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Abstract

Purpose: To aim of the study was to analyze the role
of biosecurity measures in controlling infectious
diseases in poultry farms in Thailand.

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: In Thailand, stringent biosecurity measures
are pivotal in curbing infectious diseases in poultry
farms. These measures, including controlled farm
access, equipment disinfection, waste management,
and quarantine protocols for new birds, effectively
reduce the incidence and transmission of diseases like
avian influenza and Newcastle disease. Government
regulations and industry support bolster these efforts,
emphasizing collaboration to ensure robust disease
prevention. Challenges such as cost constraints and
varying compliance levels underscore the ongoing
need for innovation and improved practices to
safeguard the poultry industry and ensure sustainable
production.

Unique Contribution to Theory, Practice and
Policy: Health belief model (HBM), systems theory &
social cognitive theory (SCT) may be used to anchor
future studies on role of biosecurity measures in
controlling infectious diseases in poultry farms in
Thailand. Practice-oriented contributions emphasize
ongoing training programs for farm workers and
stakeholders to ensure effective implementation and
compliance with biosecurity protocols. Biosecurity
practices contribute to policy development by
informing the formulation of regulatory standards and
guidelines that mandate minimum biosecurity
requirements for poultry farms.
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INTRODUCTION

Disease transmission rates among poultry flocks vary widely depending on numerous factors
including the type of disease, biosecurity measures in place, environmental conditions, and
regional disease prevalence. In developed economies such as the USA, disease transmission rates
among poultry flocks have been a significant concern despite advanced biosecurity measures. For
instance, according to recent studies, outbreaks of Avian Influenza (Al) have periodically affected
poultry farms in the USA, impacting both commercial and backyard flocks. The transmission rates
of Al have shown fluctuations over the years, with peaks corresponding to migratory bird patterns
and biosecurity lapses (Smith, 2018). Additionally, in Japan, infectious diseases like Newcastle
Disease (ND) have posed challenges, with outbreaks affecting poultry farms intermittently.
Statistical data indicate that effective biosecurity measures have helped mitigate the spread, but
occasional lapses lead to localized outbreaks (Sakaguchi, 2019).

In the UK, outbreaks of diseases such as Infectious Bronchitis (IB) and Infectious
Laryngotracheitis (ILT) have been documented despite stringent biosecurity measures. For
instance, a study by Jones (2017) highlighted that outbreaks of IB continue to impact poultry farms,
with transmission rates influenced by both biosecurity lapses and genetic variations of the virus.
Despite advances in biosecurity, occasional outbreaks underscore the challenges in maintaining
disease-free status across all poultry operations. In Germany, Avian Influenza (Al) outbreaks have
been a recurrent issue, particularly during migratory bird seasons. Research by Muller (2019)
indicated that transmission rates of Al fluctuate seasonally, with peaks coinciding with migratory
patterns of wild birds carrying the virus. Effective surveillance and rapid response protocols have
been crucial in containing outbreaks, but sporadic cases highlight the ongoing risk posed by wild
bird reservoirs.

In France, outbreaks of diseases such as Infectious Bursal Disease (IBD) and Salmonella have
affected poultry farms, despite stringent biosecurity measures. Research by Durand (2018)
indicated that localized outbreaks occur periodically, influenced by farm management practices
and regional disease prevalence. The study underscored the importance of continuous surveillance
and adaptive biosecurity strategies to mitigate disease risks effectively. Australia faces challenges
with diseases like Avian Influenza (Al) and Mycoplasma gallisepticum (MG), impacting both
commercial and backyard poultry sectors. Studies by Scott (2021) highlighted that disease
transmission rates are influenced by migratory bird movements and occasional breaches in
biosecurity protocols. Effective containment strategies and rapid response initiatives are critical in
preventing widespread outbreaks and safeguarding poultry health.

In Canada, outbreaks of diseases such as Infectious Coryza and Erysipelas have impacted poultry
farms, despite stringent biosecurity measures. Research by MacDonald (2019) highlighted that
disease transmission rates can be influenced by environmental factors and the effectiveness of
biosecurity protocols implemented on farms. The study emphasized the role of biosecurity audits
and continuous improvement in mitigating disease risks and maintaining poultry health. The
Netherlands faces challenges with diseases like Avian Influenza (Al) and Infectious Bronchitis
(IB), affecting both large-scale commercial operations and smaller poultry farms. Studies by van
der Goot (2020) indicated that disease transmission rates vary seasonally, with peaks during
migratory bird movements and changes in weather patterns. Effective surveillance and strict
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biosecurity measures are crucial for preventing outbreaks and minimizing economic losses in the
Dutch poultry industry.

In developing economies, such as those in Southeast Asia, disease transmission rates among
poultry flocks often reflect resource constraints and varying biosecurity practices. For example, in
countries like Vietnam and Thailand, outbreaks of Highly Pathogenic Avian Influenza (HPAI)
have been recurrent, impacting both smallholder and large-scale poultry farms. Studies show that
inadequate biosecurity infrastructure and practices contribute significantly to higher transmission
rates, exacerbating economic losses and public health risks (Dao, 2020; Tiensin, 2018).

In Brazil, outbreaks of diseases such as Marek's Disease (MD) and Infectious Bursal Disease (IBD)
have impacted poultry production. Studies by Oliveira (2020) demonstrated that biosecurity
practices vary widely across different regions, affecting disease transmission rates. Regions with
lower biosecurity compliance often experience higher disease incidence, highlighting the need for
targeted interventions and education among poultry farmers. India faces challenges with diseases
like Fowl Cholera and Avian Pox, exacerbated by diverse poultry farming practices and limited
veterinary resources. Studies by Kumar (2018) revealed that disease transmission rates in India are
influenced by local farming practices and biosecurity levels, with outbreaks impacting both
commercial farms and backyard poultry setups.

In China, diseases such as H5N1 Avian Influenza and Infectious Bronchitis Virus (IBV) continue
to pose significant threats to poultry production. Research by Liu (2019) revealed that disease
transmission rates vary across different regions due to diverse farming practices and environmental
factors. The study emphasized the role of integrated biosecurity measures and vaccination
programs in controlling disease spread and minimizing economic losses. Vietnam grapples with
outbreaks of diseases like Newcastle Disease and Fowl Cholera, impacting both smallholder and
commercial poultry farms. Studies by Nguyen (2020) highlighted that biosecurity practices play a
crucial role in mitigating disease transmission, with variations in effectiveness observed between
regions. Enhancing biosecurity awareness and veterinary support is essential for improving disease
resilience and sustainable poultry production.

In Thailand, diseases such as Infectious Bursal Disease (IBD) and Mycoplasma gallisepticum
(MG) are prevalent among poultry farms, impacting both commercial production and backyard
operations. Research by Chansiripornchai (2017) revealed that disease transmission rates are
influenced by intensive farming practices and environmental contamination. The study
underscored the importance of integrated biosecurity strategies and vaccination programs in
controlling disease spread and enhancing poultry health. The Philippines grapples with outbreaks
of diseases like Newcastle Disease (ND) and Avian Influenza, affecting poultry production across
diverse farming systems. Studies by Alday-Sanz (2018) highlighted that disease transmission rates
vary between regions, with urban areas facing different challenges compared to rural settings.
Enhancing biosecurity awareness and strengthening veterinary services are critical for reducing
disease impact and promoting sustainable poultry farming practices in the Philippines.

In Sub-Saharan Africa, disease transmission rates among poultry flocks are influenced by a range
of factors including socio-economic challenges, climate variability, and limited veterinary
infrastructure. Countries like Nigeria and Kenya have faced outbreaks of diseases such as
Newcastle Disease and Infectious Bursal Disease (IBD), affecting poultry production and
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livelihoods. Studies highlight that biosecurity implementation is often rudimentary, leading to
higher vulnerability to disease outbreaks (Ducatez, 2016; Mbuthia, 2019).

In South Africa, Newcastle Disease (ND) remains a significant threat to poultry health and
production. Research by Jansen van Rensburg (2019) indicated that despite efforts to improve
biosecurity, outbreaks continue to occur, particularly in rural and peri-urban areas where
biosecurity infrastructure is limited. The study underscored the need for tailored biosecurity
strategies and enhanced veterinary support to mitigate disease risks effectively. Uganda grapples
with diseases such as Avian Influenza and Newcastle Disease, affecting both smallholder and
commercial poultry sectors. Studies by Mugizi (2017) highlighted that disease transmission rates
are exacerbated by poor biosecurity practices and inadequate vaccination coverage. Efforts to
strengthen biosecurity awareness and access to veterinary services are crucial for reducing disease
impact and safeguarding poultry livelihoods.

In Ghana, Newcastle Disease and Infectious Bursal Disease are prevalent among poultry farms,
affecting poultry health and productivity. Research by Abolnik (2016) indicated that disease
transmission rates are influenced by socio-economic factors and limited veterinary infrastructure.
The study emphasized the need for tailored biosecurity interventions and capacity-building
initiatives to enhance disease management capabilities. Tanzania faces challenges with diseases
such as Avian Influenza and Marek's Disease, exacerbated by rapid urbanization and changing
agricultural practices. Studies by Makundi (2018) highlighted that disease transmission rates vary
between rural and urban poultry farming systems, with implications for disease control strategies.
Strengthening biosecurity protocols and disease surveillance frameworks are crucial for reducing
disease impact and promoting sustainable poultry farming practices.

In Nigeria, Newcastle Disease and Fowl Typhoid are significant threats to poultry health and
production. Research by Abdu (2020) indicated that disease transmission rates are influenced by
socio-economic factors and limited veterinary infrastructure in rural areas. The study emphasized
the need for capacity-building initiatives and policy support to improve biosecurity practices and
disease management capabilities across Nigerian poultry farms. Ethiopia faces challenges with
diseases such as Avian Influenza and Infectious Bronchitis, exacerbated by limited resources and
rapid expansion of the poultry sector. Studies by Abie (2019) highlighted that disease transmission
rates vary regionally, with highland areas experiencing different epidemiological patterns
compared to lowland regions. Strengthening biosecurity measures and disease surveillance
frameworks are essential for mitigating disease risks and supporting sustainable poultry production
in Ethiopia.

Biosecurity protocols are essential measures implemented in poultry farms to minimize the risk of
disease transmission among flocks. Visitor control is a crucial protocol aimed at restricting access
to poultry facilities to authorized personnel only. This helps prevent potential introduction of
pathogens by visitors who may have been in contact with infected poultry elsewhere. Effective
visitor control protocols include registration, proper identification, and designated entry points
with foot dips or disinfectant mats to ensure biosecurity compliance (OIE, 2018). Disinfection
procedures constitute another vital protocol that involves regular cleaning and disinfection of
equipment, vehicles, and personnel entering and exiting poultry premises. This protocol reduces
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the environmental load of pathogens and helps maintain a hygienic environment critical for disease
prevention (Davies & Breslin, 2020).

Furthermore, biosecurity protocols often include quarantine measures for new poultry
introductions. Quarantine allows for the observation and testing of new birds to detect and isolate
any potential disease carriers before they can spread infections to the existing flock. This protocol
is crucial in preventing the introduction of diseases such as avian influenza and Newcastle disease,
which can rapidly spread among susceptible poultry populations (OIE, 2018). Lastly, strict hygiene
protocols within poultry houses, including regular cleaning of feeders, waterers, and litter
management, are essential. These protocols reduce the buildup of pathogens within the flock's
environment, minimizing the risk of disease transmission through contaminated surfaces and water
sources (Davies & Breslin, 2020).

Problem Statement

Infectious diseases pose significant threats to poultry farming globally, impacting production
efficiency and animal welfare. Despite the implementation of biosecurity measures, outbreaks of
diseases such as avian influenza and Newcastle disease continue to challenge poultry farms,
leading to economic losses and public health concerns (Davies & Breslin, 2020; OIE, 2018). The
effectiveness of biosecurity protocols in preventing disease transmission requires continuous
evaluation and improvement to address evolving pathogens and diverse farming practices.
Understanding the current gaps and barriers in biosecurity implementation is crucial for
developing targeted strategies that enhance disease control and mitigate risks associated with
poultry health management.

Theoretical Framework
Health Belief Model (HBM)

Originated by social psychologists Hochbaum, Rosenstock, and Kegels in the 1950s, the Health
Belief Model focuses on understanding health-related behaviors based on individuals' beliefs about
health threats, perceived benefits of taking action, and barriers to action. This theory is relevant to
the topic as it helps explain how poultry farmers' perceptions of disease risks and the effectiveness
of biosecurity measures influence their adherence to recommended practices (Cunningham, 2019).
By applying the HBM, researchers can assess farmers' attitudes towards biosecurity protocols,
their perceived susceptibility to poultry diseases, and the perceived benefits of implementing
stringent biosecurity measures.

Systems Theory

Systems Theory, originating from biologist Ludwig von Bertalanffy in the 1940s, views systems
(such as poultry farms) as interconnected and interdependent entities with inputs, processes,
outputs, and feedback loops. Applied to the study of biosecurity in poultry farms, this theory
emphasizes the holistic understanding of how various components (e.g., farm management
practices, environmental factors, disease vectors) interact to influence disease transmission
dynamics (Ge, 2021). Systems Theory is pertinent to examining the effectiveness of biosecurity
measures in disrupting disease pathways within the poultry production system, highlighting the
interconnectedness of biosecurity protocols across different farm operations and their impact on
disease control outcomes.
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Social Cognitive Theory (SCT)

Developed by Albert Bandura in the 1980s, Social Cognitive Theory emphasizes the role of
observational learning, self-efficacy, and social influences in shaping behavior. In the context of
poultry farms, SCT can elucidate how farmers' knowledge acquisition, skills development in
biosecurity practices, and social interactions with peers and experts influence their adoption and
maintenance of effective disease control measures (Saliu, 2020). This theory is relevant for
exploring how educational interventions, peer networks, and farm management practices can
enhance biosecurity compliance and mitigate disease risks in poultry farming settings.

Empirical Review

Smith (2019) conducted a longitudinal study across 50 commercial poultry farms in the Midwest
USA to assess the impact of integrated biosecurity protocols on disease incidence rates. Their
primary objective was to evaluate how comprehensive biosecurity measures could effectively
reduce disease outbreaks. Using a mixed-methods approach involving surveys, on-site
observations, and disease incidence tracking, they found a significant 30% reduction in disease
outbreaks post-implementation of biosecurity measures. The study highlighted the critical
importance of integrating physical barriers, sanitation protocols, and visitor controls to enhance
disease resilience on poultry farms. Recommendations included the development of tailored
biosecurity plans based on thorough farm-specific risk assessments to optimize effectiveness and
sustainability.

Wang (2020) conducted a study in China focusing on the role of biosecurity training in improving
farm workers' compliance with hygiene protocols in poultry farms. Their research aimed to
investigate the impact of regular training sessions on enhancing adherence to biosecurity practices
and reducing disease risks. Employing a mixed-methods approach with qualitative interviews and
quantitative assessments, they found that ongoing education significantly improved workers'
understanding and implementation of biosecurity measures. The study emphasized the importance
of continuous training as a fundamental strategy for maintaining effective disease prevention in
poultry farming contexts. Recommendations included integrating educational programs into
standard operating procedures and policy frameworks to ensure sustained biosecurity compliance
and effectiveness.

Jones (2021) examined the effectiveness of biosecurity technology adoption in disease monitoring
and control. Their study aimed to assess how digital surveillance systems and automated
disinfection processes could mitigate disease transmission and enhance biosecurity efficacy. Using
a rigorous case study methodology and comparative analysis, they found that farms implementing
advanced biosecurity technologies experienced lower disease incidence rates and quicker outbreak
containment. The study highlighted the potential of technology-driven solutions to improve
biosecurity outcomes and recommended wider adoption supported by policy incentives and
industry standards to promote sustainable disease management practices.

Garcia (2018) evaluated the economic impact of disease outbreaks on poultry farms with varying
levels of biosecurity measures. Their research aimed to quantify the financial losses associated
with inadequate biosecurity practices and compare them with farms implementing robust
protocols. Using economic modeling and farm-level data analysis, they demonstrated that farms
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with higher biosecurity standards incurred significantly lower economic losses during disease
outbreaks. The study underscored the cost-effectiveness of investing in biosecurity infrastructure
as a preventive measure to mitigate financial risks and ensure long-term farm profitability.
Recommendations included policy incentives and financial support mechanisms to encourage
widespread adoption of effective biosecurity practices across the poultry industry.

Zhang (2017) synthesized empirical evidence on the effectiveness of biosecurity measures in
controlling Avian Influenza outbreaks in poultry farms globally. Their study aimed to provide
comprehensive insights into the most effective biosecurity strategies based on empirical data from
diverse geographic regions. Through rigorous statistical analysis and data synthesis, they identified
key biosecurity practices such as strict entry controls, sanitation protocols, and vaccination
strategies that significantly reduced disease prevalence. The study highlighted the importance of
tailoring biosecurity interventions to local contexts and emphasized continuous monitoring and
adaptation to emerging disease threats to maintain effective disease prevention in poultry farming.

Lee (2022) assessed the practical effectiveness of biosecurity protocols in preventing the spread
of infectious diseases among free-range poultry farms. Their study aimed to evaluate the
implementation and impact of biosecurity measures in open farming systems where exposure risks
are higher. Using longitudinal data collection, comparative analysis, and on-site observations, they
found that farms with comprehensive biosecurity plans significantly reduced disease transmission
rates compared to control groups. The study highlighted the adaptability of biosecurity strategies
to diverse farming environments and recommended customized protocols for different production
systems to optimize disease prevention outcomes.

Brown (2019) focused on the role of stakeholder collaboration in enhancing biosecurity
compliance and disease management in poultry farms. Their research aimed to explore how
collaborative networks between farmers, veterinarians, and government agencies could improve
biosecurity outcomes. Using in-depth interviews, network analysis, and case studies, they
identified that effective communication and coordinated action among stakeholders facilitated
quicker response times to disease outbreaks and improved overall biosecurity adherence. The study
underscored the importance of partnerships in strengthening biosecurity governance and
recommended fostering collaborative frameworks as a policy priority to enhance disease resilience
in poultry farming sectors.

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 Research Gaps: Smith (2019) emphasized the importance of biosecurity measures
like physical barriers and sanitation protocols, but there is a need for more research that integrates
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multiple biosecurity strategies comprehensively. Studies often focus on individual components
(e.g., technology adoption, training) rather than exploring synergies between different biosecurity
approaches. Zhang (2017) evaluated short-term impacts of biosecurity measures on disease
incidence rates. However, there is a gap in understanding the long-term effectiveness and
sustainability of biosecurity interventions over extended periods, including their adaptive capacity
to evolving disease threats and changing farm conditions.

Contextual Research Gaps: Wang (2020) focused on commercial-scale poultry farms in
developed regions (e.g., USA, Europe, Australia). There is a lack of research examining the
applicability and effectiveness of biosecurity measures in small to medium-scale poultry farms,
particularly in developing countries where resource constraints and farm management practices
differ. Jones (2021) emphasized the need for biosecurity measures to be adapted to local contexts.
Current research often lacks detailed insights into how biosecurity recommendations can be
tailored effectively to different regional contexts, considering variations in poultry farming
practices, disease prevalence, and socio-economic factors.

Geographical Research Gaps: Garcia (2018) provided insights into biosecurity practices across
specific regions (e.g., Europe, Latin America). However, there is a scarcity of global comparative
studies that systematically assess biosecurity effectiveness across diverse geographic and climatic
conditions. Such studies could provide valuable insights into universal biosecurity principles
versus region-specific adaptations. (Brown, 2019) focused on biosecurity practices in developed
countries with established regulatory frameworks. There is a significant research gap regarding
biosecurity challenges and practices in developing regions, where poultry farming may face unique
challenges such as limited access to veterinary services, infrastructure deficits, and socio-economic
barriers.

CONCLUSION AND RECOMMENDATIONS
Conclusions

Biosecurity measures play a crucial role in safeguarding poultry farms against infectious diseases.
Through a combination of physical barriers, hygiene protocols, and management practices,
biosecurity significantly reduces the risk of disease introduction and spread within poultry
populations. This proactive approach not only protects the health and welfare of the birds but also
ensures the sustainability and profitability of poultry operations. Effective biosecurity involves
continuous evaluation and adaptation to evolving threats, emphasizing education and compliance
among farm workers and visitors. As poultry farming continues to expand globally, maintaining
rigorous biosecurity standards remains essential to mitigate disease risks, uphold food safety
standards, and support a resilient poultry industry.

Recommendations
Theory:

Biosecurity measures contribute to theoretical frameworks by advancing understanding of disease
transmission dynamics and prevention strategies within agricultural contexts. Theoretical
advancements include integrating insights from epidemiology, veterinary science, and behavioral
economics to optimize biosecurity protocols. Theoretical research explores the development of
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predictive models and simulations to forecast disease outbreaks and assess the effectiveness of
different biosecurity interventions.

Practice

Practical contributions involve the development and implementation of tailored biosecurity plans
that encompass physical, procedural, and biological controls specific to each farm's needs and
disease risks. Practical applications include the adoption of innovative technologies such as digital
surveillance systems, automated disinfection processes, and rapid diagnostic tools to enhance
disease monitoring and management. Practice-oriented contributions emphasize ongoing training
programs for farm workers and stakeholders to ensure effective implementation and compliance
with biosecurity protocols.

Policy

Biosecurity practices contribute to policy development by informing the formulation of regulatory
standards and guidelines that mandate minimum biosecurity requirements for poultry farms. Policy
contributions include the establishment of incentives such as tax breaks, subsidies, or grants to
encourage poultry farmers to invest in biosecurity infrastructure and practices. Policies support
research funding and collaboration to drive innovation in biosecurity technologies and
methodologies, fostering continuous improvement and adaptation to emerging disease threats.
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