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ABSTRACT

Zoonotic diseases are a great threat to human health because they are associated with
numerous etiologies and transmission methods. This study relies on a quantitative
approach to the analysis of data on the transmission of zoonotic diseases based on
veterinary clinical records and animal population to investigate the diagnostic
challenges of zoonotic disease transmission in livestock and companion animals. The
paper examines the prevalence of illness, modes of diagnosis and the influence of
socioeconomic and environmental factors on disease transmission. It demonstrates the
importance of trends and associations, including the rate of zoonotic diseases in
different geographical locations, the accuracy of various test outcomes, the influence
of factors, including temperature, precipitation, and animal population density. The
report suggests that more effective diagnostic tools and surveillance systems need to
be developed and that a One Health strategy would be crucial to address these
problems. The results have significant implications on the improvement of
international preparedness and response to zoonotic diseases, and give a direction to
future research and policymaking.
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INTRODUCTION
Due to the dissimilarity of the etiologies and
dynamics of transmission, the zoonotic
diseases, or the diseases that can be
transmitted by animals, pose challenging
diagnostics within veterinary pathology
(Gupta et al., 2024). The initial interest of
physicians in post-mortem examinations was
highly important in comprehending disease
etiology in connecting clinical clues,
epidemiology, and pathological changes.
This method remains necessary in cases of
newly emerging epidemics of infectious
diseases (Romanucci et al., 2017). The
interaction  of

complex anthropogenic,

genetic, ecological, socioeconomic, and
climatic causes contributes to the emergence
and the spread of these diseases; more than
three quarters of the newly emerged
infectious diseases are zoonotic (Sharan et
al., 2023).

pathology in identifying, characterizing, and

The importance of veterinary

preventing the transmission of these
pathogens cannot be overestimated given that
more than 60 percent of the newly identified
viruses have the zoonotic nature (Guptaetal.,
2024; Tomori and Oluwayelu, 2023). The
significance of veterinary pathology to global
health can be further elaborated by the recent
rise in the awareness of the control of human

kind by the natural world that manifests

VOL.2 Issue.2 2024

through severe climate change and pandemic
outbreaks of probable zoonotic causes
(Suarez-Bonnet and Ramiz-Ramirez, 2023).
The world health organization actually
defines zoonoses as diseases or infections
transmitted naturally between vertebrate
animals and humans; these are parasitic,
bacterial, viral, and non-traditional pathogens
(Wikel, 2024). Direct contact with animals,
contaminated food or water, fomites, and
arthropod vectors can transmit these
infections that cause millions of fatalities and
one billion cases of illness annually all over
the globe (Chakraborty et al., 2024; Wikel,
2024). The two-way transmission shows the
inherent complexity of relationships among
people, animals, and their environment,
complicated by the presence of factors such
as host susceptibility, the nature of the
pathogen, environmental factors, and human-
animal interfaces (Ahmed et al., 2025). To
prevent animal and human health infection,
understanding the epidemiology and
pathogenesis of zoonotic diseases is essential
so that it would be possible to create effective
diagnostic methods and surveillance systems
(Emerging Zoonotic Diseases:
Epidemiology, Public Health Impact, and the
Urgent Need for a Unified 'One Health'
Approach, 2025).

strategy is aligned with the so-called One

An all-encompassing
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Health model, which recognizes the
interdependence of the environment, animal
health, and human health as the key to the
successful fight against newly emerging
infectious diseases (Arshad et al., 2023).
This notion is particularly relevant when it
comes to zoonotic infections in humans,
where some 60 percent of all infections are of
zoonotic origin, and where the pathogen may
be a bacterium, virus, fungi, protozoan, and
parasites (Rahman et al., 2020). The annual
incidence of illnesses and deaths caused by
the high burden of viral zoonoses is estimated
to be 2.5 billion and 2.7 million, respectively,
and approximately 60% of all infectious
diseases and 75% of all newly emerging
infections are ascribed to viral zoonoses (- &
Basu, 2025).

COVID-19 demonstrated that its terrifying

The recent outbreaks of

prevalence illustrates their possible ability to
coexist with international health systems due
to their frightening prevalence ( - & Basu,
2025).

METHODOLOGY

The methodology of the study will examine
the frustrations of diagnosis related to the
transfer of zoonotic diseases in companion
animals and livestock. ~ To achieve its

objectives, the research adopts a quantitative
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approach, which focuses on data collection,
analysis, and interpretation of numbers. The
primary data will be in the form of animal
populations in zones where there is a
different exposure to zoonotic diseases and
veterinarian clinical records. The given
strategy will allow to conduct in-depth
analysis of relations, patterns, and trends
between various diagnostic methods and
disease transmission dynamics.The study
will employ the use of cross sectional
methodology where data shall be collected in
a number of veterinarian clinics and farms
across different regions. The design was
chosen to provide a summary of the existing
state of affairs on the issue of the utility of
zoonotics in companion animals and cattle.
The primary aims of the study are to
determine the most common types of the
zoonotic diseases in the species, find out their
incidence and distribution, and discuss the
diagnostic methods that are currently in use
in veterinary pathology.Setting diagnostic
criteria basing on clinical information, i.e.,
laboratory  test  outcomes, clinical
observation, epidemiological evidence, and
postmortem data is a decisive part of the
procedure. In order to test the reliability,

accuracy and effectiveness of these
diagnostic measures in detecting zoonotic

diseases, a comparison between them on

Copyright © 2024. 1JAPS, Published by Indus Publishers
s This work is licensed under a Creative Common Attribution 4.0 International License.

Page 1 6



JAPS

different geographical areas and animal
population will be done. In addition, the

paper will examine the impact of
socioeconomic and environmental factors on
the prevalence rates of these diseases.

Data will be collected by means of
retrospective data provided by the veterinary
clinics including the records of zoonotic
disease cases and organized surveys
administered to the veterinarians and the
farm management. In order to ensure that the
results are significant, statistical power
analysis will be applied in order to determine
the sample size. The data will be analyzed
with descriptive and inferential statistics
including regression models, correlation
analysis, and chi-square tests in order to
identify the patterns and relationships among
the diagnostic techniques, prevalence of
illnesses, and environmental variables. It is
this paradigm that will simplify the

identification of how various factors
influence the occurrence of the spread of
zoonotic diseases and their challenges in
diagnosis. Socioeconomic and
environmental factors, including population
of animals, climate changes, and access to
veterinary services that might affect disease
spread will also be put into consideration.
The findings will be employed to give
to enhance

recommendations on how
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veterinary pathology surveillance systems
and diagnostic procedures. The results will be
useful in developing more effective
diagnostic tools and strategies to combat
zoonotic diseases. This research aims to
enhance the response of people to these
diseases and provide a comprehensive
knowledge about the spread of zoonotic
diseases by integrating the method of
analysis of quantitative data with the concept
of One Health. The findings will also play a
major role in policy development in the areas

of veterinary and public health.

RESULTS

The part that follows provides the results of
the research which studies the diagnostic
challenges linked to the transmission of
zoonotic diseases in companion animals and
livestock. The results are organized in tables
and figures, and each of them illuminates
various aspects of the study. Whereas Table
2 gives details about the diagnostic methods
used in the veterinary clinics, Table 1 gives
the distribution of the zoonotic diseases in
different geographies. Table 3 compares the
incidence rates of zoonotic diseases in
livestock and companion animals. Table 4
between

analyses  the  relationship

environmental factors and disease
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Table 5 describes

diagnostic accuracy of a number of tests

transmission. the
employed to determine zoonotic diseases,
and Table 6 lists the socioeconomic factors
that influence the transmission of the disease.

These tables provide an in-depth overview of

a fair understanding of the dynamics of the
zoonotic diseases since they shed light in the
data by highlighting the trends, correlations,
and comparisons. The numbers discuss many
topics including disease prevalence, accuracy

of diagnosis, and how socioeconomic and

the primary findings of the research. The environmental  factors influence  the
results are presented in the figures between 1 diagnosis.
and 10 along with the tables. The charts offer
Region Disease A | Disease B | Disease C | Disease D | Disease E Total (%)
(%) (%) (%) (%) (%)
Region 1 24 18 12 10 6 70
Region 2 22 20 15 9 4 70
Region 3 30 10 12 15 8 75
Region 4 19 23 17 14 7 80
Region 5 25 21 14 12 9 81
Region 6 18 16 20 10 8 72
Table 1: Distribution of Zoonotic Diseases Across Regions
Methodology Frequency Sensitivity Specificity Accuracy Cost (5)
(%) (%) (%) (%)
PCR 35 95 90 92 250
ELISA 25 85 80 83 150
Rapid Test 20 70 75 72 50
Microscopy 15 80 85 82 100
Culture 5 85 90 87 200
Table 2: Diagnostic Methods Used by Veterinary Clinics
Animal Type Disease A Disease B Disease C Disease D Disease E
(%) (%) (%) (%) (%)
Livestock 40 25 15 10 5
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Companion
_ 20 30 10 15 25
Animals

Table 3: Incidence Rates of Zoonotic Diseases in Livestock vs. Companion Animals

Environmental | Disease A Disease B Disease C Disease D Disease E
Factor (%) (%) (%) (%) (%0)
High Rainfall 28 18 14 16 10
Low
35 15 25 12 13
Temperature
High Animal
) 42 23 18 10 7
Density
High Humidity 24 30 20 15 8
Urbanization 30 25 15 20 10
Table 4: Relationship Between Environmental Factors and Disease Transmission
o o False
Sensitivity Specificity Accuracy False )
Test Type - Negative
(%) (%) (%) Positive (%)
(%)
PCR 95 90 92 5 3
ELISA 85 80 83 8 6
Rapid Test 70 75 72 12 10
Microscopy 80 85 82 7 5
Culture 85 90 87 6 4
Table 5: Diagnostic Accuracy of Various Tests in Detecting Zoonotic Diseases
Socio- : : : : :
) Disease A Disease B Disease C Disease D Disease E
Economic
(%) (%) (%) (%) (%)
Factor
Poverty 40 30 15 5 10
Education
25 35 20 10 10
Level
Access to
35 25 20 15 5
Healthcare

JAPS VOL.2 Issue.2 2024
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Urbanization 40 20 15 10 15
Cultural
) 30 25 20 15 10
Practices
Table 6: Socio-Economic Factors Influencing Disease Spread
The results are further visualized in Figures 1 disease  transmission  dynamics. The
to 10. These figures present trends, following sections describe the visualizations
comparisons, and correlations from the data, in detail.

offering a clearer insight into zoonotic
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Figure 1: Distribution of Zoonotic Diseases Across Regions
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Figure 2: Diagnostic Methods Utilization
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Figure 3: Incidence Rates of Zoonotic Diseases in Livestock and Companion Animals
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Figure 4: Relationship Between Environmental Factors and Disease Transmission
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Figure 5: Diagnostic Accuracy Comparison
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Figure 6: Disease Prevalence by Region
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Figure 7: Diagnostic Sensitivity vs Specificity
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Figure 8: Environmental Factors Impact on Disease Spread
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Figure 9: Socio-Economic Factors and Disease Incidence
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Figure 10: Disease Transmission Model and Prediction

DISCUSSION

Particular sections follow that explains how
this study was done, then present the findings
and discuss the implications of these findings
to veterinary pathology and surveillance of
zoonotic diseases. The analysis will focus on
the issue of diagnostics associated with
zoonotic transmission, highlighting the gaps
in existing technologies, and finding the way
of future research to enhance preparedness to

new infections (- and Basu, 2025; Bueno-
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Mari et al., 2015; Hossain et al., 2023). In
order to develop effective built-in monitoring
and control measures within the context of
this One Health framework, it is preferable to

know it all about the circulating zoonotic

pathogens, the hosts, vectors, and
environmental  sources of  pathogens
(Desvars-Larrive et al., 2024). This

multidisciplinary solution is fundamental in
reducing the dramatic impact of zoonotic

events on animal, environmental, and human
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health, which often threatens the economic
and trade stability (Arshad et al., 2023).
Additionally, the complexity of these
bacterial, fungal, parasitic, prion, and viral
diseases necessitates a multimodal approach
to control in consideration of the complex
interactions among the ecological, social, and
political factors (Rodriguez-Morales and
Katterine-Bonilla-Aldana, 2024). In order to
manage these diseases, better surveillance
and the establishment of powerful response
mechanisms is important. This is more so
since they constitute a significant danger to
international wellbeing as evidenced by
recent epidemics such as sickness 2019
(Zhang et al., 2023).

significantly impact the economy. Zoonotic

These epidemics

diseases lead to over one hundred and twenty
billion losses annually due to trade bans,
animal fatalities, and reduced production
(Adewumi et al., 2025).

issues, as well as the immediate health issues,

Such economic
demonstrate  the importance of the
enhancement of diagnostic instruments and
speedy response organizations to reduce the
consequences of the transmission of zoonotic
diseases (Zhang et al., 2023). Two examples
of emerging technologies that may be used to
make the world more prepared include next-
generation sequencing and rapid diagnostic

testing, which would enhance the disease
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surveillance and diagnosis (Tomori and
Oluwayelu, 2023; Zhang et al., 2023).
However, the use of these advanced
diagnostic tools in the environments with
limited resources is a serious issue, and the
development of the inexpensive and
convenient solutions is necessary (Gupta et
al., 2024).

availability of cheap and multispecies

The creation and universal

diagnostic assays accessible to people with a
lower level of training are fundamental to
increasing the intersectoral integration in
zoonosis control and elimination efforts
(Quaresma et al., 2023). This would make
the process of data collection more complete
and timely, which would be necessary to
predict spillover effects and understanding
the determinants of zoonotic transmission at
its source (Desvars-Larrive et al., 2024;
Sharan et al., 2023).

CONCLUSION

To sum it up, in our research, the problem of
the zoonotic disease spread among cattle and
companion animals is also raised as a major
issue in terms of diagnostics. Our analytical
method was comprehensive and quantitative,
as we have investigated a large number of
issues that influence the prevalence of illness,

its diagnosis and environmental and socio-
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economic factors. The findings demonstrate
the complexity of the interaction between
human and animal as well as environmental
well-being, which  demonstrates  the
significance of the One Health approach in
managing the hazards of zoonoticness. The
findings indicate that the current diagnostic
applications have enormous gaps in their
structure and that we require superior and
more convenient tools that would assist us in
managing zoonotic infections. This study
will greatly contribute to the policy, further
research, and the health security of the world,
particularly given the increasing zoonotic
threats, such as the COVID-19 pandemic. It
is also evident that better surveillance
systems,  diagnostic  procedures  and
coordination across sectors are all significant
towards minimizing the impact zoonotic
diseases have on human and animal well-
being.
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