly & Satpati,2022; Sahoo et al.,2015). The differences between rural and
urban areas make sanitation problems worse. Disabled women in urban slums also have trouble getting access to
water, sanitation, and hygiene (WASH) services (Nowreen et al.,2022) in Bangladesh. For example,48% of rural
households still practice open defection, while only 12%of urban households do(Theerka,2025). Overcrowded pit
latrines, informal service chains, and contaminated water supplies (Haque et al.,2020; Reza et al.,2019; Ferdous et
al.,2022) are dealt with by slum communities. These problems are even worse in places where refugees live, like
the Rohingya camps in Cox's Bazar. Every month, around 10,000 tons of fecal sludge are produced by almost one
million refugees. Clogged drains and manual desludging put both residents and sanitation workers at serious risk
of getting sick (Uddin et al.,2022; WaterAid,2019).

Riverbank slums create a peculiar paradox:

Although proximity to water can decrease the demand for water for households, it enables direct discharges of
untreated human waste into vulnerable aquatic ecosystems. Along the Tangon River in Thakurgaon District are
such instances of vulnerability, Santal and Orao indigenous inhabitants residing in agglomeration slums.
Observation surveys and qualitative interviews show that bote hanging toilets and community toilets are operating
on open -defection-like

conditions, increasing residents' susceptibility to enteric pathogens and accelerating riverine pollution.
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Women’s menstrual waste management is also at risk because cleaning out the waste is very expensive, and the
main fact is that the service is not a priority, and facilities for personal waste are insufficient. For these, they throw
the waste in risky practices which affect the public health, safety, and also environment. To solve these interesting
concerns, the study aims to analyze the sanitation system, hygiene practices, and pollution risk in the Tangon
Riverbank. Our study intends to inform targeted infrastructure investments, health promotion initiatives, and
participatory policy approaches that support inclusive, sustainable sanitation technologies for marginalized riverine
communities by clarifying the sanitation practices and health risks faced by native slum dwellers.

2 Methodology

From March to May 2025, a cross-sectional survey was conducted among Santal and Bangali households of
clustered slums along the Tangon Riverbank of Thakurgaon District, Bangladesh. A multistage sampling method
first selected two slum clusters; systematic random sampling from both clusters yielded a total of 130 planned
respondents. After non-response adjustment, information from 128 families was examined.

A uniform questionnaire captured significant sanitation practices: location of defecation, form of toilet, average
user per day, water supply and distance, soap availability, disposal of wastewater, past desludging history, provider
type, and diseases reported. Face-to-face interviews using informed consent were done by local interviewers fluent
in both Bangla and Santali. Physical condition of toilet checklists noted (roofing, illumination, privacy aspects).
Descriptive statistics were obtained via SPSS v26. Frequencies and percentages were used to report categorical
variables. A summary table was prepared to illustrate facility characteristics and hygiene indicators. Inferential
statistics were not performed because the study did not aim to test particular hypotheses but to profile
practices and risks.

3 Result and Discussion
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Figure 1. Vulnerable sanitation facilities
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a) Barefooted girlé with skin disease b) Skin disease is so common among them

Figure 2: Skin disease and worm problems are at their peak
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a) The top of water source is not sealed b) An abandoned sanitary pit was found very
near to currently operating tube well

c) Congested washroom d) Not suitable for disabled, children, and
elderly people

Figure 3: Objectionable water sources and washroom facilities
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a) DisCharge of the hangl latrine going b) Some sanitation facilities are cotinating
directly into the Tangon River the soil

Figure 4: Soil and water pollution

Figures 1 to 4 come up with evidence of sanitation, health, and environmental vulnerabilities. Overall, 75% of
respondents reported household-level toilets, while 25% relied on shared community facilities. Pit latrines
accounted for 93.8% of all facilities; the remaining 6.2% were hanging latrines. Every household accessed water
for toilet flushing from tube wells, yet 62.5% traveled more than 10 m to carry water. Soap was available at only
31.3% of toilet sites at any given time. In terms of effluent disposal, 87.4% of toilets drained into onsite pits, while
6.3% discharged directly into the river and 6.3% onto open ground. Desludging was almost non-existent; 75% of
latrines had never been emptied, and only 25% underwent a single manual emptying event between five and ten
years prior, performed exclusively by the informal sector using handheld tools. Self-reported morbidity included
skin diseases (75%) and worm infestations (6.3%). No households reported access to professional desludging

services or structured wastewater treatment.

Table 1. Summary of Sanitation Practices and Facility Conditions (n = 128)

Indicator Category Percentage (%)
Defecation place Household-level toilet ~ 75.0
Shared/community toilet 25.0
Toilet type Pit latrine 93.8
Hanging latrine 6.2
Water source for the toilet ~ Tube well 100.0
Water source distance > 10 m Yes 62.5
No 375
Soap availability Yes 31.3
No 68.7
Effluent connection Pit 87.4
Water body 6.3
Open ground 6.3
Toilet emptied ever Never emptied 75.0

Emptied (5-10 years ago) 25.0
Desludging service provider Informal manual sector  100.0
Self-reported illnesses Skin disease 75.0

Worm infestation 6.3

The predominance of pit latrines without structural amenities shows critical privacy and safety gaps. In these
toilets, there are no lights or a roof. For these reasons, women and children are not able to use toilets after dark.
Moreover, it is very difficult to bring water from a tube well that is far away from the house, and people do not
pour a sufficient amount of water. It exacerbates unsanitary conditions. Due to Low soap availability, people cannot
wash their hands every time, which elevates risks of fecal-oral disease transmission. The observed effluent disposal
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practices discharge to pits, open ground, or directly into the river, contributing to environmental pollution and
threatening water quality in the Tangon River, potentially undermining the communities’ primary water source.
Virtually, there are no desludging services. It means there is no proper system to manage fecal sludge, which builds
up over time and increases the risk of polluting groundwater. Many people are suffering from skin diseases because
they are in contact with dirty surfaces. Worm infections happen due to touching feces and not washing hands
properly.

To solve this problem, at first we have to prioritize the installation of covered, we-lit toilets which are not very far
from water points. Trained people should clean toilets regularly and ensure soap availability.

Community campaigns should focus on motivating people to wash their hands properly. Collaboration between
Local government, NGOs, and community leaders should work together to create long long-lasting sanitation
system. It protects public health and reduces environmental pollution.

4 Conclusions

This study shows serious problems in the sanitation system among the slum communities living near the riverbanks
of Thakurgaon District. Many people are using open, uncovered toilets that are far from the river, pond, or any
water sources, and there is no chance to use soap or clean water. Such poor hygiene practices increase groundwater
pollution and environmental pollution because of dirty waste disposal and poor sludge management. People are
suffering from infections and skin diseases due to this unhygienic environment. To solve these problems, it is
necessary to make covered and well-lit toilets near water sources, provide soap and clean water, ensure regular
waste cleaning, and encourage hygiene awareness in the community. Creating long-term and sustainable sanitation
systems is very important to protect both human health and the ecosystem of the Tangon River. This goal needs
teamwork and cooperation among local government offices, NGOs, and traditional community leaders.
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