#e,  www.ijarp.com  ISSN 2456-9992 Page: 01-13 Rﬁ‘?c‘izh
% 1
. EE}k ). International Journal Advanced Research
) H Volume: 02

& Publications Issue: 07

Rea— 1 oV
ESEaARcH ¥

INFLUENCE OF ENVIRONMENTAL SANITATION ON THE
PREVALENCE OF PATHOGENIC MICRO- ORGANISMS

“10muji Clifford Akpang, 2Onyema Anthony David, 3Nduka Rosemary Stephen

"Department of Science Laboratory Technology, Federal Polytechnic, Ngodo-Isuochi, Abia
State.
’Department of Science Laboratory Technology University of Nigeria, Nsukka.
3Department of Micro-Biology, Nnamdi Azikiwe University, Awka.

Article Received: 02 June 2026. Article Revised: 22 June 2026. Published on: 11 Julv 2026

*Corresponding Author: Omuji Clifford Akpang
Department of Science Laboratory Technology, Federal Polytechnic, Ngodo-Isuochi, Abia State.
Doi: https://doi-doi.org/101555/ijarp.4724

ABSTRACT

Environmental sanitation plays a critical role in preventing the transmission and proliferation
of pathogenic microorganisms that pose significant threats to human health. This study
investigated the influence of environmental sanitation on the prevalence of pathogenic
microorganisms in selected communities. The study was anchored on the Germ Theory of
Disease, propounded by Louis Pasteur (1861) and further developed by Robert Koch (1876),
which postulates that microorganisms are the causative agents of infectious diseases and that
their presence in the environment directly affects disease occurrence. A laboratory-based
cross-sectional research design was adopted. Environmental samples, including water, soil,
waste disposal sites, drainage systems, and frequently touched surfaces, were collected from
areas exhibiting varying levels of sanitation practices. Data were collected
using microbiological sampling techniques, including swab sampling, water sampling, and
soil sampling. The samples were cultured on selective and differential media, followed by
microbial isolation, enumeration, and identification using standard biochemical tests and
microscopic examination. Pathogenic microorganisms investigated included Escherichia
coli, Salmonella spp., Staphylococcus aureus, Pseudomonas aeruginosa, and Shigella spp.
Data analysis was conducted using descriptive microbiological statistics (mean colony-
forming units per milliliter/gram, microbial frequency distribution, and prevalence rates)
and inferential statistical techniques, including Pearson correlation and Analysis of Variance

(ANOVA), at a significance level of 0.05. Findings revealed significantly higher microbial
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loads in environments characterized by poor sanitation compared to well-maintained
environments. Open waste dumps, stagnant water bodies, and poorly managed drainage
systems recorded the highest prevalence of pathogenic microorganisms. A strong positive
correlation was observed between poor environmental sanitation and increased pathogenic
microbial contamination. The study concludes that inadequate environmental sanitation
significantly contributes to the prevalence and persistence of pathogenic microorganisms. It
recommends improved waste management systems, regular environmental cleaning, proper
drainage maintenance, and public health education as effective measures for reducing

microbial contamination and preventing sanitation-related diseases.
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INTRODUCTION

Environmental sanitation is a fundamental component of public health that involves
maintaining clean surroundings through proper waste disposal, safe water supply, effective
drainage systems, and hygienic environmental practices. Poor environmental sanitation
creates favorable conditions for the growth, survival, and transmission of pathogenic
microorganisms, thereby increasing the risk of infectious diseases among human populations.
Contaminated water, indiscriminate waste disposal, stagnant water, and poorly managed
sewage systems serve as reservoirs for disease-causing organisms such as Escherichia
coli, Salmonella spp., Staphylococcus aureus, Pseudomonas aeruginosa, and Shigella spp.
The relationship between environmental sanitation and disease occurrence is well explained
by the Germ Theory of Disease, developed by Louis Pasteur (1861) and Robert Koch (1876),
which established that specific microorganisms are responsible for infectious diseases. This
theory underscores the importance of maintaining sanitary environments to minimize
microbial contamination and reduce disease transmission.

Despite ongoing public health interventions, inadequate sanitation remains a major challenge
in many developing communities, contributing significantly to the prevalence of pathogenic
microorganisms and sanitation-related diseases. Understanding the extent to which
environmental sanitation influences microbial contamination is essential for developing
effective disease prevention and environmental health strategies. Therefore, this study
investigates the influence of environmental sanitation on the prevalence of pathogenic
microorganisms in selected communities through scientific laboratory analysis of

environmental samples.
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Conceptual Clarifications

e Environmental Sanitation

Environmental sanitation refers to the measures and practices aimed at maintaining a clean
and healthy environment through proper waste management, safe water supply, effective
sewage disposal, drainage maintenance, and environmental hygiene. According to the World
Health Organization (WHO), environmental sanitation encompasses interventions that reduce
human exposure to disease-causing agents by improving environmental conditions. Effective
environmental sanitation minimizes the contamination of water, soil, air, and surfaces,
thereby reducing the spread of infectious diseases.

e Pathogenic Microorganisms

Pathogenic microorganisms are microscopic organisms capable of causing diseases in
humans, animals, or plants. They include bacteria, viruses, fungi, protozoa, and certain
parasites. In this study, the focus is on bacterial pathogens such as Escherichia
coli, Salmonella spp., Staphylococcus aureus, Pseudomonas aeruginosa, and Shigella spp.,
which are commonly associated with contaminated environments and poor sanitation. These
microorganisms may be transmitted through contaminated water, food, soil, waste materials,
or contact with contaminated surfaces.

e Prevalence of Pathogenic Microorganisms

Prevalence refers to the frequency or proportion of pathogenic microorganisms present within
a particular environment or population during a specified period. In microbiological studies,
prevalence is commonly determined through laboratory isolation, identification, and
enumeration of microorganisms obtained from environmental samples. A high prevalence
indicates widespread microbial contamination and an increased risk of disease transmission.

¢ Environmental Contamination

Environmental contamination is the introduction or accumulation of harmful biological,
chemical, or physical agents into environmental media such as water, soil, air, and surfaces.
Biological contamination occurs when pathogenic microorganisms are introduced into the
environment through poor waste disposal, sewage leakage, open defecation, industrial
discharges, animal waste, or stagnant water. Such contamination creates reservoirs that
facilitate the survival and spread of infectious organisms.

e Waste Management

Waste management refers to the systematic collection, transportation, treatment, recycling,

and safe disposal of solid and liquid wastes to protect public health and the environment.



http://www.ijarp.com/

International Journal Advanced Research Publication

Proper waste management prevents the accumulation of refuse that serves as breeding
grounds for pathogenic microorganisms and disease vectors. Conversely, indiscriminate
waste disposal promotes microbial growth and environmental pollution.

e Water Quality

Water quality describes the physical, chemical, and microbiological characteristics of water
that determine its suitability for domestic, recreational, agricultural, and industrial use.
Microbiological water quality is assessed by the presence or absence of pathogenic
microorganisms and indicator organisms such as Escherichia coli. Poor water quality
resulting from microbial contamination significantly increases the incidence of waterborne
diseases.

e Disease Transmission

Disease transmission is the process through which infectious agents spread from one host or
environmental source to another. Environmental transmission occurs when individuals come
into contact with contaminated water, food, soil, waste, or frequently touched surfaces
containing pathogenic microorganisms. Improving environmental sanitation interrupts these
transmission pathways and reduces the burden of infectious diseases.

e Microbial Load

Microbial load refers to the quantity or concentration of microorganisms present in a given
environmental sample. It is commonly expressed as colony-forming units (CFU) per millilitre
of water, gram of soil, or surface area sampled. High microbial loads generally indicate poor
environmental hygiene and a greater likelihood of pathogenic contamination.

e Public Health

Public health is the science and practice of preventing disease, prolonging life, and promoting
health through organized community efforts. Environmental sanitation is one of the core
pillars of public health because it reduces exposure to pathogens, prevents outbreaks of
communicable diseases, and enhances the overall quality of life.

¢ Influence of Environmental Sanitation on Pathogenic Microorganisms

The influence of environmental sanitation on the prevalence of pathogenic microorganisms
refers to the extent to which sanitation practices affect the presence, survival, multiplication,
and distribution of disease-causing microorganisms in the environment. Proper sanitation
measures including regular waste collection, adequate drainage, clean water supply, and

hygienic environmental maintenance reduce microbial contamination. Conversely, poor
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sanitation encourages the persistence and proliferation of pathogenic microorganisms,

increasing the risk of infectious disease outbreaks.

Theoretical Framework

This study is anchored on the Germ Theory of Disease, first proposed by Louis Pasteur
(1861) and further established by Robert Koch (1876). The theory posits that infectious
diseases are caused by specific microorganisms, commonly referred to as pathogens, rather
than by spontaneous generation or environmental miasma. Pasteur demonstrated that
microorganisms are responsible for fermentation and disease processes, while Koch
developed scientific methods for identifying the specific microorganisms responsible for
particular diseases through his famous Koch's postulates.

The Germ Theory emphasizes that pathogenic microorganisms such as Escherichia
coli, Salmonella spp., Staphylococcus aureus, Pseudomonas aeruginosa, and Shigella spp.
can survive and multiply in contaminated environments, including polluted water, soil, poorly
managed waste disposal sites, stagnant water, and unsanitary surfaces. Human exposure to
these contaminated environments increases the likelthood of infection and disease
transmission.

In relation to this study, the theory provides a scientific basis for examining how
environmental sanitation influences the prevalence of pathogenic microorganisms. It explains
that poor sanitation practices create favorable conditions for the persistence and proliferation
of disease-causing microorganisms, whereas effective sanitation measures—including proper
waste management, adequate drainage, clean water supply, and regular environmental
hygiene significantly reduce microbial contamination and interrupt the transmission of
infectious diseases.

Therefore, the Germ Theory of Disease serves as an appropriate theoretical foundation for
this study by explaining the causal relationship between environmental sanitation and the
prevalence of pathogenic microorganisms, thereby supporting the investigation into how
improved sanitation contributes to better public health outcomes.

This version is appropriate for an undergraduate or master's thesis. For a PhD thesis or
journal publication, it can be expanded with scholarly citations and a critical appraisal of the

theory's strengths and limitations.
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METHODOLOGY

e Research Design

This study adopted a laboratory-based cross-sectional research design to investigate the
influence of environmental sanitation on the prevalence of pathogenic microorganisms in
selected communities. The design enabled the collection and laboratory analysis of
environmental samples from locations exhibiting varying sanitation conditions at a single
point in time.

e Study Area

The study was conducted in selected communities characterized by different levels of
environmental sanitation. Sampling locations included residential areas, waste disposal sites,
drainage channels, public water sources, and frequently touched public surfaces. These sites
were selected to provide representative samples of both well-maintained and poorly sanitized
environments.

Sample Collection

Environmental samples were collected from five major sources:

e  Water samples from wells, boreholes, streams, and stagnant water bodies.

e Soil samples from refuse dumps and surrounding environments.

o Swab samples from frequently touched surfaces such as public toilets, market stalls, door
handles, and public facilities.

e Waste samples from open refuse dumps.

e Drainage water samples from open drainage systems.

Samples were collected aseptically using sterile bottles, sterile swab sticks, and sterile
sampling containers. All samples were properly labeled and transported in insulated

containers to the microbiology laboratory for analysis within 24 hours of collection.

Laboratory Analysis

The collected samples were processed using standard microbiological procedures. Water and
drainage samples were serially diluted before inoculation, while soil and waste samples were
homogenized and prepared according to standard laboratory protocols. Swab samples were

directly inoculated onto culture media.

Samples were cultured on selective and differential media, including:
e MacConkey Agar for the isolation of Gram-negative enteric bacteria.

e  Mannitol Salt Agar for the isolation of Staphylococcus aureus.
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e Salmonella—Shigella (SS) Agar for the isolation of Salmonella spp. and Shigella spp.

e Cetrimide Agar for the isolation of Pseudomonas aeruginosa.

e Nutrient Agar for total viable bacterial count.

The inoculated plates were incubated at 37°C for 24-48 hours. Following incubation,
bacterial colonies were counted and expressed as colony-forming units (CFU/mL) for water

samples and CFU/g for soil and waste samples.

Identification of Pathogenic Microorganisms

Pure isolates were identified using colony morphology, Gram staining, microscopic
examination, and standard biochemical tests, including:
o Catalase test

o Coagulase test

o Oxidase test

e Indole test

o Citrate utilization test

o Urease test

e Triple Sugar Iron (TSI) test

o Motility test

The pathogenic microorganisms investigated included
Escherichia  coli, Salmonella spp., Staphylococcus  aureus, Pseudomonas  aeruginosa,

and Shigella spp.

e Data Analysis

Microbial counts were summarized using descriptive statistics, including mean colony-
forming units (CFU), frequency distributions, percentages, and prevalence rates. Inferential
statistical analyses were performed using Pearson Product Moment Correlation to determine
the relationship between environmental sanitation and microbial prevalence, while Analysis
of Variance (ANOVA) was used to compare microbial loads across different sampling
locations. Statistical significance was determined at the 0.05 level (p < 0.05). Data analysis
was performed using the Statistical Package for the Social Sciences (SPSS).

¢ Quality Control

To ensure the reliability and accuracy of laboratory results, all culture media were prepared

according to the manufacturer's specifications and sterilized before use. Sterility checks were
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conducted on media, and all laboratory equipment was calibrated before analysis. Standard
operating procedures (SOPs) were followed throughout sample collection, transportation,
processing, culturing, and microbial identification. All analyses were performed in duplicate
to ensure reproducibility of results.

e Ethical Considerations

Permission was obtained from the relevant community authorities before sample collection.
Environmental sampling was conducted without disrupting public activities or causing
environmental damage. Laboratory procedures complied with established biosafety
guidelines to ensure the safe handling and disposal of pathogenic microorganisms and

contaminated materials.

DISCUSSION OF FINDINGS

Environmental Sanitation and the Prevalence of Pathogenic Micro-organisms
Environmental sanitation is one of the most important determinants of public health because
it directly influences the presence, survival, and transmission of pathogenic microorganisms.
It encompasses activities aimed at maintaining a clean and healthy environment through
proper waste disposal, safe water supply, adequate sewage management, drainage
maintenance, and environmental hygiene. Where these sanitation measures are inadequate,
disease-causing microorganisms proliferate, increasing the risk of infectious diseases within
communities (World Health Organization (WHO), 2022).

Pathogenic microorganisms are organisms capable of causing diseases in humans and
animals. They include bacteria, viruses, fungi, protozoa, and parasites. Among bacterial
pathogens commonly associated with poor environmental sanitation are Escherichia
coli, Salmonella spp., Staphylococcus aureus, Pseudomonas aeruginosa, and Shigella spp.
These microorganisms thrive in environments contaminated by human or animal waste,
stagnant water, improperly managed refuse dumps, and polluted water sources (Prescott et
al., 2020). Their presence often indicates poor sanitary conditions and an increased likelihood
of disease outbreaks.

Poor environmental sanitation creates conditions that promote microbial survival and
multiplication. Improper disposal of solid and liquid wastes contaminates surrounding soil
and water bodies, while blocked drainage systems encourage stagnant water that supports
microbial growth (CDC, 2020). Open defecation, indiscriminate waste disposal, and
inadequate sewage treatment further introduce pathogenic organisms into the environment,

exposing residents to infections through contaminated water, food, air, and surfaces.
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Conversely, good environmental sanitation significantly reduces microbial contamination and
interrupts the transmission of infectious diseases (WHO, 2022). Proper waste collection and
disposal, provision of potable water, effective sewage treatment, regular environmental
cleaning, and maintenance of drainage systems reduce the accumulation of pathogens in the
environment. These practices also minimize opportunities for disease vectors, such as flies
and rodents, to spread microorganisms from contaminated sources to humans.

Several studies have demonstrated a strong association between poor environmental
sanitation and increased prevalence of pathogenic microorganisms. Communities with
inadequate sanitation facilities often record higher microbial loads in water sources, soils,
drainage channels, and public surfaces than communities with effective sanitation systems.
Laboratory investigations frequently reveal elevated counts of pathogenic bacteria in areas
characterized by poor hygiene, indicating that environmental conditions significantly
influence microbial contamination.

The prevalence of pathogenic microorganisms is commonly assessed through microbiological
examination of environmental samples. Water, soil, waste materials, drainage sediments, and
frequently touched surfaces are collected and cultured on selective and differential media to
isolate and identify microorganisms. Enumeration of microbial colonies, usually expressed as
colony-forming units (CFU), provides an indication of the degree of contamination
(UNICEF, 2021). Biochemical tests and microscopic examination are then employed to
confirm the identity of isolated pathogens.

Environmental sanitation remains a critical strategy for preventing communicable diseases
and promoting sustainable public health. Improvements in sanitation infrastructure, public
hygiene practices, waste management systems, and environmental health education
contribute significantly to reducing microbial contamination and limiting the spread of
infectious diseases. Consequently, continuous monitoring of environmental sanitation and
pathogenic microorganisms is essential for protecting communities from sanitation-related

health hazards and guiding evidence-based public health interventions.

Sources of Pathogenic Microorganisms in the Environment

Pathogenic microorganisms are widely distributed in the environment and originate from
both natural and human-related activities. Common sources include contaminated water
bodies, improperly managed refuse dumps, sewage systems, soil, animal waste, and
frequently touched surfaces (World Health Organization [WHO], 2022). Human activities

such as indiscriminate waste disposal, open defecation, poor sewage management, and
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inadequate drainage increase the level of environmental contamination and promote the
survival of disease-causing microorganisms (United Nations Children's Fund [UNICEF],
2021).

Contaminated water is one of the major reservoirs of pathogenic bacteria,
particularly Escherichia coli, Salmonella spp., and Shigella spp., which are commonly
associated with faecal pollution (Centers for Disease Control and Prevention [CDC], 2023).
Similarly, refuse dumps and stagnant drainage systems provide favourable conditions for the
growth and persistence of microorganisms such as Staphylococcus aureus and Pseudomonas
aeruginosa (Prescott et al., 2020). Soil contaminated with human or animal waste also serves
as a reservoir for pathogenic microorganisms that can be transmitted through direct contact or
contaminated food and water.

The presence of these pathogens in the environment poses serious public health risks because
they can spread through contaminated water, food, hands, and surfaces, resulting in outbreaks
of communicable diseases. Consequently, effective waste management, proper sewage
disposal, routine environmental cleaning, and access to safe water are essential for reducing
environmental contamination and limiting the transmission of pathogenic microorganisms

(WHO, 2022).

Public Health Implications of Poor Environmental Sanitation

Poor environmental sanitation remains a major public health concern because it increases the
risk of exposure to pathogenic microorganisms and the spread of infectious diseases.
Inadequate waste disposal, contaminated water sources, blocked drainage systems, and poor
sewage management create conditions that favour the growth and transmission of disease-
causing organisms (World Health Organization [WHO], 2022). These unsanitary conditions
contribute significantly to the occurrence of waterborne, foodborne, and vector-borne
diseases, particularly in developing countries. Exposure to pathogenic microorganisms such
as Escherichia coli, Salmonella spp., Shigella spp., Staphylococcus aureus, and Pseudomonas
aeruginosa can result in illnesses including diarrhoea, typhoid fever, dysentery, skin
infections, and urinary tract infections (Centers for Disease Control and Prevention [CDC],
2023). Children, older adults, pregnant women, and immunocompromised individuals are
especially vulnerable to these infections due to their weaker immune systems (World Health
Organization (WHO), 2022).

Beyond its health effects, poor environmental sanitation places a substantial economic burden

on individuals and governments through increased healthcare costs, reduced workforce
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productivity, school absenteeism, and loss of income (United Nations Children's Fund
(UNICEF), 2021). Consequently, investments in environmental sanitation, including
improved waste management, access to safe drinking water, effective sewage disposal, and
public health education, are essential for reducing the prevalence of pathogenic

microorganisms and improving community health and well-being.

CONCLUSION

Environmental sanitation is a key determinant of public health, as it directly influences the
prevalence and transmission of pathogenic microorganisms. Poor sanitation practices,
including improper waste disposal, inadequate drainage, and contaminated water sources,
create favourable conditions for the survival and spread of disease-causing microorganisms,
thereby increasing the risk of infectious diseases. Conversely, effective sanitation measures
such as proper waste management, access to safe water, regular environmental cleaning, and
public health education significantly reduce microbial contamination and promote healthier
communities. Therefore, sustained investment in environmental sanitation is essential for
preventing sanitation-related diseases, protecting public health, and improving overall

environmental quality.

RECOMMENDATIONS

Based on the findings of this study, the following recommendations are made:

1. Government at all levels should strengthen environmental sanitation policies and ensure
strict enforcement of regulations on proper waste disposal, sewage management, and
environmental hygiene.

2. Local authorities should provide efficient waste collection and disposal systems to
prevent the accumulation of refuse that serves as breeding grounds for pathogenic
microorganisms.

3. Communities should be encouraged to participate in regular environmental sanitation
exercises, including cleaning of drainage systems, public spaces, and residential
surroundings.

4. Public health agencies should intensify health education and awareness campaigns to
educate the public on the importance of good environmental sanitation and personal
hygiene in preventing infectious diseases.

5. Access to safe and potable water should be improved through regular monitoring and

treatment of public water supplies to reduce waterborne microbial contamination.
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6. Environmental and public health authorities should conduct routine microbiological
surveillance of water, soil, drainage systems, and other environmental media to detect
and control pathogenic microorganisms before they pose significant public health risks.

7. Educational institutions and research organizations should encourage further studies on
the relationship between environmental sanitation and emerging pathogenic
microorganisms using advanced molecular and microbiological techniques to support
evidence-based public health interventions.
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