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Abstract

Purpose : Water, Sanitation, and Hygiene (WaSH) play a pivotal role in fostering inclusive growth and sustainable
development. The global economic, social, and environmental repercussions of poor WaSH facilities are substantial, with
developing countries bearing the major brunt. In this context, the present study examined the impact of WaSH practices on
the prevalence of stomach-related diseases among Indian households.

Methodology : Using data from the National Sample Survey 76th round, the study employed cross-tabulations and binary
logistic regression to empirically investigate the correlates of health outcomes in India.

Findings : A significant relationship between poor WaSH conditions and a higher incidence of stomach-related illnesses was
found. Further disparities across socioeconomic settings highlighted the disproportionate impact of WaSH practices
prevailing among the vulnerable sections. Notably, lower education levels, involvement in informal sector occupations,
unimproved water sources, insufficient water availability, poor sanitation facilities, and inefficient water treatment methods
significantly increased the likelihood of stomach ailments.

Practical Implications : Providing safe and sufficient WaSH access should be prioritized by expanding WaSH infrastructure,
strengthening water treatment facilities, promoting affordable household filters, facilitating regular quality inspections, and
mandating proper housing and ventilation standards. Targeted interventions should be designed for marginalized groups by
providing subsidized facilities and educating households across formal and informal settlements. Technological innovations
and cross-sector collaborations should be leveraged for the successful implementation of the initiatives.

Originality : The present paper contributed to the scant literature wherein the influence of WaSH practices on Indian
households’ well-being was investigated. Further, the impact of both demographic and contextual variables was analyzed,
providing valuable policy insights.
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ater, Sanitation, and Hygiene (WaSH) are essential pillars of sustainable development, fostering
social resilience and inclusive growth. They are not just a fundamental right of every human being
(United Nations, 2011; WHO, 2023b) but also represent equity, dignity, and security, linking various
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elements of public well-being (Kumar & Rajendran, 2016; Parikh et al., 2021; The World Bank, 2023). Safe
WaSH improves attendance, boosts productivity, enhances living standards, and contributes to livelihoods
(Mackinnon et al., 2018; McMichael, 2019). Several severe diseases, such as waterborne diseases (diarrhea,
dysentery, giardiasis, cryptosporidiosis, and hepatitis A), vector-borne diseases (malaria, dengue fever, and
chikungunya), respiratory infections, skin disorders, nutritional deficiency, and neglected tropical diseases
(NTDs) can be mitigated by ensuring safe and sufficient WaSH facilities (Deshpande et al., 2020; Meki
etal.,2022; Priiss-Ustiin etal., 2017).

Unfortunately, the world continues to face significant concerns about safe WaSH conditions (Berihun
et al., 2022; Howard, 2021; Portillo et al., 2023; Sifullah et al., 2024). For instance, in 2022, nearly 2.2 billion
people didn't have access to safely managed drinking water, 3.5 billion individuals were without safely managed
sanitation conditions, and 2 billion were deprived of basic handwashing amenities (United Nations, 2023;
WHO, 2023a). Further, globally, there prevail notable disparities associated with access to safe WaSH facilities.
For instance, several regions of Sub-Saharan Africa and Asia experience relatively higher mortality rates relative
to developed nations (Azevedo, 2017; Perin et al., 2022; WHO, 2024). Each year, fatalities of around 400,000
children aged less than five years are attributable to poor WaSH conditions (UNICEF, 2023). Diarrhea, a disease
caused by inadequate WaSH facilities, is primarily behind the death of 1.5 million individuals. Additionally, the
annual economic losses due to WaSH-related illness are substantial (around USD 600 million), with 73 million
lost labor days (The World Bank, 2017). Various multifaceted forces such as urbanization, pollution, climate
change, poor infrastructure, and exploitation of resources are behind the worsened socio-economic settings
(Raychaudhuri & Singh, 2011; Saarangapani & Sripathi, 2015).

Basis the crucial relevance of the topic, even one of the sustainable development goals (SDG), “Clean Water
and Sanitation,” aims to achieve affordable and equitable access to safe drinking water, sanitation, and hygiene
for all and eradicate open defecation by 2030. The goal also seeks to pay special focus to vulnerable populations
(such as girls, women, and elders) who are impacted disproportionately by the poor WaSH practices. Particularly
post-COVID-19 pandemic, the significance of improved WaSH interventions has increased manifold in fostering
public health and well-being.

Thus, due to the rising pertinence of the theme, researchers and practitioners have started delving into several
facets of WaSH, including but not limited to examining WaSH quality, availability, accessibility, and governance
(Berihun et al., 2022; Bishoge, 2021; Kuberan et al., 2015; Lin & Feng, 2023; Okesanya et al., 2024; Saroj
etal., 2020). Gera et al. (2018), Kim et al. (2018), Taylor et al. (2015), Wani et al. (2022), and Wolf et al. (2022)
assessed the disease burden of unsafe WaSH facilities, and researchers also specifically investigated the
significance of safe WaSH practices during the COVID-19 pandemic (Biswas & Karmakar, 2022; Jatav
et al., 2021). Nevertheless, only particular aspects of WaSH, such as sanitation or drinking water (Basu &
Dasgupta, 2021; Gyanendra et al., 2022; Maraddi & Ho, 2022) or specific determinants of access or availability
of WaSH facilities (Mondal, 2022; Mishra & Khan, 2023; Ray et al., 2024) have been examined, limiting the
understanding of the real impact. Thus, the existing literature is inadequate in analyzing the health outcomes
among Indian households due to prevailing WaSH practices. The literature also lacks comprehensive empirical
analysis of disease incidences due to unsafe WaSH facilities, especially in developing nations such as India,
which faces unique challenges (Biswas et al., 2022; Kanungo et al., 2021). Therefore, the present study intends to
bridge the existing gaps by empirically assessing the impact of WaSH practices on health outcomes in India using
aunit-level National Sample Survey, 76th Round undertaken from July 2018-December 2018, namely, “Drinking
Water, Sanitation, Hygiene, and Housing Condition” (Ministry of Statistics and Programme Implementation,
2018). The paper attempts to provide a broader understanding of the influence of WaSH practices on Indian
households' well-being, investigating the impact of both demographic characteristics and contextual variables.
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Review of Literature

The nexus between WaSH facilities and health outcomes has been demonstrated by several researchers, revealing
significant health hazards due to poor WaSH conditions in India. Contaminated water and poor sanitation,
especially in rural regions, can result in a myriad of diseases ranging from dental fluorosis, diarrhea, typhoid
fever, hepatitis A, chronic kidney disorders, and cryptosporidium to hypertension and low intelligence quotient
(IQ) levels. A few relevant studies that portray a significant association between WaSH practices and health
outcomes in India are discussed herewith.

The WaSH practices of the mothers with children below five years old were examined in rural areas of
Nayagarh district, Odisha, and were linked with the health outcomes of their children. Using a cross-sectional
survey of 370 participants, it was found that mothers who did not push children to wash their hands often reported
a higher chance of diarrhea in children. Furthermore, the frequency pattern of mothers' handwashing practices
was significantly connected with children contracting fever and the common cold (Jena et al., 2024). Wolf et al.
(2022) reported the recent estimates of disease burden associated with WaSH practices. They assessed the disease
incidences in terms of pediatric diarrhea in low and middle-income countries over the period 2016 to 2021.
Employing random effects meta-analysis technique and meta-regression models, the study identified that
favorable WaSH interventions such as point-of-use water treatment, sanitation facilities with sewer connections,
and hand washing promotion led to the fall in the risk of diarrhea by 52%, 24%, and 30% respectively. Palo
et al. (2021) also analyzed the impact of WaSH intervention on health outcomes in Odisha, India. Using a
community-based cross-sectional design survey, they concluded that tube wells and dug wells were the primary
sources of drinking water for the surveyed population, leading to acute diseases (9.2%) and chronic diseases
(19.1%), such as respiratory infections, diarrhea, and musculoskeletal disorders. The authors emphasized the
need for prioritizing health awareness and social and behavioral changes in improving public health.

Ray et al. (2024) scrutinized the WaSH practices among slum residents of Kolkata, revealing that lower
education levels, high population density and inadequate ventilation were significantly associated with
unsatisfactory WaSH practices. Furthermore, the lack of exclusive toilets, waterlogging, and blocked sewers
were primary hindrances faced by the slum dwellers. Donde et al. (2021) analyzed the role of WaSH measures in
coping with the COVID-19 pandemic in low-income countries. They highlighted the effectiveness of WaSH
practises in controlling the disease spread despite facing greater socioeconomic barriers and having poor medical
facilities. Goyanka (2021) also assessed the disease burden and cost associated with WaSH-attributable diseases
in India. Using the NSSO 75th round survey, the author employed a multi-level logistic regression model and
found that about 5.7% of the outpatient visits and 6.9% of the hospital admissions were due to WaSH-associated
diseases. Furthermore, on average, the cost associated was X 703 for outpatient visits and % 9,656 for the hospital
stay. Gupta and Misra (2019) examined the health impact of consuming contaminated water in Haryana. Over
15% of the sampled individuals encountered water-related diseases (6% of them had stomach issues, and 9%
reported mild to moderate dental fluorosis). Additionally, the residents had to also spend an average monthly
expense 0f % 1,000 - 2,000 for the treatment of the illness.

Recent studies have also attempted to explore the health impacts of chemical contaminants such as fluoride
and arsenic found in drinking water. These are responsible for creating serious health problems, especially in rural
India. High levels of fluoride in Andhra Pradesh have led to a loss in bone density, resulting in skeletal fluorosis
(Adimallaetal.,2019). Further, lower IQ levels in children aged 12—13 years were attributed to excessive fluoride
concentration in different areas in India (Kaur et al., 2022). Arsenic contamination in West Bengal's water was
linked to Blackfoot disease, skin cancer, heart issues, and other waterborne infections (Biswas et al., 2023;
Palit et al., 2012). In Bihar, people drinking arsenic-contaminated water over longer periods were more likely to
suffer from hypertension (Xu et al., 2021), and coliform contamination in Chennai was connected with the
occurrence of cryptosporidium oocysts (Anbazhagi et al., 2007). Instances of typhoid fever were also found in
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Vellore, Tamil Nadu, due to contaminated water. Further, mothers who mostly consume street food have higher
chances of disease transmission, particularly in urban India (Giri et al., 2021). Contaminated water in the dug
wells of Kollam, Kerala, had led to incidences of hepatitis A among the residents, resulting in decreased
productivity and increased medical expenses (Usha et al., 2014). Mohanty et al. (2020), Reddy and Gunasekar
(2013), and Singh et al. (2016) reported the cases of chronic kidney diseases. High levels of coliform in Sumari
Village, Uttarakhand, were found to be the underlying reason for outbreaks of dysentery, diarrhea, and typhoid
among 38%, 23%, and 17% of residents, respectively (Chauhan etal., 2020).

In addition to contaminants, poor user practices also exacerbated waterborne diseases. Studies revealed that
personal hygiene significantly impacted health, with these practices often outweighing microbiological water
quality in determining disease transmission (Giri et al., 2022; Merid et al., 2023; Ravindra et al., 2019; Soboksa
et al., 2020). In Maharashtra, for instance, inadequate hygiene worsened illness outcomes, while government
efforts such as the Swachh Bharat Abhiyaan have had a positive effect in mitigating diseases but faced limitations
due to insufficient funding and limited execution at local levels (Karande et al., 2021; Kumar, 2018;
Ravindraetal.,2019).

Thus, the review of the existing body of literature indicates the impact of particular elements of WaSH on
limited disease incidence lacking a comprehensive assessment of their integrated influence on health outcomes.
Further, there is a limited investigation concerning the influence of socioeconomic and contextual factors on
stomach-related disease incidence in a large number of surveyed populations. Thus, the present study attempts to
address this gap by conducting a comprehensive empirical analysis across diverse household characteristics in
India.

Materials and Methods

The data sources utilized, research design, and methods employed by the study are put forward in the pursuing
section.

Data Sources

The present study examines the impact of WaSH practices on health outcomes of Indian households, primarily on
stomach problems such as diarrhea, dysentery, and cholera. Secondary data from the National Sample Survey
76th round on “Drinking Water, Sanitation, Hygiene, and Housing Condition” undertaken during July—December
2018 comprising 1,06,838 households (63,736 in rural areas and 43,102 in urban areas) has been utilized. The
survey tallied 4,66,527 individuals at all India levels (2,92,208 in rural areas and 1,74,319 in urban areas). The
dataset encompasses information on specific types of illnesses affecting the household members during the last
365 days, such as stomach problems (diarrhea/dysentery/cholera) and other diseases (Ministry of Statistics and
Programme Implementation, 2018).

Further, as the study utilized data from a nationally representative sample of households from the NSS 76th
Round, the sampling frame, size, and unit selection were designed to cover a comprehensive population,
providing robust insights into the state of WaSH outcomes in both rural and urban settings. The reliability of the
measures was ensured through standardization in data collection procedures by the NSS, and scales were
consistent across the survey instruments.

Research Methods

The study has primarily employed quantitative analysis (descriptive and inferential statistical techniques) to
examine the association between WaSH practices and stomach related health outcomes in India. A descriptive
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Table 1. Description of Response and Predictor Variables

Variables Description

Response Variable
Stomach Problem Yes, No

Predictor Variables - Household Characteristics

Gender Male, Female
Age Less than 10 years, 10 - 29 years, 30 - 59 years, 60 years and above
Education Illiterate, Up to Upper Primary, Up to Higher Secondary, Graduation and above
Occupation Self-Employed, Regular Salaried Employee, Casual Wage Labor, Others
Social Group General, Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC)
Religion Hindu, Muslim, Others

Predictor Variables - Contextual Characteristics
Primary Source of Drinking Water Improved (e.g., Tap, Piped), Unimproved (e.g., Well, River)
Primary Drinking Water Sufficiency Yes, No

Throughout the Year
Primary Drinking Water Treatment Method Electric Purifiers, Boiling, Others (e.g., Chemically Treated, Non-Electric
Purifier, Filtered with Cloth), Not Treated
Type of Sanitation Facility Flush Latrine (flush/pour-flush to sewer system, septic tank, twin leach pit,
single pit, open drain), Pit Latrine (ventilated improved pit latrine, pit latrine
with slab, pit latrine without slab), Composting Latrine

Exclusive Use of Toilet Yes, No
Handwash Before Meals Yes, No
Housing Condition Good, Satisfactory, Bad
Ventilation Condition Good, Satisfactory, Bad

analysis through cross-tabulations is delineated to facilitate researchers and practitioners in understanding the
data on the prevalence of disease incidences in India. After that, a binary logistic regression model was employed
to empirically investigate the correlates of health outcomes in India. The disease analyzed in the present study is
“stomach problems,” as findings indicate that it impacts 16% of households. The logistic model assesses the
likelihood of an individual experiencing stomach problems as a function of household and contextual
characteristics. The research has hypothesized that safe WaSH practices lead to a lower prevalence of stomach
problems among Indian household members. Several predictor variables have been taken into account for the
analysis. These have been classified in Table 1. The Stata 14 software package has been used for data analysis.

In pursuant to examining the correlates of disease incidence in India, health outcomes in terms of stomach
problems such as diarrhea, dysentery, and cholera have been undertaken as a dichotomous variable (Y). This
dependent variable has binary values 0 and 1. Value “1” is assigned if the household has a stomach problem, and
“0” is assigned if the household does not have a stomach problem (Tiwari et al., 2022). The correlates of health
outcomes in the context of stomach problems are empirically estimated using the following econometric
regression equation:

Y, =0y B, (H,) By (C)F lly oo (1)

where,

Y, represents a polychotomous variable representing the incidence of stomach problems for the i* individual
belonging to the ;" household (0, if the individual does not have a Stomach Problem; 1, if the individual has a
Stomach Problem).
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H, represents a vector of household characteristics for the " individual living in the /" household (such as gender,
age, highest educational level, occupation, social group, and religion).

C, represents a vector of contextual characteristics for the i" individual living in the /" household (such as drinking
water source, sufficiency, sanitation, hygiene, and housing conditions).

B represents the marginal effects of the explanatory variables.

pis the random error term assumed to be independently and identically distributed with constant variance.

Analysis and Results

The following section discusses the findings of the association between health outcomes and predictor variables,
as mentioned above. The results are presented in two sub-sections. In the first sub-section, the cross-tabulations
between stomach problems and household characteristics are provided. After that, in the second sub-section,
econometric results are put forward along with appropriate interpretations.

Association Between Stomach Problems and Household Characteristics in India

The incidence of disease in India varies widely across demographic groups, influenced by factors such as age,
gender, and socioeconomic status. Understanding these demographic characteristics is crucial for designing
targeted public health interventionist policies. Cross-tabulation, often known as contingency tables, is utilized
here to identify associations among categorical variables and provide granular insights (refer to Table 2). This
approach improves the precision and effectiveness of data analysis, facilitating the identification and resolution
of crucial aspects that impact results (White, 2004).

Table 2. Proportion of Members Reporting Stomach Problems Across Household Characteristics

Variables Category Not Having Having Stomach Total (%)
Stomach Problem (%) Problem (%)
Gender Male 84.74 15.26 100
Female 84.85 15.15 100
Age <10 years 81.94 18.06 100
> 10 and < 30 years 84.6 15.4 100
> 30 and < 60 years 85.96 14.04 100
> 60 years 87.45 12.55 100
Educational Level Illiterate 82.97 17.03 100
Upto Upper Primary 83.64 16.36 100
Upto High School 87.1 12.9 100
Graduation and above 90.5 9.5 100
Occupation Self-Employed 84.64 15.36 100
Regular Salaried 90.8 9.2 100
Casual Worker 85.05 14.95 100
Others 84.2 15.8 100
Religion Hinduism 85.33 14.67 100
Islam 83.18 16.82 100
Others 81.41 18.59 100

Arthshastra Indian Journal of Economics & Research « October - December 2024 13



Social Group General 87.28 12.72 100

Scheduled Tribe (ST) 80.86 19.14 100
Scheduled Caste (SC) 83.54 16.46 100
Other Backward Class (OBC) 84.7 15.3 100

The analysis presents a detailed description of the prevalence of disease incidence in terms of stomach problems
across various demographic and socioeconomic variables in India. First, examining the gender variable, it is
observed that both genders, males and females, exhibit similar distributions in reporting stomach problems
(approximately 15%). This proposes that gender does not have a significant role in the probability of experiencing
stomach concerns in the sample population. Assessing the age group suggests that the likelihood of suffering from
stomach problems decreases with age. Younger individuals, i.e., children below the age of 10, are more prone to
stomach problems (18.06%) relative to the older age groups. Individuals above 60 years of age report a lower
prevalence (12.55%). Examining the educational outcomes, data reveals a negative association between
educational attainments and occurrences of stomach-related illnesses, presumably offering a preventive impact.
Individuals who have attained the highest education levels among the surveyed population have the lowest
occurrence of stomach disorders (9.5%), contrary to illiterate individuals (17.03%).

Discussing the occupational status of the individuals, regular salaried employees report the lowest incidence
of stomach problems (9.2%). In contrast, self-employed individuals and casual workers have higher rates of
stomach problems, implying that individuals who are less secure or have physically demanding jobs might be ata
greater risk of stomach problems. This may be because individuals with consistent and predictable incomes
typically have improved healthcare accessibility and better living conditions. In the context of social groups, data
reveals disparities in the incidents of stomach problems. Individuals belonging to the ST group exhibit the highest
prevalence, accounting for 19.14% of the reported cases. This is closely matched by those from the SC category
(16.46%) and OBC (15.30%). The general category indicates a relatively lower likelihood of the disease, though
the rate is still substantial. At the outset, this trend may be indicative of wider socioeconomic disparities in
marginalized communities as they might be facing greater barriers in obtaining healthcare facilities and causing
inferior health outcomes. Religion groups also show differences in the incidences of stomach problems, with
Hindus reporting the lowest likelihood (14.67%) compared to Muslims (16.82%) and other religious groups
(18.59%). Overall, the results highlight that demographic and socio-economic variables such as age, education,
occupation, religion, and social group influence the occurrence of stomach problems in Indian households.
Regular employment and higher education levels are linked with lower incidence rates, whereas marginalized
communities and younger age groups are more susceptible to higher risks. Hence, targeted interventions are
necessary to achieve more favorable and sustainable health outcomes in India.

Association Between Stomach Problems and WaSH Practices in India: An Econometric Analysis

To examine the influence of household characteristics and WaSH practices on the prevalence of stomach
problems in India, binary logistic regression analysis has been employed. The study has 373,816 observations as
data points. The log-likelihood ratio has been estimated to be —158,552.49. The significance level achieved
affirms that the predictors incorporated in the model are strongly correlated with the outcome variable. The value
of Pseudo R’ (0.752) also indicates the robustness of the model (refer to Table 3). The results have been discussed
based on household and contextual characteristics as below.

% Household Characteristics: The analysis majorly demonstrates a statistically significant relationship between
different predictor variables and the likelihood of experiencing a stomach ailment. With respect to gender, being a
female is associated with a 4.1% decrease in the likelihood of developing a stomach ailment compared to males.
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Table 3. Determinants of Stomach Problems Among Indian Household Members

Variables Coefficient Standard Error Odds Ratio
Gender (Reference: Male)

Female -0.0422 -0.0105 0.959
Age Groups (Reference: < 10 years)

> 10 and < 30 years -0.0566*** -0.0143 0.945
> 30 and < 60 years —0.122%%** -0.0153 0.886
> 60 years -0.245%** -0.0213 0.782
Highest Education Level (Reference: llliterate)

Upto Upper Primary 0.0134 -0.0127 1.013
Upto Higher Secondary -0.0825*** -0.0155 0.921
Graduation and Above -0.169*** -0.0212 0.844
Occupation (Reference Category: Self-Employed)

Regular Salaried Employee -0.235%** -0.0221 0.791
Casual Wage Labour -0.203*** -0.0211 0.816
Social Group (Reference Category: General)

Others -0.0341** -0.0159 0.966
ST 0.504*** -0.0156 1.656
SC 0.136*** -0.0156 1.146
OBC 0.120*** -0.0117 1.128
Religion (Reference Category: Hinduism)

Islam 0.244%** -0.0131 1.276
Others 0.880%*** -0.0144 2.411
Primary Drinking Water Source (Reference Category: Unimproved Source)

Improved Source —-0.273*** -0.00938 0.761
Primary Drinking Water Sufficiency (Reference: No)

Yes -0.220*** -0.0132 0.803
Primary Drinking Water Treatment Method (Reference: Not Treated)

Electric Purifier -0.159*** -0.0196 0.853
Boiling -0.208*** -0.0153 0.812
Others 0.147*** -0.0112 1.159
Sanitation Facility (Reference Category: Composting Latrine)

Flush Latrine -0.357*** -0.0636 0.710
Pit Latrine -0.158** -0.0645 0.854
Exclusive Use of Latrine (Reference: No)

Yes 0.174%** -0.0158 1.191
Handwash Before Meals (Reference: No)

Yes -0.421%** -0.0494 0.656
Structure Condition (Reference: Bad)

Good -0.123%%*x* -0.0213 0.884
Satisfactory -0.0868%*** -0.0192 0.912

Ventilation Condition (Reference: Bad)
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Good -0.280*** -0.0200 0.756

Satisfactory -0.0817*** -0.0177 0.922
Constant -0.678*** -0.0847 0.507
Observations 3,73,816

Log Likelihood -158,552.49

LR X* (212) 14,904.38

Prob > X* 0.000

Pseudo R* 0.752

Note. *, **, and *** indicates 1%, 5%, and 10% level of significance, respectively.

However, the result is not significant. This indicates that gender does not have a significant impact on disease
prevalence. Furthermore, the data reveals that age has varying implications on the probability of experiencing
stomach problems compared to the reference group, children up to 10 years of age. Individuals aged above
10 years to 30 years report a drop of 5.5% in the probability of disease prevalence. For those between 30 and 60
years, a reduction of 11.4% in the odds is observed. Finally, individuals over 60 years old indicate the highest fall
in the probability (21.8%) relative to the reference group.

Additionally, those with higher levels of education, such as graduation and beyond, exhibit a reduced
likelihood of experiencing gastrointestinal problems (15.6%) in comparison to those who are illiterate. Analysis
further reveals that individuals with a higher secondary education have a 7.9% reduced probability of suffering
from stomach problems. Similarly, relative to being self-employed, salaried workers or casual wage laborers
have a lower likelihood of experiencing stomach issues, with a probability of 20.9% and 18.4%, respectively.
Social groups and religion also exert substantial influence on health outcomes. Individuals belonging to
Scheduled Tribes (ST) have a significantly elevated likelihood of approximately 65.6% of encountering
gastrointestinal issues relative to the General group. The odds of Scheduled Castes (SC) and Other Backward
Classes (OBC) are similarly elevated by 14.6% and 12.8%, respectively. Furthermore, Hindus have a much lower
likelihood of experiencing stomach issues relative to other religions. Specifically, Muslims have a 141.1% higher
likelihood, and individuals belonging to other religions have a 27.6% higher chance relative to Hindus.

& Contextual Characteristics: Several WaSH practices also significantly influence the likelihood of suffering
from stomach ailments. For instance, individuals utilizing an improved drinking water source are associated with
a 23.9% lower likelihood of experiencing stomach issues compared to unimproved sources. Additionally, the
presence of sufficient drinking water throughout the year reduces the probability of reporting stomach disease by
19.7% relative to insufficient availability of drinking water. The choice of treatment methods also influences the
level of contracting the ailment.

For instance, employing an electric purifier leads to a 14.7% decrease, while boiling water results in an 18.8%
reduction. Nevertheless, any alternative approach enhances the chances of stomach problems by 15.9%.
Regarding sanitation facilities, relative to a composting pit, individuals using a flush toilet experienced a
decreased likelihood of stomach ailment by 29.0%, while those using a pit latrine reported a reduction of 14.6%.
Additionally, using a latrine exclusively is linked to a 19.1% higher likelihood relative to not using a toilet
exclusively. Moreover, engaging in handwashing resulted in a noteworthy decrease of 34.4% in the likelihood of
experiencing stomach issues compared to those who did not. The state of the living structure also has a significant
impact on health outcomes. Good housing structure condition is correlated with an 11.6% reduction in the
likelihood of the disease, while satisfactory circumstances lead to an 8.8% reduction. Effective ventilation also
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decreases the likelihood of ailment by 24.4%, whereas satisfactory ventilation conditions result in a smaller
reduction of 7.8%. Thus, demographic factors and WaSH practices have been estimated to have a substantial
influence on the occurrence of stomach problems in India.

Theoretical and Policy Implications

The following section highlights the significant contributions of the present research to the literature and policy
on health disparities among Indian household members. By incorporating both demographic factors and
individual WaSH practices, this study provides valuable insights into health equity and the social determinants of
stomach problems in India.

Theoretical Implications

The present study provides a profound understanding of the complex interplay between social determinants and
health outcomes, especially focusing on disparities in stomach-related illnesses. Our study finds that inadequate
WaSH significantly contributes to the prevalence of diseases such as diarrhea, dysentery and cholera. The
findings further reveal substantial variations in the incidence of stomach problems across demographic groups,
indicating the differential influence of WaSH practices. This adds to the existing literature that often addresses
health disparities broadly, lacking granular insights concerning sub-groups, specifically within developing
nations. This also aligns with the growing body of literature that supports a direct relationship between health
outcomes and economic productivity. Poor health outcomes driven by unsafe WaSH not only diminish
productivity but also reduce labor force participation, promote absenteeism, and pose high pressure on healthcare
systems, especially in low and middle-income countries, such as India. It further exacerbates inequality as poor
WaSH facilities limit educational opportunities, particularly for girls, resulting in malnutrition, impaired
cognitive development as well as reduced prospects for future economic participation (Dimble & Menon, 2017).

The global economic cost attributable to poor sanitation is estimated to be $222.9 billion in 2015. This amount
accounted for 0.9% of the GDP in afflicted nations. Further, 5.2% of India's GDP is estimated to be lost due to
inadequate sanitation facilities (LIXIL Group Corporation, 2016). This huge burden emphasizes the need for
adequate WaSH interventions to promote a healthier nation with enhanced efficiency. Further, the economic
benefits of investing in WaSH are immense, as noted by the United Nations (2014). For every 1 USD invested in
water and sanitation, a USD 4.3 return is received in the form of reduced healthcare costs for individuals and
society. Therefore, our study supports the economic justification for investing in safe WaSH outcomes. By
addressing the existing gaps, communities can escape poverty nutrition traps by reinforcing a virtuous loop of
improved health, enhanced education, higher productivity, and better economic output. Thus, prioritizing WaSH
is not just a public health concern but a strategic economic move that can drive social equity, alleviate poverty,
bring long-term economic opportunities, and foster inclusive growth in India.

Policy Implications

Basis the findings, several pertinent public policies emerge. First, expanding WaSH infrastructure by installing
additional community water treatment plants and household filters is the need of the hour, as also stressed by
Balasooriya et al. (2023). Second, consumption from improved water sources such as piped water and protected
springs should be preferred and prioritized over unimproved sources. However, for ensuring safe and consistent
drinking water quality, regular inspection of improved sources and their sufficiency is also desirable. Third,
technological advancements such as smart monitoring systems and affordable household filters should be
harnessed to further improve the WaSH facilities, as also supported by Silva (2023). Fourth, effective methods for
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treating water, especially in underserved areas, such as boiling water and electric purifiers, should be encouraged,
and other alternatives, such as cloth filtration, should be avoided. Fifth, targeted interventions for both rural and
urban areas, such as hygiene education campaigns and age-specific school programs, will further improve the
health outcomes, as also corroborated by Priiss-Ustiin et al. (2014) and Tiwari et al. (2022). The COVID-19
pandemic has widely advocated proper handwashing regimes as a cure for a wide spectrum of diseases, including
stomach-related ailments and therefore, should be further strengthened, as also supported by Jatav et al. (2021).
Finally, the government should promote urban planning policies that incorporate health considerations to
improve public well-being on a larger scale. Initiatives such as the Swachh Bharat Mission and National Rural
Drinking Water Program are steps in the right direction for achieving SDG 6, “Clean Water and Sanitation,” and
building healthier communities.

Conclusion

Over time, unsafe WaSH has become one of the greatest risks to human existence due to multifaceted challenges.
Safe WaSH conditions prevent diseases and promote human dignity, quality of life, and sustainable development.
Due to the critical relevance of WaSH practices, researchers and practitioners worldwide are delving into several
facets of WaSH, such as examining the WaSH quality, availability, accessibility, and governance. However, there
remains a lack of understanding and empirical evidence concerning the impact of WaSH practices among Indian
households. A comprehensive analysis of WaSH practices and their association with disease incidences in India is
examined based on the National Sample Survey, 76th Round on “Drinking Water, Sanitation, Hygiene, and
Housing Condition,” offering crucial insights for public health policy. Both cross-tabulations and binary logistic
regression are employed to empirically test the significance. The findings reveal significant correlations between
inadequate WaSH facilities/practices and the prevalence of stomach problems. The studies of Chastonay and
Chastonay (2022) and Tirumala and Tiwari (2022) highlighted disparities across demographic attributes such as
gender, age, religion, education, social groups, and housing conditions, indicating that vulnerable populations are
disproportionately affected by inadequate WaSH practices. Lower education levels and poorer housing
conditions are associated with higher disease incidences, emphasizing the necessity for socioeconomic
interventions.

Furthermore, individuals who utilize unimproved or untreated drinking water sources or do not have sufficient
water access are more susceptible to higher risks of contracting stomach ailments. Inadequate sanitation facilities
(such as poor ventilation and lack of handwashing before meals) further exacerbate these health risks. A
comprehensive policy approach toward improved WaSH practices could significantly reduce the disease burden
in India.

Limitations of the Study and Scope for Further Research

While this study offers valuable insights, a further scope of research exists. For instance, the present research
relies on cross-sectional data, which limits the ability to infer the trends over time. The long-term impact of the
interventions can be determined through longitudinal studies. Further, the study focuses specifically on stomach
ailments, which, while significant, may not fully represent the broader spectrum of health outcomes impacted by
WaSH practices. Future research can expand this scope to include other diseases as well. Additionally, the
cost-effectiveness of various interventions should be examined to assist policymakers in providing effective
resource allocations. Investigating the economic benefits of improved health outcomes resulting from enhanced
WaSH practices could bolster the case for increased investment in such interventions, thereby contributing to
better public health policies, economic growth, and sustainable development in India.
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