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Infectious diseases are highly spread through environmental exposure. Environmental interventions,
such as those used to prevent harm from environmental exposures, are critical for reducing disease
burden. Nonetheless, these interventions are not effective in all regions and depend on the
infrastructural conditions, political will, and environmental conditions. This essay assesses the role
and effectiveness of public health interventions in reducing the spread of infectious diseases through
environmental exposure, with reference to waterborne, vector borne, and airborne diseases. A
systematic review strategy was adopted, with health reports, case studies, and studies by other
researchers analyzed. Some of the interventions targeted by the research included sanitation, water
treatment, and vector control. In comparing intervention results, data from regions with different
socio-economic and environmental conditions were used Environmental exposure also increases
interactions between humans and animals, enabling the spillover of zoonotic pathogens from wildlife
and livestock. Poor waste management, biodiversity loss, and habitat disruption further heighten
animal-to-human transmission risks, reinforcing the need for public health interventions that address
ecological drivers of infectious diseases. The results show that health programs for the general
population, such as sanitation and water purification, have effectively reduced the spread of the
disease. The effectiveness of these interventions, however, depends on the infrastructure on the
ground, funding, and political will. Intervention effectiveness is also affected by environmental
factors, including climate change and urbanization. There is a need to continue investing in public
health infrastructure, especially in low-resource areas. Combined strategies to control and mitigate
socio-economic and ecological aspects are essential to sustainable disease prevention.
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Introduction

Environmental exposure plays a significant
role in the spread of various infectious diseases
(Andrianou et al., 2021). Water, air, food, and
sanitation are essential factors in the spread of
disease, which is why they are crucial concerns
for population health. Close to environmental
conditions are infectious diseases, such as
waterborne diseases like cholera and malaria,
which are spread by vectors, and tuberculosis, an
airborne disease (Priiss-Ustiin et al., 2016). To
develop the most effective interventions to
promote better health in the community, one
needs to understand how these environmental
exposures contribute to the spread of the disease
(Ezzati et al., 2005). Although efforts to address
environmental health risks have improved, there
remains a gap in understanding the overall
drivers of disease outbreaks. Poor sanitation,
unsafe water, and waste management in most
areas still contribute to the prevalence of
infectious diseases (Eisenberg et al., 2007).
Moreover, in low-resource settings, effective
public health interventions are, in most cases,
hampered by a lack of infrastructure, political
instability, and funding. Thus, it is essential that
strong public health interventions can be used to
reduce these risks and disease burden.
Environmental exposure does not only affect
humans directly but also influences infection
dynamics through animals and wildlife. Many
pathogens circulate first in animal hosts before
reaching humans, making wildlife-environment
interactions a major component of disease

transmission. Poor environmental conditions,
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such as unmanaged waste, contaminated water,
degraded habitats, and urban encroachment,
bring humans, livestock, and wildlife into closer
contact, increasing zoonotic spillover risks
(Leibler et al., 2016). Diseases such as rabies,
and Ebola

demonstrate how disrupted ecosystems and

avian influenza, leptospirosis,

stressed animal populations can accelerate
pathogen transfer to people (Ellwanger et al.,
2021). Understanding these animal-environment
pathways strengthens the rationale for
interventions that address both ecological and

human health determinants.

Environmental factors primarily drive the

transmission of many infectious diseases
(Jamuna et al., 2025). These are cholera,
dysentery and typhoid diseases, which are spread
by contaminating water sources through poor
sanitation and unhygienic drinking water (Costa,
2025). Malaria, dengue fever, and Zika virus are
among the most common diseases spread by
vectors, which are influenced by environmental
factors such as stagnant water, climate change,
and urbanization, providing appropriate
conditions for vector breeding in these areas. Air
pollution and poor quality of air bring about
diseases like tuberculosis and airborne
respiratory diseases. Moreover, when humanity
becomes affected by such zoonotic diseases as
Ebola or a zoonotic influenza, the disease can be
transmitted by the animal-to-environment
interaction in particular cases when the control
measures are poor in a specific area (Wang et al.,
2025). Environmental conditions also affect
these diseases, and outbreaks are usually

associated with changes in those conditions.
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Figure 1: Conceptual Framework of Environmental Exposure and Infectious Disease Transmission

Figure 1 illustrates a conceptual framework
between important environmental determinants,
infectious disease transmission pathways, and
associated health outcomes. It identifies key risk
factors, including unsafe water, poor sanitation,
poor air quality, poor waste disposal, and
climate-related changes, that shape the
environment in which pathogens spread through
waterborne, vector-borne, airborne, and zoonotic
pathways (Smith, 2024). The other strategic

points of intervention by the public health that

can be found in the figure are the enhancement of
sanitation, access to safe drinking water, the
absence of proper control over vectors, proper
handling of waste and changing the climate. The
interaction between environmental determinants
and social health interventions is evidenced by
the fact that
interventions interrupts the pathways of disease

the combination of these

transmission and lessens the disease (McCloskey
etal., 2014).

Table 1: Environmental Determinants and Associated Infectious Diseases

Environmental Determinant Associated Disease Types
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Examples

Unsafe Water Sources
Poor Sanitation
Poor Air Quality
Climate Variability
Improper Waste Disposal

Biodiversity Loss

Waterborne
Waterborne / Zoonotic
Airborne
Vector-borne / Zoonotic
Waterborne / Vector-borne

Zoonotic

Cholera, Typhoid, Dysentery

Diarrheal diseases, Hepatitis A

Tuberculosis, Influenza
Malaria, Dengue, Zika
Cholera, Leptospirosis

Ebola, Lyme disease




Table 1 summarizes some of the significant
environmental determinants that enable the
spread of infectious diseases and classifies them
by disease type (Ellwanger et al., 2021). Poor
water supply, poor hygiene, improper waste
disposal, and poor air quality enable the spread of
waterborne, airborne, vector borne, and zoonotic
diseases (Fetrat, 2025). Climate variability and
biodiversity loss also contribute to the increased
chances of the pathogen development and
transmission, in particular, the emergence and
transmission of the vector-borne and zoonotic
infections (Olatunji et al., 2024). The table gives
succinct examples of the impacts of
environmental factors on the epidemiology of
major infectious diseases in the world (Putri et

al., 2025).

This is because, through different public
health efforts, the impacts of environmental
exposures on the transmission of infectious
(Weiss &

reduces the

diseases have been reduced
McMichael, 2004).

problem of water pollution and fecal-oral

Sanitation

infections by means of better sewage and waste
disposal (Smith et al., 2005). Water treatment
techniques such as filtration, chlorination, and
other purification methods are vital for providing
safe drinking water and preventing waterborne
diseases. Among the measures that can be used
to control the disease are the use of insecticide-
treated bed nets, spraying, and destroying
breeding grounds of vectors as some of the
strategies employed in the transmission of the
disease. Additionally, communities are informed
on how to properly sanitize, use safe water, and
through health education

control  vectors
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campaigns, enabling them to reduce the risk of

disease in their communities.

Documented realistic interventions in public
health have proven to be effective in disease
transmission in most of the regions yet others are
not likely to get the required outcomes (Wu et al.,
2006). In

infrastructure and

places where there is good
health

interventions like the availability of clean water

institutions

and the use of vectors control programs have
reduced the number of cases of diseases like
cholera and malaria drastically. However, in
resource poor regions or countries engulfed in
wars, there are a number of challenges associated
with undertaking such interventions. Such issues
are inadequate infrastructure, political instability
and lack of adequate healthcare facilities. Even
where they are present, these barriers result in the
interventions being not applied consistently and
satisfactorily. Thus, interventions may be
effective, but local conditions and resources may

sometimes constrain their success.

There are various obstacles to the effective
operation of a public health intervention in low-
resource settings (Ebi et al., 2006). The problem
of infrastructure is significant, as many areas lack
basic services such as clean water supply, sewer
pipes, and adequate health facilities, which are
required to control disease effectively. Financial
constraints also exacerbate existing problems, as
most low-income areas lack the resources to run
large-scale health programs. Also, political will
is usually lacking, particularly in regions where
governments are weak or conflict-ridden, and the
priority is not the well-being of the masses.

Finally, the other obstacle is that of public



awareness when people lack sufficient
information on the significance of hygiene and
disease prevention health education campaigns
might not be so effective. These challenges
indicate the need to have multifaceted solutions
to issues that cut across technical and socio-
political aspects of interventions geared towards

preserving the health of the population.
Key Contributions

< This study evaluates the efficacy of

interventions in  sanitation,  water

treatment, and vector control to reduce

disease  transmission  driven by
environmental factors.

< The research examines the effects of
environmental factors, such as sanitation
and climate, on the effectiveness of
interventions in improving population
health.

< The paper provides recommendations to
strengthen the community's health

infrastructure, especially for those with

limited resources, to reduce environmental

health hazards.

The paper will be divided into the following
sections: Methodology section, which describes
the research approach and data collection
methods that will be implemented to assess the
efficiency of interventions. The findings section
gives the results of the research, which concerned
the effectiveness of interventions aimed at
protecting the health of the population. The
Discussion discusses the interpretations of the
results, provides policy implications, and
presents the prospective research areas. The

Conclusion summarizes the results and indicates
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the necessity of further investment in public
health.

Approach to Assessing Intervention

Effectiveness

Research Approach

This research uses the systematic review
approach to evaluate the efficacy of interventions
in the sphere of preventing the spread of
infectious diseases associated with
environmental exposure (Idoko et al., 2024). The
systematic review was selected as this method
enables conducting a coherent and structured
examination of the available studies on the topic
and the identification of trends, contradictions,
and significant results in the vast field of studies.
Qualitative and quantitative analyses will be
covered in the review, including issues of
different types of environmental exposures, i.e.,
water contamination, poor sanitation, and air
pollution, as well as the related public health
measures applied to mitigate the spread of the
disease. The review will be based on the
interventions within the topics of waterborne
diseases (e.g., cholera), vector-borne diseases
(e.g., (e.9.,
tuberculosis), and zoonotic diseases (e.g., Ebola),

malaria), air-borne diseases
and will aim to combine the data of different
geographic areas, socio-economic statuses, and
the contexts of different population health
(Prashanth, 2025). The results of this systematic
review will be categorized to emphasize the
successful interventions and those experiencing
difficulties, which will help in a further
comprehension of effective strategies of disease

prevention.



Data Collection Methods and Criteria

The data used to address this research will be
gathered in a systematic manner through the
various academic databases or publications like
PubMed, Scopus, Google Scholar, as well as grey
literature (reports of health organizations, e.g.,
the World Health Organization (WHO), the
Centers for Disease Control and Prevention
(CDC), and other health agencies of countries).
The inclusion criteria will be as follows: (1) the
studies will have to be published within the past
10 years to guarantee the relevance of the data
and its timeliness, (2) the studies will have to
examine the public health interventions that
could potentially impact the environmental
factors contributing to the instance of the
infectious diseases, and (3) the studies will have
to provide the clear and quantifiable outcomes,
like changes in the rates of the occurrence or
transmission of the infectious disease after and
before the implementation of the interventions.
The exclusion criteria will be the studies that are
not interventional in nature, those that do not
provide reliable or measurable information on
outcomes, and non-peer-reviewed publications.
Besides, the chosen articles will be filtered to
include only those studies that are performed in
high-risk,

environmental

low-resource facilities, in which
health

common. This selection procedure guarantees

issues are the most

that the sample of the studies is as broad as
possible, which will give a complete picture of
the current condition of the public health

interventions in various environments.
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Analysis Plan for Assessing Intervention

Effectiveness

The evaluation will involve a number of steps
to assess the efficiency of the interventions in the
field of health of the population. A comparative
analysis will be performed initially by analyzing
the rates of disease transmission before and after
the intervention, and how the implementation of
the particular interventions has influenced the
incidence, mortality, and morbidity rates of the
diseases that can be attributed to the
environmental exposure. As an example, a
decrease in the rate of waterborne diseases in the
course of water purification introduction or the
enhancement of sanitation systems will be
compared. The interventions will be classified
according to their nature (e.g., sanitation
improvements, water treatment, measures against
vectors, health education campaigns) so as to
determine which types of interventions have
proven to have had the most significant positive
influence in various settings. The environmental
factors that will be looked at to assess their
impact on the intervention outcome will include
the climate (which can affect the population of
vectors), sanitation (which can affect waterborne
diseases), and infrastructure (which may affect
access to safe drinking water). The difference
will also be studied between regions, considering
the socio-economic, political, and geographic
differences that might affect the interventions
and their effectiveness. Also, the relationships
between the interventions and the outcomes will
be quantified with the help of statistical analysis
(e.g., regression models or meta-analysis) to

determine the statistically significant patterns or



correlations between particular interventions and
the decrease in the spread of the disease. The
limitations and the possible bias in the studies
that might have been used, including the sample
size, study design, and the quality of data, will
also be analyzed to provide the reliability and
validity of the findings made on the basis of the
results. Using a combination of qualitative data
and subsequent quantitative data, the current
study intends to offer a comprehensive
evaluation of the risks that various public health
programs can alleviate the risk of contracting
infectious diseases related to environmental

exposure.
Outcomes of Public Health

Interventions

Public
Reducing

Health
Disease

Effectiveness of
Interventions in

Transmission

The results indicate that health-related

interventions in the public have shown
significant success in terms of mitigating the
spread of environmentally transmitted infectious

diseases. To illustrate the above, water treatment

Journal of Animal Environment, VVol. 17, No. 3, Autumn 2025

programs like chlorination, filtration, and point-
of-use treatment have resulted in massive
cutbacks in waterborne diseases like cholera,
typhoid, and dysentery in areas where sanitation
facilities are missing. On the same note,
sanitation such as development of sewages,
latrines, and garbage programs have been used to
curb diseases associated with lack of hygiene,
like diarrheal diseases. There is also the use of
vector control, like the mass distribution of
insecticide-impregnated bed nets and indoor
spraying campaigns, which have significantly
reduced the number of cases of malaria and other
diseases caused by vectors in the endemic
regions. Although these interventions have
brought about positive results in many areas, the
success of these interventions has been attributed
to the suitability of the implementation, the local
infrastructure, and long-term  community
participation. The scarcity of resources in certain
regions can lead to the failure of interventions
due to logistical reasons, inadequate funding, or
political commitment. However, in general, such
interventions have resulted in tremendous health

changes and disease burden reduction.

Table 2: Cholera Incidence Before and After Intervention

Year Incidence (per 100,000)

Status

2017 48
2018 52
2019 50
2020 33
2021 24
2022 18

Pre-intervention
Pre-intervention
Pre-intervention
Post-intervention
Post-intervention
Post-intervention

Table 2 shows the disease occurrence per
100,000 population prior to and after the
introduction of public health interventions. The
statistics indicate that there is a distinct decrease

in the incidence of disease after the measures of

794

intervention, which proves the effectiveness of
the enhanced sanitation, the water treatment, and
the rest of the measures aimed at the prevention

of diseases.
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Malaria Incidence, Rainfall, and Temperature Trends (2017-2022)
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Figure 2: Trends in Malaria Incidence, Rainfall, and Average Temperature

Figure 2 shows the patterns of malaria
prevalence, the yearly amounts of rainfall, and
the temperature average in the period between
2017 and 2022. The malaria incidence line has
recorded a consistent growth throughout the six
years, and the rainfall has been increasing, as
well as the average temperature, which is slowly
rising. The similar trends indicate a possible
correlation of climatic conditions, especially the
increased level of rainfall and higher
temperatures, with the spread of vector-borne
diseases. The figure shows how the
environmental factors contribute to the incidence
of malaria and how climate-sensitive public
health measures should be implemented in areas

prone to the development of vectors.

Discussion of Specific Environmental

Factors Impacting Transmission

The results indicate that environmental
factors are significant in the process of infectious
disease transmission and also determine the
efficacy of the intervention for population well-

being. Poor sanitation has been one of the major
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causes of the spread of infectious diseases,
especially water-borne diseases. Poor sewage
system, drinking water contamination, and poor
waste disposal create a perfect environment in
which pathogens multiply and cause outbreaks of
diseases such as cholera, dysentery, and hepatitis
A. Climate change also contributes significantly
towards the spread of diseases that are caused by
vectors. Higher temperatures, challenges in
seasonal patterns, and higher rainfall have
contributed to better breeding conditions of
vectors such as mosquitoes, thus resulting in the
transmission of diseases such as malaria, dengue,
and the Zika virus at a higher level. Secondly,
urbanization and an increase in harmful growths
such as informal settlements in the fast-growing
cities have contributed to overcrowding, lack of
access to clean water, and poor management of
waste, which have contributed to the propagation
of infectious diseases. In addition, land use and
deforestation altered the ecology, and in most
cases, led to the displacement of the vectors of
diseases or created a new way of transmitting
conditions

pathogens. These environmental



highlight the necessity of interventions on the
health of the population to tackle the short-term
health hazards as well as the ecological

determinants of disease transmission.

Regional Variations in Intervention

Success

The success of any public health intervention
differs greatly depending on the areas, as socio-
economic  statuses,

political stability, and

healthcare  infrastructure, as  well as
environmental issues within the regions. In
developed countries with a well-advanced
healthcare  system, disease  transmission
reduction has been very successful with
interventions such as water treatment, sanitation,
and control of vectors. Indicatively, in Europe
and North America, waterborne diseases almost
do not exist because of the adoption of effective
sanitation systems and water treatment
procedures. Equally, through integrated pest
management programs, the mosquito population
has been contained in regions where malaria has
been a common occurrence. In low- and middle-
income countries (LMICs), and particularly in
some sub-Saharan African, South Asian, and
even Latin American regions, however, the
success of these interventions is frequently
hampered by resource constraints, inadequate
infrastructure, and political issues. In most of
such areas, clean water, sanitation, and healthcare
are also still issues, making it difficult to properly
take measures towards the health of the
population. Also, the local climate, population
density, and cultural practices that characterize a
region have their part in the performance of

interventions. As an example, malaria control
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programs might work better in well-funded and
well-infrastructure areas, and poorly in areas of
fast urbanization or war. The results underline
that effective interventions must be regionalized
with the aim of not only focusing on the
environmental factors but also on the socio-
political and economic determinants of health in
general. To conquer the challenges and attain
success in the long term in mitigating the
international

transmission of the disease,

organizations, governments, and local

communities should work together.

Strategies for Mitigating Disease

Transmission

Interpretation of Results in Relation to
Theories on Public Health Interventions

The findings presented in this paper are
consistent with the existing theories of public
health

ecological model, which focuses on intricate

interventions, especially the social-
interactions among individuals, communities,
and larger societal aspects in determining the
outcome of health. According to our results,
environmental-based interventions, including
sanitation, water treatment, and canine control,
are most effective when they apply not only to
individual behavior but also to system-level and
structural problems, including infrastructure,
policy, and community involvement. These
findings also affirm the Health Belief Model that
suggests that a person is likely to be more
inclined to engage in preventive actions if they
are convinced of a high threat to their health and
are confident that the intervention can be

effective. In some regions where successful



interventions on community health were
accomplished, a combination of high community
participation, effective communication on the
benefits of interventions, and proper policy
encouragement was generally evident, which
underscores the importance of integrated efforts

towards the attainment of long-term health gains.

Policy Implications and

Recommendations

The results show the importance of
implementing multilayered policies on public
health that consider both the environmental
determinants of health and the socio-economic
environment at large, which result in health
outcomes. One of the priorities should be the
investment in the simple infrastructure, e.g., safe
water supply, sewage systems, and waste
management, since they are the key to the
prevention of waterborne and vector-borne
diseases. The success and sustainability of any
health intervention by the community requires
participation in community-based strategies in
the prevention and control of diseases. Moreover,
should  be

incorporated into the health policies because the

climate change adaptation
changes in climatic conditions are affecting the
transmission of diseases borne by vectors.
International partnerships are also needed,
particularly in those low-resource environments,
and in such environments, the global alliances
can offer technical knowledge, funding, and
health

systems. This is the reason why policymakers

resources to complement the local

must make sure that interventions are evidence-

based, culturally competent, and locally

adaptable to increase their effectiveness.
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Future Research and Limitations

Although this research is very informative on
the usefulness of interventions in promoting the
well-being of the population, there are still
certain areas that can be further researched. A
longitudinal study on the sustained effects of the
and health

intervention on transmissions

outcomes would be beneficial in the
measurement of the sustainability of the
improvements over time. Besides, further studies
are required to understand how newly developed
environmental factors, including urbanization,
climate change, and deforestation, contribute to
the occurrence of infectious diseases in the most
rapidly developing regions (Jayakumar et al.,
2024). Another limitation to better information
gathering in low-resource environments is also
noted in the study as deficiencies in high-quality
block  the

comprehensively evaluating the effectiveness of

information possibility  of
interventions. A weakness of this study is that it
uses secondary data through the literature that is
already available and might be biased or lack
uniformity in reporting. Primary data collection
in various geographical areas can be applied to
future research as it can offer more precise and

regional evaluations of the intervention results.
Conclusion

This paper has highlighted the importance of
public health interventions with regard to
mitigating the spread of environmentally
transmitted infectious diseases. Ways of reducing
the effects of diseases like cholera, malaria, and
tuberculosis have been effective, including

improved sanitation, water treatment, and control



of wvectors. The effectiveness of such
interventions is, however, influenced by issues
like the local

infrastructure, the political

commitment, and the involvement of
communities. The evidence informs the need to
invest in the public health infrastructure,
especially in low-resource settings, in a way that
would enable such interventions to be maintained
and expanded. Unless the reduction of
transmission of the diseases is funded and
supported in the long run, the diseases and their
transmission could be undermined, even with the
emergent challenges such as climate change and
urbanization issue.
Additionally,

wildlife displacement, and increased contact

compounding the
environmental ~ degradation,
between humans and animals continue to
heighten zoonotic transmission risks. Effective
public health interventions must therefore
incorporate ecological considerations, including
habitat

protection, and reduction of human-animal

management of animal reservoirs,
interface hazards. Strengthening environmental
surveillance that monitors both human and
animal disease patterns can further improve
outbreak prevention and response. Addressing
these interconnected risks enhances long-term
resilience against infectious diseases driven by

environmental exposure.

Moreover, this paper highlights the necessity
of implementing the interventions of

environmental health that incorporate the
interventions of public health with a broader
scope of measures to treat underlying
environmental, socio-economic, and political

causes that can spread the disease. A successful
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plan must not just be technical, i.e., sanitation and

water treatment, but also systemic, i.e.,

healthcare, infrastructure, and community

involvement. The partnership among
governments, international organizations, and the
local communities is a key to attaining
sustainable health results. Through embracing a
more holistic approach, the public health
strategies would be able to respond to the
emerging environmental health threats more
effectively and be resilient to infectious diseases

in the long term.
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