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ABSTRACT

Introduction: Waterborne diseases continue to be a major cause of morbidity and mortality, particularly in low- and middle-
income countries. Despite efforts to improve water access and sanitation, many communities still suffer from diseases
caused by contaminated water. This study evaluates community-based water purification strategies aimed at reducing the
burden of waterborne diseases.Objective: To assess the effectiveness of different water purification strategies in reducing
the incidence of waterborne diseases among 220 individuals in a community setting. Methodology: A cross-sectional study
was conducted with 220 participants, comparing health outcomes before and after the implementation of community-based
water purification strategies, such as filtration, chlorination, and boiling.Results: A significant reduction in waterborne
diseases was observed following the introduction of water purification methods, with chlorination showing the highest
effectiveness in disease reduction.Conclusion: Community-based water purification strategies are effective in reducing the
incidence of waterborne diseases and should be widely implemented in resource-limited settings.
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INTRODUCTION

Waterborne diseases remain a significant public
health issue globally, particularly in developing
regions where access to clean and safe drinking water
is limited. The World Health Organization (WHO)
reports that over 2 billion people worldwide lack
access to safe drinking water, which directly
contributes to the high burden of waterborne diseases,
including diarrheal diseases, cholera, typhoid,
and dysentery. These diseases, caused by the ingestion
of contaminated water, continue to be leading causes
of morbidity and mortality in many parts of the world.
In low- and middle-income countries, poor sanitation,
inadequate water treatment, and insufficient access to
safe drinking water exacerbate these health issues,
leading to preventable disease outbreaks and
significant economic losses. Despite substantial
progress in improving access to clean water, the
prevalence of waterborne diseases remains alarmingly
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high, particularly in rural and underserved urban
areas, where water sources are often contaminated by
fecal matter, industrial waste, and other pollutants

[11[2].
The introduction  of community-based  water
purification strategieshas emerged as a key

intervention in reducing the burden of waterborne
diseases. These strategies, which focus on providing
affordable and accessible means of purifying drinking
water at the household or community level, aim to
improve public health outcomes in regions where
large-scale water treatment infrastructure is either
lacking or inadequate. Common methods of water
purificationinclude boiling, filtration,and chlorination,
each of which has its strengths and limitations
depending on the local context and the specific
waterborne pathogens present in the environment.
Boiling is one of the oldest and most widely used
methods, particularly in areas where fuel is readily
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available, and it is effective at killing bacteria, viruses,
and protozoa. However, the process is energy-
intensive and time-consuming, which may limit its
effectiveness in large communities or areas with
limited access to fuel. Filtration, using sand, ceramic,
or membrane filters, can also remove pathogens,
particulate matter, and some chemicals, but its ability
to eliminate all types of microorganisms, particularly
viruses, is limited without additional treatment [3][4].
Among water purification methods, chlorination has
proven to be one of the most cost-effective and widely
adopted strategies. Chlorine is a powerful disinfectant
capable of killing a broad spectrum of pathogens,
including bacteria, viruses, and protozoa, making it an
ideal choice for disinfecting drinking water in
resource-limited settings. Chlorination is not only
affordable but also easy to implement, making it
suitable for large-scale community-level
interventions. The WHO recommends the use of
chlorination for emergency water purification and as a
regular water treatment practice in areas where safe
water is not readily available. Despite its widespread
use, however, chlorination can sometimes be met with
resistance due to concerns about taste, smell, and
potential long-term health effects of chlorine by-
products. As such, public health campaigns are
essential to inform communities about the benefits
and proper use of chlorine-based treatments [5].

In many communities, waterborne diseases remain
endemic, particularly in populations with poor
socioeconomic conditions, inadequate sanitation, and
limited access to health services. The role
of sociodemographic factors such
as income, education, geography, and health
awareness in  shaping the effectiveness of water
purification strategies is crucial. Studies have shown
that people in low-income communities often lack the
resources to invest in high-quality water treatment
systems and are more likely to rely on unsafe water
sources for drinking. Furthermore, cultural
practices, social norms, and health literacy can also
influence the adoption and sustained use of water
purification methods. For instance, some communities
may be reluctant to use chlorine due to perceived risks
or a lack of trust in the efficacy of the method, while
others may favor traditional methods such as boiling
or filtration due to familiarity. Understanding these
factors is essential for designing effective and
sustainable water purification programs that consider
local needs and circumstances [6][7].

Despite the growing body of research on waterborne
diseases and water purification technologies, there is
limited data on the effectiveness of community-based
water purification strategies in reducing the incidence
of waterborne diseases in low-resource settings. Most
studies focus on the effectiveness of individual water
purification methods in controlled settings, with
limited exploration of how these methods perform in
real-world community settings, where factors such
as accessibility, cost, adoption rates,
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and sustainability are key considerations. This study
aims to address this gap by evaluating the
effectiveness of boiling, filtration, and chlorination in
reducing the incidence of waterborne diseases among
a community of 220 participants. Through this
assessment, we aim to provide evidence for the
adoption of effective, affordable, and accessible water
purification strategies in resource-limited settings,
with the goal of reducing the global burden of
waterborne diseases and improving public health
outcomes.

Objective

To compare the incidence of waterborne diseases
before and after the implementation of water
purification methods.

Methodology

This was a cross-sectional study conducted in a
community setting with 220 participants, in the area
of during . Participants were selected
based on informed consentand met the inclusion
criteria of being at least 18 years of age and residing
in the community for at least 6 months prior to the
study.

Inclusion Criteria

e Adults aged 18 years and older.

e Residents of the selected community for a
minimum of 6 months.

e  Willingness to participate in the study.

Exclusion Criteria

e Individuals with existing chronic waterborne
diseases.

e Pregnant or lactating women.

Data Collection

Data were collected through structured interviews
and health surveysto assess the incidence of
waterborne diseases,
including diarrhea, cholera, typhoid,  and dysentery.
Information was also gathered on the participants'
water purification practices before and after the
intervention, including the adoption of boailing,
filtration, or chlorination techniques. Additionally,
sociodemographic factors such as income, education
level, and access to clean water were documented to
identify potential barriers to adopting water
purification strategies.

Statistical Analysis

Descriptive statistics were used to summarize
demographic data, waterborne disease incidence, and
water purification practices. The incidence rate of
waterborne diseases was compared before and after
the introduction of the purification methods. Chi-
square tests were used to assess differences in disease
prevalence across the different purification methods.
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A p-value of <0.05 was considered statistically significant.
RESULTS
Table 1: Baseline Demographics of Study Population
Parameter Frequency (%)
Total Participants 220
Mean Age (years) 33.5+9.7
Gender
- Male 112 (50.9%)
- Female 108 (49.1%)

Educational Level

- No Formal Education

- Primary Education
- Secondary Education 76 (34.5%)

- Higher Education 37 (16.8%0)
The study population consisted of 220 adults, with a mean age of 33.5 years. There was a fairly balanced gender
distribution, with males constituting 50.9% of the participants. The majority of participants had secondary
education (34.5%) or primary education (28.2%), while 20.5% had no formal education. These demographics
help contextualize the findings, as education level is a key factor in the adoption of health interventions.

45 (20.5%)
62 (28.2%)

Table 2: Prevalence of Waterborne Diseases Before and After Intervention

Disease Type | Before Intervention (%) | After Intervention (%) | p-value
Diarrhea 30 (13.6%) 12 (5.5%) <0.01
Cholera 10 (4.5%) 3 (1.4%) <0.05

Typhoid Fever 12 (5.5%) 4 (1.8%) <0.05
Dysentery 8 (3.6%) 2 (0.9%) <0.05

A significant reduction in the incidence of waterborne diseases was observed after the implementation of water
purification strategies. The most notable decrease was seen in diarrhea, with a 7.9% reduction in prevalence,
followed by cholera (3.1% reduction) and typhoid fever (3.7% reduction). These findings demonstrate the

positive impact of water purification on reducing waterborne diseases in the community.

Table 3: Effectiveness of Water Purification Methods

Purification Method | Disease Reduction (%) | p-value
Boiling 25.5 <0.05
Filtration 45.0 <0.01
Chlorination 61.5 <0.001

Chlorination showed the highest effectiveness in reducing waterborne diseases (61.5%), followed by filtration
(45%) and boiling (25.5%). Chlorination emerged as the most efficient community-based purification strategy,
effectively reducing the incidence of waterborne diseases across the population.

Table 4: Adoption Rates of Water Purification Methods by Socioeconomic Status

Socioeconomic | Boiling Adoption | Filtration Adoption Chlorination
Status Rate (%) Rate (%) Adoption Rate (%)
Low 70 45 20
Middle 55 60 35
High 35 70 50
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Adoption Rates of Water Purification
Methods by Socioeconomic Status
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This table shows the adoption rates of different water purification methods based on the socioeconomic status of
the participants. The data indicates that individuals from low-income groups predominantly rely
on boiling (70%), possibly due to its lower cost and accessibility. Those from middle and high-
income backgrounds tend to adopt filtration (60% and 70%) and chlorination (35% and 50%) more frequently,
which is likely due to better access to infrastructure and resources. The middle- and high-income
groups demonstrated a greater reliance on more modern purification methods, with chlorination being the most
popular in these groups.

Table 5: Waterborne Disease Incidence by Water Purification Method

Waterborne Disease | Boiling (%) | Filtration (%) | Chlorination (%)
Diarrhea 15 10 5
Cholera 5 3 1

Typhoid Fever 3 2 0
Dysentery 2 1 0

Waterborne Disease Incidence by Water
Purification Method

Diarrhea Cholera Typhoid Fever Dysentery

[ S = N
o N OB

o N B ooy 00

W Boiling (%) mFiltration (%) m Chlorination (%)

This table illustrates the reduction in the incidence of waterborne diseases across the three water purification
methods. Chlorination was the most effective method, showing the greatest reduction in disease incidence
across all categories: diarrhea, cholera, typhoid fever, and dysentery. Filtration followed in effectiveness,
while boiling was the least effective, particularly in reducing cases of cholera and typhoid fever. These findings
suggest that chlorination is the most efficient method for controlling waterborne diseases in community settings.
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Table 6: Monthly Cost of Different Water Purification Methods (in USD)

Water Purification Method | Average Monthly Cost (USD)
Boiling 10
Filtration 6
Chlorination 2

This table provides the average monthly cost of using each water purification method. Boiling is the most
expensive method, with an average monthly cost of $10. This cost is primarily attributed to fuel or electricity
required for boiling water. Filtration is slightly cheaper at $6 per month, as it mainly involves the purchase of
filters. Chlorination, on the other hand, is the least expensive method at only $2 per month, making it the most
cost-effective solution for water purification. This table emphasizes the economic feasibility of chlorination,
especially in resource-limited settings.

Table 7: Effect of Water Purification Methods on Diarrheal Disease Incidence by Age Group

Age Group (years) | Boiling (%) | Filtration (%) | Chlorination (%)
18-30 14.5 9.0 3.0
31-45 12.0 6.0 1.5
46-60 9.0 4.0 1.0
60+ 8.5 3.0 0.5

This table presents the effect of water purification methods on the incidence of diarrheal diseases among
different age groups. It shows that younger individuals (18-30 years) experienced a higher rate of diarrheal
disease incidence, with boiling proving to be the least effective, followed by filtration and chlorination. As age
increased, the incidence rate of diarrhea significantly decreased, with the highest reduction observed in
the chlorination group. This suggests that chlorination may be more effective across age groups, especially in
older individuals, possibly due to better adherence to the treatment method.

Table 8: Water Purification Method Usage and Access by Housing Type

Housing Type | Boiling Usage (%) | Filtration Usage (%) | Chlorination Usage (%)
Urban 28 55 70
Semi-Urban 35 45 60
Rural 50 25 40

This table compares the use of different water purification methods across varying housing types: urban, semi-
urban, and rural. The data shows that boiling is most commonly used in rural areas (50%), likely due to limited
access to more advanced purification technologies. Filtration methods are more common in urban and semi-
urban areas, with chlorination being the most widely adopted in urban settings (70%). The findings suggest
that urban populations have greater access to resources and infrastructure that facilitate the adoption
of chlorination and filtration, whereas rural populations still rely heavily on boiling, which may be due to its
simplicity and the absence of community-based water treatment programs.

DISCUSSION

The findings of this study highlight the significant
role of community-based water purification strategies
in reducing the burden of waterborne diseases. The
introduction of chlorination, filtration,
and boiling methods in the community was associated
with a marked decrease in the incidence of diarrheal
diseases, cholera, typhoid,  and dysentery.  These
results are consistent with previous studies that have
demonstrated the effectiveness of water treatment
methods in improving public health outcomes,
particularly in regions with inadequate access to safe
water and sanitation [8][9]. Chlorination emerged as
the most effective method, showing the highest
reduction in disease incidence, particularly
for diarrhea and cholera. Chlorine’s broad-spectrum
antimicrobial properties allow it to eliminate a wide
range of pathogens commonly found in water, making
it a reliable and cost-effective method of water
purification. The results from this study confirm that
chlorination is not only an affordable solution but also
a highly efficient means of improving water quality
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and reducing waterborne diseases in community
settings [10].

While chlorination proved to be the most effective
method in this study, it is important to acknowledge
that its effectiveness is contingent upon several
factors, including proper dosage, adequate contact
time, and the absence of organic matter in the water
that ~may  reduce  chlorine’s disinfecting
power. Filtration methods, although effective at
reducing particulate matter and certain pathogens,
were less effective than chlorination in reducing the
incidence of diseases such as cholera and typhoid.
This is likely because filtration primarily removes
larger particles, and many waterborne pathogens,
particularly viruses, are small enough to pass through
most filters. As a result, filtration is most effective
when combined with another treatment method, such
as chlorination, to provide a more comprehensive
solution to water purification [11].

Boiling, although widely practiced, was the least
effective method in reducing the incidence of
waterborne diseases in this study. This finding is
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consistent with previous research that has shown that
boiling, while effective at killing most bacteria and
parasites, is often impractical in resource-poor settings
due to the high energy requirements and time
constraints involved in boiling large quantities of
water. Additionally, boiling does not remove chemical
contaminants, which can still pose health risks,
particularly in areas with industrial pollution or
agricultural  runoff. However, boiling remains a
widely accepted method, particularly in rural areas
where access to alternative purification technologies
is limited. Therefore, while boiling can be a valuable
supplementary method, it is unlikely to be a
sustainable long-term solution without improvements
in energy access or the introduction of more efficient
methods of water treatment [12].

The sociodemographic factors identified in this study,
such  associoeconomic  status, education  level,
and geography, significantly influenced the adoption
and effectiveness of the water purification methods.
For instance, individuals from higher-income
backgrounds were more likely to
adopt filtration and chlorination methods, which are
perceived as more effective and convenient, while
those from low-income households were more likely
to rely on boiling, which is inexpensive but less
effective. Similarly, individuals with higher education
levels were more likely to trust and use chlorination
due to increased awareness of its benefits. These
findings underscore the need for public health
interventions that address social determinants of
health, such as education and economic access to safe
water treatment methods, to ensure equitable and
widespread adoption of water purification strategies
[13][14].

The cost-effectiveness of the purification methods is
also a critical consideration in designing sustainable
water treatment programs. While chlorination was the
most effective method in this study, it was also the
most cost-effective, with an average monthly cost of
just $2 per household. In
contrast, boiling and filtration methods were  more
expensive, especially in rural areas where access to
fuel or quality filters may be limited.
The affordability and ease of use of chlorination make
it an ideal solution for large-scale interventions
in low-resource settings, where financial constraints
often limit the use of more advanced water treatment
technologies. The findings from this study suggest
that chlorinationshould be prioritized in public health
interventions aimed at reducing the burden of
waterborne diseases, particularly in rural and
underserved areas [15].

Overall, the results of this study provide strong
evidence that community-based water purification
strategies are a feasible and effective means of
reducing waterborne diseases in resource-limited
settings. The integration of multiple purification
methods, such as
combining chlorination with filtration or boiling, can
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further improve water quality and reduce disease
incidence.  Public  health  programs  should
prioritize chlorination as the primary method for
community water treatment, while also addressing
the social, economic, and educational barriers that
may limit the adoption and sustained use of these
methods. Future research should explore the long-
term impact of these strategies on public health
outcomes, as well as the potential for scaling up these
interventions in other regions affected by waterborne
diseases [16][17].

CONCLUSION

Community-based water purification strategies are
effective in reducing the burden of waterborne
diseases. Chlorination emerged as the most effective
method, followed by filtration and boiling. The
findings underscore the importance of integrating
these strategies into public health interventions,
particularly in underserved areas, to improve water
safety and reduce waterborne disease transmission.
Future research should focus on scaling these
interventions and addressing the sociocultural
barriers to widespread adoption.
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