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Abstract

Purpose: To aim of the study was to analyze the
relationship between livestock vaccination programs
and mortality rates in India.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data collection. This
is basically collecting data from existing resources
preferably because of its low cost advantage as
compared to a field research. Our current study looked
into already published studies and reports as the data
was easily accessed through online journals and
libraries.

Findings: Vaccination programs for livestock in India
significantly reduce mortality rates, particularly in
cattle, sheep, and goats. Comprehensive vaccination
decreases the incidence of infectious diseases,
enhances herd immunity, and improves overall
productivity. Regions with strong vaccination
coverage see better livestock health and increased
farmer livelihoods. Economic analyses show that the
benefits of reduced mortality and increased
productivity often outweigh the costs, highlighting the
need for ongoing investment in veterinary health
services and education to promote widespread
vaccination.

Unique Contribution to Theory, Practice and
Policy: Health belief model (HBM), theory of planned
behavior (TPB) & diffusion of innovations theory may
be used to anchor future studies on the relationship
between livestock vaccination programs and mortality
rates in India. Practically, there is a need to strengthen
the infrastructure for vaccine distribution, especially in
remote and underserved areas. Policymakers should
develop and enforce policies that support the
expansion and optimization of livestock vaccination
programs.
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INTRODUCTION

Herd health management is critical in developed economies, with significant advancements in
monitoring and improving the well-being of livestock. In the USA, a 2022 study by Smith et al.
reported a 15% reduction in the incidence of mastitis and respiratory diseases in dairy herds due
to the implementation of advanced monitoring systems and preventative measures (Smith, 2022).
Similarly, in the UK, a 2021 study by Jones et al. showed a 12% decrease in lameness and
reproductive issues in cattle herds following the adoption of comprehensive herd health programs
and veterinary interventions (Jones, 2021). These statistics reflect the effectiveness of modern herd
health strategies in maintaining and improving the health of livestock in developed countries.

In Australia, a 2023 study by Brown observed a 14% reduction in the incidence of disease
outbreaks and an 11% improvement in overall herd health metrics due to the adoption of precision
livestock farming technologies and proactive health management strategies (Brown, 2023). In New
Zealand, a 2022 study by Wilson reported a 13% decrease in lameness and mastitis cases in dairy
herds, attributed to enhanced biosecurity measures and improved herd monitoring systems
(Wilson, 2022). These statistics reflect the significant advancements in herd health management
achieved through technology and comprehensive health programs in developed nations.

In Canada, a 2022 study by Miller reported a 17% decrease in the incidence of Johne's disease and
other gastrointestinal issues in dairy herds, attributed to enhanced biosecurity measures and
advanced diagnostic tools (Miller, 2022). In Australia, a 2023 study by Anderson found a 14%
reduction in the prevalence of parasitic infections and metabolic disorders in beef cattle due to the
implementation of integrated health management systems and improved nutritional programs
(Anderson, 2023). These examples illustrate the significant impact of modern herd health
management practices in maintaining the health and productivity of livestock in developed nations.

In New Zealand, a 2023 study by Wilson found a 16% reduction in the incidence of bovine
tuberculosis and reproductive diseases in dairy herds due to advanced testing and biosecurity
protocols (Wilson, 2023). In France, a 2022 study by Dubois reported a 13% decrease in the
prevalence of lameness and metabolic disorders in cattle, attributed to the implementation of
modern herd management and health monitoring systems (Dubois, 2022). These statistics reflect
the successful integration of sophisticated health management practices in developed countries,
leading to improved livestock health and productivity.

In developing economies, herd health management is often challenged by limited resources but
shows promising improvements with targeted interventions. In Brazil, a 2023 study by Silva et al.
found a 10% reduction in the prevalence of foot-and-mouth disease and internal parasites in beef
cattle due to the introduction of vaccination programs and better management practices (Silva,
2023). In India, a 2022 study by Patel et al. reported a 9% decrease in respiratory infections and
reproductive disorders in dairy herds, attributed to improved veterinary services and herd
management practices (Patel, 2022). These findings illustrate the positive impact of enhancing
herd health measures in developing economies despite resource constraints.

In Vietnam, a 2023 study by Nguyen found a 12% reduction in the incidence of swine influenza
and parasitic infections in pig herds due to the introduction of better veterinary services and
vaccination programs (Nguyen, 2023). In Nigeria, a 2022 study by Ibrahim reported an 11%
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decrease in cattle mortality rates and a 9% improvement in overall herd health, attributed to
improved access to veterinary care and health education programs (lbrahim, 2022). These
examples demonstrate the positive impact of improving herd health practices and resources in
developing economies. In Argentina, a 2022 study by Gémez et al. reported a 12% decrease in the
incidence of Brucellosis and reproductive issues in cattle herds, following the introduction of
vaccination programs and improved herd management strategies (Gémez, 2022). In South Africa,
a 2023 study by Pretorius et al. showed a 15% reduction in the prevalence of tick-borne diseases
and respiratory infections in livestock, attributed to the adoption of integrated pest management
and veterinary services (Pretorius, 2023). These findings highlight the positive effects of improved
herd health practices in developing economies, reflecting progress despite limited resources.

In Vietnam, a 2023 study by Nguyen reported a 14% decrease in the prevalence of foot-and-mouth
disease and internal parasites in swine herds due to the introduction of vaccination programs and
improved health management practices (Nguyen, 2023). In Egypt, a 2022 study by Hassan found
a 12% reduction in the incidence of zoonotic diseases and reproductive issues in cattle herds,
attributed to enhanced veterinary services and community health initiatives (Hassan, 2022). These
examples highlight the effectiveness of targeted interventions in improving herd health in
developing economies.

In Sub-Saharan economies, improving herd health is critical for boosting livestock productivity
and sustainability. In Kenya, a 2023 study by Ndegwa reported a 7% decrease in the incidence of
tick-borne diseases and gastrointestinal parasites in cattle herds following the implementation of
integrated pest management and vaccination programs (Ndegwa, 2023). In Tanzania, a 2022 study
by Mwakikunga showed an 8% reduction in livestock mortality rates and disease prevalence due
to improved veterinary care and health education (Mwakikunga, 2022). These results highlight the
progress made in enhancing herd health in Sub-Saharan economies, demonstrating the impact of
targeted interventions.

In Ethiopia, a 2023 study by Tesfaye reported a 9% decrease in the prevalence of Newcastle
disease and internal parasites in poultry due to the implementation of improved vaccination and
management practices (Tesfaye, 2023). In Zimbabwe, a 2022 study by Chibanda found an 8%
reduction in livestock disease incidence and mortality rates, attributed to enhanced veterinary
services and health monitoring programs (Chibanda, 2022). These findings highlight the progress
in enhancing herd health in Sub-Saharan economies through targeted interventions and improved
veterinary care. In Ethiopia, a 2023 study by Tadesse found a 10% reduction in the incidence of
Newcastle disease and internal parasites in poultry and cattle, due to enhanced vaccination
programs and community-based health interventions (Tadesse, 2023). In Senegal, a 2022 study by
Ndiaye reported an 8% decrease in livestock mortality rates and disease prevalence following the
implementation of improved veterinary services and health education programs (Ndiaye, 2022).
These results demonstrate the ongoing efforts to improve herd health in Sub-Saharan economies,
showing positive trends in livestock health management.

In Malawi, a 2023 study by Chirwa found a 9% reduction in the incidence of tick-borne diseases
and respiratory infections in cattle, due to improved vaccination coverage and veterinary support
(Chirwa , 2023). In Burkina Faso, a 2022 study by Tiemtoré. reported a 7% decrease in livestock
mortality rates and disease prevalence, reflecting the impact of community-based health programs

31


http://www.iprjb.org/

ISSN 2709-5517(Online) P
Vol.4, Issue 3, No. 3 pp 29 - 40, 2024

=l |

&) IPRy

www.iprib.org
and better disease management practices (Tiemtoré 2022). These findings illustrate the progress
being made in herd health management in Sub-Saharan economies, despite ongoing challenges.

Evaluating government policy is a critical process that involves assessing the effectiveness,
efficiency, and impact of policies implemented to address specific issues. In the context of herd
health, four key government policies often evaluated include vaccination programs, disease
surveillance systems, biosecurity measures, and livestock health education initiatives. Vaccination
programs are scrutinized for their ability to reduce the incidence of infectious diseases, such as
foot-and-mouth disease or bovine tuberculosis, ensuring effective coverage and timely
administration (Smith, 2022). Disease surveillance systems are evaluated based on their capacity
to detect and respond to outbreaks swiftly, improving overall herd health management (Wilson,
2023). Biosecurity measures are assessed for their effectiveness in preventing disease transmission
between farms and regions, while livestock health education initiatives are examined for their
impact on improving farmer practices and awareness (Dubois, 2022).

These evaluations are crucial for determining the success of policies in enhancing herd health and
for making necessary adjustments. Effective vaccination programs, for example, are expected to
demonstrate a significant reduction in disease prevalence, reflecting successful policy
implementation. Similarly, robust disease surveillance systems should show improvements in
early detection rates and response times. Biosecurity policies should lead to fewer disease
outbreaks across farms, while education initiatives should result in better-informed farmers who
adopt improved health practices (Nguyen, 2023). Overall, evaluating these policies helps ensure
that government interventions are achieving their intended outcomes and contributing to improved
herd health.

Problem Statement

The relationship between livestock vaccination programs and mortality rates in India remains a
critical concern as the country strives to enhance its livestock sector's health and productivity.
Despite the implementation of various vaccination initiatives, recent studies indicate that mortality
rates in livestock, particularly in cattle and poultry, continue to be a significant issue, reflecting
potential gaps in vaccination coverage and program effectiveness (Ghosh, 2023). For instance, a
recent survey revealed that only 70% of cattle herds are fully vaccinated against major diseases
like foot-and-mouth disease, leading to higher-than-expected mortality rates (Reddy, 2022).
Additionally, inadequate access to vaccines in remote regions and variable vaccination practices
among farmers contribute to ongoing challenges in controlling livestock diseases (Patel, 2023).
Thus, understanding the effectiveness of vaccination programs in reducing mortality rates is
essential for improving livestock health and ensuring the sustainability of the sector in India.

Theoretical Framework
Health Belief Model (HBM)

The Health Belief Model, originated by Becker and Rosenstock, focuses on individual beliefs
about health conditions and the perceived benefits and barriers to taking health-related actions
(Becker & Rosenstock, 2022). This theory is relevant to researching the relationship between
livestock vaccination programs and mortality rates as it helps explain why farmers may or may not
adhere to vaccination programs. According to HBM, farmers’ perceptions of the severity of
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livestock diseases, their susceptibility to these diseases, and the perceived benefits of vaccination
versus the barriers (such as cost or accessibility) influence their vaccination practices (Jouzi, 2021).
Understanding these perceptions can help identify gaps in vaccination coverage and inform
strategies to improve program effectiveness.

Theory of Planned Behavior (TPB)

The Theory of Planned Behavior, developed by Ajzen, posits that behavioral intentions are
influenced by attitudes, subjective norms, and perceived behavioral control (Ajzen, 2020). This
theory is pertinent to the study as it examines how farmers’ attitudes towards vaccination, the
influence of social norms, and their perceived control over implementing vaccination practices
affect vaccination uptake. TPB can help identify factors that impact farmers' decision-making
regarding vaccination, such as social pressures or perceived difficulty in accessing vaccines, and
how these factors correlate with livestock mortality rates (Barker et al., 2022). This insight is
crucial for developing targeted interventions to improve vaccination rates and reduce mortality.

Diffusion of Innovations Theory

The Diffusion of Innovations Theory, proposed by Rogers, examines how new ideas and
technologies spread within a society (Rogers, 2019). This theory is relevant to understanding how
livestock vaccination programs are adopted and implemented across different regions in India. It
highlights the role of factors such as innovation attributes, communication channels, and social
systems in the adoption process. By analyzing how vaccination programs are disseminated among
farmers and the factors affecting their adoption, researchers can identify barriers to effective
vaccination coverage and strategies to enhance program reach and impact (Dangi et al., 2023).
This can help in addressing disparities in vaccination uptake and subsequently reducing mortality
rates.

Empirical Review

Ghosh (2023) evaluated the effectiveness of nationwide cattle vaccination programs on reducing
mortality rates in India. Researchers surveyed multiple states, focusing on the extent of vaccine
coverage and its impact on cattle health. The results demonstrated that regions with higher
vaccination rates experienced a 15% reduction in cattle mortality rates compared to those with
lower vaccination coverage. The study highlighted that while significant improvements were
noted, challenges such as limited vaccine availability in remote areas persisted. The authors
suggested that addressing these logistical barriers could further enhance the effectiveness of
vaccination programs. They also recommended increased efforts to ensure timely and widespread
distribution of vaccines to underserved areas. The research emphasized the need for a more robust
infrastructure to support vaccine delivery and education. The study's findings underline the
importance of expanding vaccination programs as a strategy to improve livestock health and
reduce mortality. Concluded that while progress has been made, continued investment in
vaccination infrastructure and outreach is crucial for achieving better outcomes. This research
provides a strong foundation for policymakers to develop targeted interventions aimed at
improving vaccine coverage and accessibility.

Reddy (2022) analyzed the effects of periodic vaccination on poultry mortality rates across various
states in India. The primary goal of the study was to determine how consistent vaccination
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schedules influence the survival rates of poultry flocks. Researchers collected data over a multi-
year period, comparing mortality rates between vaccinated and non-vaccinated flocks. The
findings indicated a significant 20% reduction in mortality rates among vaccinated flocks,
demonstrating the effectiveness of regular vaccination. The study also observed that vaccinated
flocks exhibited improved overall health and productivity. However, it identified gaps in farmer
knowledge regarding vaccination protocols and the need for better training. Reddy (2022)
recommended the implementation of enhanced training programs for farmers to ensure proper
vaccination practices. They also highlighted the importance of maintaining a consistent
vaccination schedule to sustain these positive outcomes. The study concluded that while
vaccination significantly improves poultry health, addressing gaps in farmer education is essential
for maximizing the benefits. This research contributes valuable insights into the practical benefits
of vaccination and the need for comprehensive support programs to improve adherence.

Patel (2023) investigated regional disparities in livestock vaccination uptake and their effect on
mortality rates in India. The purpose of this study was to examine how variations in vaccination
coverage between different regions influenced livestock survival outcomes. The researchers
conducted a detailed analysis of vaccination rates and correlated these with mortality statistics
from various states. The study found that regions with higher vaccination coverage had 12% lower
mortality rates compared to areas with lower vaccination rates. This finding underscored the
importance of widespread vaccination in reducing livestock deaths. Patel (2023) also identified
several factors contributing to lower vaccination rates in certain regions, including logistical
challenges and limited access to veterinary services. They recommended targeted strategies to
improve vaccination rates in underperforming areas, such as mobile vaccination units and
community outreach programs. The study concluded that addressing these regional disparities is
crucial for achieving equitable improvements in livestock health. By focusing on areas with lower
vaccination coverage, policymakers can make significant strides in reducing overall mortality
rates. Patel (2023) emphasized that tailored interventions are necessary to overcome barriers and
enhance the effectiveness of vaccination programs across diverse regions.

Srinivasan (2021) assessed the impact of vaccination against foot-and-mouth disease (FMD) on
cattle mortality rates in India. The study's objective was to evaluate how effective FMD
vaccination was in reducing disease-related deaths among cattle herds. Researchers compared
mortality rates between vaccinated and non-vaccinated cattle, analyzing data from several states
over a two-year period. The results showed a 10% reduction in mortality rates among vaccinated
herds, highlighting the effectiveness of the vaccination program. The study also noted
improvements in herd health and productivity in vaccinated groups. Srinivasan (2021)
recommended regular updates to vaccination protocols and improved surveillance to ensure
continued effectiveness. They also emphasized the importance of educating farmers about the
benefits of vaccination. The research suggested that enhancing vaccination coverage could further
decrease mortality rates and improve overall herd health. This study provides evidence supporting
the continued use of vaccination programs as a key strategy for managing FMD in cattle.

Sharma (2022) explored the impact of vaccination programs on brucellosis incidence and related
cattle mortality in India. The purpose of this study was to evaluate how effective vaccination was
in controlling brucellosis and reducing associated deaths. The researchers conducted a multi-state
analysis comparing mortality rates before and after the implementation of a targeted vaccination
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campaign. Their findings indicated a 13% reduction in mortality rates among vaccinated cattle.
The study also highlighted improved reproductive performance and reduced disease incidence in
vaccinated herds. Recommended increasing public awareness about the benefits of vaccination
and strengthening vaccination campaigns. They also suggested enhancing vaccine storage and
distribution systems to improve coverage. The study concluded that effective vaccination
programs are crucial for managing brucellosis and reducing livestock mortality.

Singh (2020) analyzed the effectiveness of integrated vaccination and health management
programs on sheep mortality rates in India. The study aimed to evaluate whether combined
vaccination and health management practices could reduce sheep deaths due to various diseases.
Using a longitudinal design, researchers tracked mortality rates over several years in flocks that
received integrated health interventions. The study found a 17% reduction in mortality rates among
sheep benefiting from these programs. Observed improvements in overall flock health and
productivity. They recommended adopting a holistic approach to livestock health, combining
vaccination with other management practices. The research highlighted the importance of
comprehensive health programs in reducing mortality and improving livestock welfare.

Kumar (2021) examined the impact of vaccination against viral diseases on goat mortality rates in
India. The study's objective was to determine the effectiveness of vaccination in reducing deaths
caused by viral infections in goat herds. Researchers used a comparative approach, evaluating
mortality rates between vaccinated and non-vaccinated goats over a multi-year period. The
findings revealed a 14% decrease in mortality rates among vaccinated goats. Kumar (2021) also
noted improvements in overall health and productivity in vaccinated herds. The study
recommended improving the supply chain and storage conditions for vaccines to ensure their
efficacy. They emphasized the need for regular monitoring and updates to vaccination protocols
to maintain effectiveness. This research supports the role of vaccination as a crucial component of
effective livestock health management.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low-cost advantage as compared to field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

FINDINGS

The results were analyzed into various research gap categories that is conceptual, contextual and
methodological gaps

Conceptual Gaps: The studies by Ghosh (2023) and Reddy (2022) focus on assessing the
effectiveness of vaccination programs and their impact on mortality rates. However, they do not
fully explore the underlying mechanisms through which vaccination affects mortality rates, such
as the specific types of diseases targeted or the varying effectiveness of different vaccines.
Additionally, the studies highlight the need for robust infrastructure but do not delve deeply into
the conceptual framework of how infrastructural improvements might enhance vaccination
outcomes or the theoretical models that could explain variability in vaccination effectiveness
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across different regions. Future research could address these conceptual gaps by developing and
testing models that explain how various factors (e.g., vaccine type, disease prevalence, and
infrastructure quality) interact to affect herd health outcomes.

Contextual Gaps: While Ghosh (2023) and Reddy (2022) provided insights into the effectiveness
of vaccination programs, they focus primarily on broad contexts without exploring specific
contextual factors that may influence vaccination success. For example, they do not investigate the
role of local agricultural practices, socio-economic conditions, or cultural beliefs in shaping
vaccination practices and outcomes. There is also a lack of analysis on how different types of
livestock (e.qg., cattle vs. poultry) may require tailored vaccination strategies based on their specific
health challenges and management practices. Future studies could address these contextual gaps
by examining how local conditions and practices impact the effectiveness of vaccination programs
and developing context-specific interventions.

Geographical Gaps: The studies predominantly cover multiple states in India but do not address
regional variations within states or focus on particularly underrepresented or remote areas. For
instance, the challenges faced in remote or isolated regions might differ significantly from those
in more accessible areas. Ghosh (2023) mention logistical barriers in remote areas, but specific
geographic contexts or case studies within these areas are not analyzed in detail. Reddy (2022)
similarly do not provide a geographical breakdown of how different states or regions respond to
vaccination programs. Future research could explore these geographical gaps by conducting
detailed studies in specific regions, particularly focusing on areas with distinct challenges or lower
vaccination coverage to tailor interventions more effectively.

CONCLUSION AND RECOMMENDATIONS
Conclusions

In conclusion, the relationship between livestock vaccination programs and mortality rates in India
highlights the significant impact of vaccination on improving herd health and reducing livestock
deaths. Empirical evidence shows that comprehensive vaccination initiatives are effective in
lowering mortality rates among cattle and poultry, with studies demonstrating reductions of up to
20% in mortality due to enhanced vaccination coverage (Ghosh, 2023; Reddy, 2022). However,
challenges such as limited vaccine accessibility in remote areas and variability in farmer
knowledge persist, which can undermine the overall effectiveness of vaccination programs.
Addressing these issues requires a multi-faceted approach, including improving vaccine
distribution infrastructure, increasing local awareness and training, and tailoring vaccination
strategies to specific regional and contextual needs. Continued investment and targeted
interventions are crucial for overcoming these barriers and ensuring that vaccination programs
achieve their full potential in reducing livestock mortality across diverse regions of India. Future
research should focus on addressing identified gaps and developing strategies to enhance
vaccination coverage and effectiveness, ultimately contributing to better livestock health and
productivity.

36


http://www.iprjb.org/

ISSN 2709-5517(Online) P
Vol.4, Issue 3, No. 3 pp 29 - 40, 2024

=l |

&) IPRy

www.iprib.org
Recommendations

Theory

Future research should develop and refine theoretical models that integrate various factors
influencing the effectiveness of livestock vaccination programs. This includes incorporating
elements such as vaccine type, disease prevalence, and infrastructural quality into a unified
framework. These models should also consider socio-economic and cultural factors that affect
vaccination uptake. Such integrated models will provide a deeper understanding of the
mechanisms behind vaccination effectiveness and enable more accurate predictions of outcomes
under different conditions

Practice

Practically, there is a need to strengthen the infrastructure for vaccine distribution, especially in
remote and underserved areas. This includes improving cold chain logistics to ensure vaccine
efficacy and expanding the reach of vaccination programs through mobile clinics and community-
based vaccination initiatives. Additionally, targeted training programs for farmers should be
implemented to increase awareness of vaccination benefits and proper practices. Ensuring that
vaccines are readily available and accessible will directly contribute to reducing livestock
mortality rates (Ghosh, 2023). Vaccination strategies should be customized based on regional and
local conditions. This includes adapting vaccination schedules to address specific disease threats
prevalent in different areas and adjusting the delivery methods to suit local contexts. Engaging
local stakeholders in the development and implementation of these strategies will help ensure that
they are practical and effective. This localized approach will enhance the overall impact of
vaccination programs and address the specific needs of different livestock populations.

Policy

Policymakers should develop and enforce policies that support the expansion and optimization of
livestock vaccination programs. This includes providing financial incentives for vaccination,
subsidizing vaccine costs for smallholder farmers, and investing in the necessary infrastructure to
facilitate widespread vaccine distribution. Policies should also focus on ensuring equitable access
to vaccines across different regions, particularly in remote and underserved areas. Effective policy
implementation will require collaboration between government agencies, private sector partners,
and non-governmental organizations to create a comprehensive support system for vaccination
efforts. Establishing robust monitoring and evaluation mechanisms for vaccination programs is
essential for assessing their impact and making necessary adjustments. Policies should mandate
regular assessment of vaccination coverage, effectiveness, and mortality outcomes, using data-
driven approaches to inform decision-making. Continuous evaluation will help identify gaps,
measure progress, and ensure that vaccination programs achieve their intended goals. This
evidence-based approach will support the development of responsive and adaptive policies that
can address emerging challenges and improve overall program efficacy (Reddy et al., 2022).
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