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Simple Summary

Preventing disease on pig farms depends heavily on good biosecurity practices, but there’s often a
gap between what producers believe they’re doing and what actually happens on the ground. In this
study, we surveyed swine producers and farm managers in the Midwest to understand how they
think about and implement biosecurity. Most respondents said they value biosecurity and feel
confident managing disease risks, but very few followed all the steps recommended in national
guidance like the Secure Pork Supply plan. Some practices—like tracking movement between clean
and dirty areas—were commonly overlooked, even though they’re important for controlling
outbreaks. Many producers said their veterinarians strongly influence their decisions, which suggests
that veterinarians could play a bigger role in supporting on-farm biosecurity. While this was a
relatively small study, the findings offer useful insight into how beliefs and practices align—and
where they don’t. Helping producers build a clearer understanding of what enhanced biosecurity
actually means could go a long way in strengthening preparedness, especially with ongoing global
threats like African swine fever.

Abstract

Risk perception and behavior can vary how different production systems manage diseases and
implement biosecurity measures on their farms. However, in integrated systems such as the US swine
industry a degree of uniformity in biosecurity management may be beneficial in preventing introduction
and mitigating disease spread. To understand beliefs, behaviors and practices on farm biosecurity among
swine producers in the US swine industry we conducted an online survey among swine producers and
farm managers in the Midwest US region. From 54 online questionnaire respondents, 48.1% said they
implemented some biosecurity measures and 72.2% felt it was important to always have enhanced
biosecurity measures in place. More than half (53.7%) felt that their veterinarians’ opinion on biosecurity
was most important and 37% did not feel the need to adjust their biosecurity despite the global threat of
African swine fever. Almost all (90.7%) respondents were sometimes/always confident that in case of an
outbreak on their farms, they would be able to contain it. However, based on the recommendations by the
SPS biosecurity plan, none of the respondents actually practiced enhanced biosecurity. Regular
biosecurity assessments and review of biosecurity practices would be beneficial to the management of
both endemic and foreign diseases in the US swine industry.

Keywords: swine biosecurity; risk perception; producer behavior; Secure Pork Supply (SPS); foreign
animal disease preparedness
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1. Introduction

The US swine industry is one of the largest pork contributors to the global pork value chain,
contributing approximately 12% of the world’s pork, estimated at more than 8 billion USD in export
value [1,2]. As such, the swine industry is economically crucial in the US and globally. Due to its
vertical integration [3] the industry is often troubled by various endemic viral and bacterial diseases
resulting in huge financial losses e.g., more than USD 600m per year from PRRSV [4]. Although the
swine industry appears to have mastered how to mitigate the impacts of most of these swine diseases
through vaccination and application of different biosecurity measures, the ever-present threat of
introduction of foreign animal diseases (FADs) such as African Swine Fever (ASF) [5] necessitates
regular evaluation and improvement of these biosecurity measures. Previous studies have
highlighted some inconsistencies and complexities in the adoption of biosecurity recommendations
such as those described in the secure pork supply (SPS) plan [6,7]. As part of a larger study [8], this
study aimed to characterize the beliefs, behaviors and practices on the adoption and implementation
of biosecurity measures by US production systems on their farms.

2. Materials and Methods

Although this online survey study was intended for all US swine production enterprises, the
responding production enterprises were exclusively from the Midwest region. We recorded feedback
from 122 pig producers in the Midwest US and beyond between December 2021 and September 2022
using Qualtrics. We used an anonymized self-administered online questionnaire to collect data for
our study (Supplementary material 1). The questionnaire was disseminated using a link emailed
through outreach networks and databases, pork council and associations such as the American
Association for Swine Veterinarians. The questionnaire was developed borrowing tools from similar
studies [7,9,10]. We subsequently pretested the questionnaire among 10 veterinarians, extension and
producers and used their feedback to update and refine the questions before deployment for data
collection. The data captured details on experience of the respondents in swine production,
perception of FAD risk/threat and behavioral, normative and control beliefs regarding biosecurity
practices as prescribed in the secure pork supply (SPS) plan [6]. All data was handled in accordance
with recommended data privacy and protection guidelines. Descriptive statistical analysis using R
4.2.0 software [11] including frequency summaries statistics were done to identify underlying
patterns of biosecurity practices among respondents. Generative artificial intelligence (GenAl) tools
were not used in the design, data collection, analysis, interpretation, or generation of any content in
this study.

3. Results and Discussion

The response rate to our survey was 44.3% (54/122) considering the number of individuals who
clicked on the survey link (N=122) as the total. The total number of responses was 54 and thus
subsequent analysis was based on N=54 as the sample population. The mean age of the respondents
was 44.1+ 12.9 years, with a median of 44 years and ranging from 15-64 years. These farmers had also
been in swine production for 23.0+ 14.8 years, with a median of 20 years and ranging from 2-58 years.
More than half 53.7% (29/54) of the respondents had college level education, and a quarter of the
respondents had high school level education. About two-thirds (68.5%, 37/54) of the respondents to
the questionnaire were independent producers and about 22.2% (12/54) were strictly finisher farms.
Most 53.7% (29/54) of the responding operations had an inventory of 1-99 pigs and 16.7% (9/54) had
an inventory of more than 5000 pigs. The distribution of these demographics suggested that our study
population was largely representative of the greater swine production industry in the region.
However, more participants from the diverse production and operation types would have enriched
the study for better generalizability.

Among the respondents who answered questions on their perceptions and practices of
implementing biosecurity measures various factors influenced their actions and response to endemic
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or foreign animal diseases. Overall, the operations that responded believed that they always (48.1%,
26/54) or at least sometimes (33.3%, 18/54) implemented biosecurity measures. Similarly, most
responding operations believed that enhanced biosecurity was always (72.2%, 39/54) important and
worth implementing or at least sometimes (11.1%, 6/54). In equal measure, respondents felt that
enhanced biosecurity was important for both FAD and endemic diseases. Additionally, 50% (27/54)
indicated they would use enhanced biosecurity if there was a threat of FAD in the country (Figure 1
A). Some of the primary biosecurity practices where we observed some discordance in our study
population were the presence and use of a functional line of separation (LOS) to distinguish between
clean and dirty areas, and whether movements between clean and dirty areas were monitored in any
form. We are not sure why a majority (63% - 34/54) of our study population chose not to indicate
whether they had a functional LOS on their premises suggesting that this may be a sensitive issue
that most production systems preferred not to disclose or misunderstand what the question aimed to
address. However, of those who responded, 90% (18/20) either always or sometimes observed LOS
and used it appropriately. Despite these respondents also indicating that movements across the LOS
were restricted, more than half (57.9% - 11/19 who responded to the question) never record or tracked
movements across the LOS on their premises. Good biosecurity practices recommend tracking LOS
crossings to allow for easier identification of any breaches or routes of contamination, especially in
cases of outbreaks. More awareness on how to effectively use LOS may be beneficial to the industry
for improved disease management.

Actions by the respondents to implement enhanced biosecurity measures or update their
operation’s biosecurity are influenced by opinions from different quarters. Attending veterinarians
and the swine producer’s association opinions were most influential. The majority of the respondents
indicated that their veterinarians always (29.6%, 16/54) thought it was important for them to
implement enhanced biosecurity measures in their operations, and most (53.7%, 29/54) always felt
that their vet's opinion regarding the implementation of enhanced biosecurity measures was
important. The majority of the respondents (59.3%, 32/54) also never felt any pressure from fellow
producers to increase biosecurity measures in their operations. Respondents had mixed feelings
about how the global threat of African Swine Fever (ASF) influenced their operation's biosecurity,
with 20.4% (11/54) saying that they always felt pressure from global and national focus on ASF to
implement biosecurity measures, while almost twice as many (37%, 20/54) never felt the need to alter
their operations (Figure 1 B).

Overall, most (68.5%, 37/54) respondents felt that they knew the health status of their herds well
all the time. Respondents generally felt that disease outbreaks were not always, but sometimes
preventable in their enterprises (59.3%, 32/54). Largely, respondents believed that in the case of a
disease outbreak they were able, always (44.4%, 24/54) or sometimes (46.3%, 25/54), to control it from
spreading (Figure 1 C).

Although some respondents believed that they implemented enhanced biosecurity measures on
their farms, none of them qualified as practicing all recommended steps of enhanced biosecurity
according to the SPS plan. Biosecurity practices considered were the presence of a biosecurity
manager, functional perimeter buffer area (PBA), vehicle cleaning /disinfection points external to the
farm proper, an active and functional line of separation within the premises where internal
biosecurity was strictly managed and movements in and out of clean areas were controlled and
monitored. Other practices included the sharing of equipment between farms, ability to restrict access
(lock) to farm buildings and the presence of backup plan in the event of an introduction of FAD to
the farm[6]. Both external and internal biosecurity practices are crucial in disease management, i.e.,
preventing introduction and spread to and from a given farm. For certain diseases such as PEDV,
PRRS, influenzas etc.,, which have multiple routes of transmission including fomite/mechanical
spread, the hygiene of vehicles is a crucial biosecurity component [7,12-15]. As such, the presence of
disinfection/sanitization stations, external to the farm and PBA minimize the risk of introducing
pathogens into the farm. Moreover, internal practices to separate clean areas from dirty areas (LOS)
and strict adherence to hygiene practices such as use of protective clothing, showering in and out of
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these areas has been documented to considerably decrease the risk of disease spread and aid with
biocontainment of pathogens [16,17].

While there are varied reasons why farms would choose to respond in a certain way to
biosecurity threats to their farms, this study has gathered information to provide a snapshot of
biosecurity practices on some US swine farms, but that further research, quantitative and qualitative,
would be valuable to elucidate how specific factors may influence the variation in biosecurity
practices how are implemented on farms. Firstly, a comprehensive sensitization and enabling
producers to identify and implement the components of enhanced biosecurity measures would
reduce the assumptions that producers were safe and were actually implementing enhanced
biosecurity [7]. Although most of the respondents were confident about the health status of their
herds (Figure 1c) and supplementary table 1, and FADs may jolt producers in to implementing more
stringent biosecurity measures, without adequate understanding and capacity to apply the
recommendations of the SPS, the industry would still be at risk should a disease be introduced into
the US. For optimal outreach and engagement to these production systems, attending veterinarians
would be ideal since their opinions were highly regarded and thus as part of capacity building and
awareness, these practitioners ought to be included in those sessions. Lastly, while the confidence of
the respondents in their ability to address any health challenges in the production systems can be
lauded, proper and regular biosecurity gap assessments would be beneficial to ensure that the true
status is always known and where more effort is needed, mechanisms to strengthen biosecurity can
be implemented. Our study is, however, limited by the number of respondents and the proportional
representation of the different production and operation types. Future research should endeavor to
collect more diverse data including organic and backyard production systems which may play a
pivotal role in case of disease outbreak.
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Figure 1. a-c: Summary of normative, behavioral and control beliefs about swine biosecurity among swine
producers in the US. a-Behavioral beliefs, b-Normative beliefs, c- Control beliefs. 10/54 missing observations
were excluded in the x axes of the plots hence the N depicted in the plots are 44 observations.

or(s). Distributed under a Creative C s CC BY license.



https://doi.org/10.20944/preprints202507.2075.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 July 2025

4. Limitations

The interpretation of these study results was done with some considerations in mind. As is
common with online administered surveys, we could not ascertain that the respondents filling in the
questionnaire were the intended people on the farms. In this study we intended to involve farm
managers/supervisors and veterinarians with intricate knowledge of the daily running of the farms.
It is possible that other people within the farm management, e.g. farm owners, filled out some of the
questionnaires contributing to either missing data or varied responses to some questions. Another
challenge with online surveys is the generally low response since there is no personalized touch.
While this could have been a factor in our study, we enlisted the help of numerous outreach officers
and used different events to connect with the respondents which increased awareness and
encouraged more participants to participate in the study as observed by the grouped number of
interactions with our survey within the study period . Finally, we also had to exclude a number of
observations due to missing data 10/54 observations. Some of the respondents declined to answer
specific questions touching on biosecurity practices on their farms (partial responses for Q4 and 5)
which was the focus of our study. At the risk of reducing the sample size and power of our study, we
opted to exclude these observations as any attempts to impute data could have led to the introduction
of unnecessary biases.

5. Conclusions

Overall and consistent compliance with the recommendations of the SPS biosecurity plan in the
US swine industry is yet to be achieved. However, some production systems perceive their current
practices as adequate to prevent the introduction and spread of diseases to and from their farms and
confidently believe they can manage any disease threats that come their way using current or
enhanced biosecurity measures: the definition is not universal among producers. Creating a culture
of biosecurity [18] that involves regular biosecurity assessments and review of biosecurity practices
would be beneficial to the management of both endemic and foreign diseases in the US swine
industry. Producers and workers should actively be involved in these assessments and the design of
biosecurity plans.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org, Table S1: A summary of survey responses on swine biosecurity among swine
producers in the US December 2021 and September 2022.
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