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ARTICLE INFO ABSTRACT

Biosecurity plays a valuable role in disease prevention and economic productivity of aquaculture.
The study evaluates the biosecurity of aquaculture farms in Kermanshah province, providing the

Keywords: first quantitative measure of biosecurity. The statistical population of the research (n= 162) was
Aquaculture selected using the stratified sampling method. Required data were collected using a researcher-made
Biosecurity score questionnaire to examine 51 indicators at three conceptual, structural, and operational levels, as well
Disease prevalence as two dimensions of internal and external biosecurity. After summing up the points, the current
Measure state of biosecurity was determined and ANOVA tests showed that access to electricity, legal
Monitoring licenses, participation in training classes, and super by the desired state (score 100) at each level.
Prevention The biosecurity score of the farms at the conceptual level (61.7 out of a hundred) and structural (67.7

out of a hundred) was average, and the third level score (48.02 out of a hundred) was reported as
unfavorable. Internal and external biosecurity was also calculated as average. The results of the t-
tests vision of experts on farms affect the biosecurity score. The research recommends periodic
biosecurity assessments, monitoring of operational measures, and improving biosecurity literacy
among fish farmers.
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1. Introduction

Aquaculture has significant potential to produce animal protein, create jobs, and stimulate economic
growth. However, the industry faces serious challenges. Each year, the aquaculture sector loses millions of
dollars in revenue due to various issues, including disease outbreaks. These outbreaks not only threaten the
future of aquaculture worldwide but also pose a risk to global food security. To address these challenges, it
is crucial to develop aquaculture sustainably while implementing biosecurity measures on farms. A
biosecurity approach involves preventive programs and policies designed to identify potential pathways for
disease entry and spread within farms. It also includes implementing measures to reduce the risk of disease,
ensuring both the economic development and sustainability of the industry. One common method for
assessing biosecurity in aguaculture is calculating a biosecurity score. This score helps identify weaknesses
in biosecurity practices and strengthens the necessary barriers. This study aims to measure the biosecurity
score of aquaculture farms in Kermanshah province.

2. Methodology

The study population for this research consisted of managers from aquaculture farms in Kermanshah
province, categorized into cold-water and warm-water fish farms (N=324). A stratified random sampling
method was employed to select a representative sample of 175 individuals from the total population. During
gualitative meetings, the measurement indicators for scoring were determined based on the opinions of
experts in aquatic production and health, as well as health forms from the Veterinary Organization. A total
of 51 indicators were identified for measuring the biosecurity scores of the farms. These indicators were
classified into three categories: Conceptual Biosecurity (six indicators), Structural Biosecurity (eight
indicators), and Operational Biosecurity (thirty-seven indicators). In the subsequent phase of the research,
all the indicators were further divided into two categories: internal biosecurity indicators (thirty-six
indicators) and external biosecurity measures (fifteen indicators). Each of these indicators was evaluated,
and the scores for both categories were calculated out of a total of one hundred. Each indicator included in
the questionnaire was assigned a score ranging from zero to its maximum possible score. The biosecurity
measures score for fish farmers was calculated by assessing points at various levels using a specific formula.

Y. Obtained points

Y. Potential points
To evaluate the impact of certain variables, such as the status of farm permits, access to electricity,
participation in training courses, and the presence of a health technical officer and a production technical
expert, statistical analyses were conducted using a t-test and one-way analysis of variance (ANOVA). Al
analyses were performed using SPSS software.

X 100 = Biosecurity score

3. Results

The biosecurity score of aquaculture units was assessed by quantifying various measures as individual
indicators. In Kermanshah Province, fish farms scored 61.7 out of 100 at the conceptual level and 67.7 out
of 100 at the structural level. However, the score for operational-level indicators—encompassing daily
health management and disease prevention measures that aquaculture farmers are required to implement—
was only 48.02 out of 100, which is lower than expected. The biosecurity measures in both the internal
(52.69 out of 100) and external (50.29 out of 100) dimensions of aquaculture farms were determined to be
at an average level.

The overall biosecurity score of aquaculture farms in Kermanshah province was 56 out of 100, indicating
that the farms have an average level of biosecurity. One significant factor influencing biosecurity is the
presence of legal permits for the farms, which leads to increased supervision by technical health officers
and technical production experts. Results from t-tests indicate that the presence of these experts has a
significant and positive effect on enhancing the biosecurity scores of farms in Kermanshah province. The
results of this test show that farms with employees who have participated in aquatic health and disease
identification training, as well as those who are knowledgeable about biosecurity, have significantly higher
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biosecurity scores compared to farms whose management has not received such training. Furthermore, a
one-way analysis of variance revealed a significant difference in biosecurity scores between farms that have
a full-time technical health officer and a technical production expert supervising them, and those farms that
do not.

4. Discussion

Measuring the biosecurity score is crucial because aquaculture farms significantly contribute to the
country's food security. The introduction of pathogens in this industry can lead to severe national
consequences. Biosecurity is an essential strategy for preventing the spread of disease. Determining the
right indicators is very important in measuring biosecurity scores. The research results show that the overall
biosecurity score of aquaculture farms in Kermanshah Province is average, with a reported weak
operational level of biosecurity. Assessing both internal and external biosecurity provides researchers with
insights into which areas of the farm may have a higher or lower risk of disease. In Kermanshah Province's
fish farming industry, the biosecurity scores at these two levels are also average, indicating the possibility
of disease spreading between farms.

5. Conclusion

A low level of biosecurity increases the likelihood of introducing and spreading new infectious diseases on
a farm. This risk is especially significant in areas with a high density of farms and complex aquaculture
structures, as it can lead to the further spread of infections to surrounding regions. The innovative
biosecurity assessment tool developed in this study allows us to quantitatively and objectively evaluate the
health status of farms by determining a biosecurity score. The results of this study are crucial for enhancing
the health standards of aquaculture farms. Without a clear understanding of the current health status, it is
impossible to address weaknesses and challenges in health measures effectively. Additionally, by
identifying and mapping the current state of a farm through scoring, we create a foundation for examining
and studying health and preventive measures, overall farm and aquaculture health, as well as technical and
sanitary production measures.
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