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1. Introduction

Biosecurity, defined as “all hygienic practices designed
to prevent occurrences of infectious diseases,”1 is one
of the chief ways to prevent and respond to infectious
diseases. Although veterinarians have knowledge of
infectious diseases, it is not known how equine practi-
tioners identify and manage disease outbreaks. Other
than anecdotal information, there are few references
about what equine practitioners need to better prevent
disease spread.

Horses are transported more than any other live-
stock, and horse movement varies with numerous
types of events or facilities where horses commingle.
This frequent movement makes tracing the potential
disease spread challenging. Although many of the
risks for infection are known, there is limited informa-
tion about the effectiveness of biosecurity methods,
which are frequently garnered from production

animal medicine.2,3 A review of biosecurity on eques-
trian premises addressed topics including protocol for
newly arriving horses, quarantine, visiting persons or
professionals, direct and indirect contact between
horses, isolation facilities, hand hygiene, owner com-
pliance, barriers to implementing equine biosecurity,
perception of risk, communications, and involvement
of veterinarians.4

Previous outbreaks of equine herpesvirus myeloence-
phalopathy (EHM) in the United States5,6 and Europe,7

which lead to severe impacts on horse health and shut-
down of the surrounding horse industry, underscores
the need for development and implementation of biose-
curity plans at a majority of equine events. Similarly,
the spread of Equine Herpesvirus-1 (EHV-1) from a
large horse show in California to multiple equine facili-
ties during the spring of 2022 highlighted the need for
enhanced biosecurity plans for disease outbreaks.
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These large disease incidents highlight the detri-
mental effect of disease introduction and spread expe-
rienced at any equine commingling facility, including

but not limited to horse shows, racetracks, veterinary
hospitals, sales, studs, stables, and farms. Increased
mortality and morbidity and curtailed equine activ-
ity can occur at any equine premises, regardless of
size or number of horses.6 The overall economic
impact extends beyond horse loss to curtailment of
an event and subsequent canceling of multiple
events and interruption of expenditures in all parts
of the equine industry economy.

Previous horse owner surveys have been completed
in the United Kingdom and the United States.8,9

These include a survey to determine the risk of infec-
tious disease dissemination based on horse location
and movement.8 Assessment of equine disease risks
and biosecurity on U.S. equine operations has been
previously completed during the 2015 National
Animal Health Monitoring System (NAHMS) study.a

All report deficiencies in use of biosecurity practices to
prevent disease spread. A recent horse owner survey
found significant differences in biosecurity practices

Fig. 1. How many years have you been a veterinarian?

Fig. 2. How many veterinarians are in your practice? (10 or more veterinarians in the practice was significantly higher for racing).

Fig. 3. What percentage of your practice is dedicated to horses?
(Farm or ranch use or retired % was significantly higher for
practices dedicated to less than 50% horses).
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based on horse use and that owners are not overly
concerned about disease risk.9

The objective of the study was to use a survey to
determine veterinarians’ knowledge and use of
biosecurity for preventing equine infectious dis-
eases. Once identified, the information can be used
to create information and tools that horse owners
and veterinarians can use to implement appropriate
biosecurity protocols for different types of horse
premises and events.

2. Materials and Methods

Survey questions were developed by members of the
AAEP infectious disease committee.b The number of
questions was based on what was considered the
most likely to have optimal participation while still
having sufficient information to fulfill the survey
objective. The survey was pretested by practicing

veterinarians to ensure clarity of the questions and
to determine estimated time required to complete
the survey.

The first five questions were developed to deter-
mine veterinarians’ years in practice, the number
of veterinarians in their practice, the percentage
of their practice dedicated to horses, areas of spe-
cialization, and the predominate horse discipline
in their practice. The remaining questions (ques-
tions 6–22) were used to determine veterinarian
perception of horse owner knowledge of disease
risk, biosecurity compliance and practice, use of
the biosecurity techniques, and preferences for
receiving information. In questions that directed
survey takers to “select all that apply,” respond-
ents were able to include all the possible choices
for their answer. Horse use was divided into 10
categories as follows.

Fig. 4. Indicate any of the following areas that your practice specializes in. (Select all that apply).

Fig. 5. Of the following disciplines, which make up the primary horse discipline(s) you service in your practice? (Select up to 2).
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• Pleasure/trail riding;
• Lessons/school;
• Western show;
• English show;
• Breeding;
• Farm/ranch;
• Retired;
• Racing;
• Driving; and

• Other (defined as any other use).

The Matrix groupc finalized the survey, created the
participant website, and performed the analysis on
the collected data. The email announcement with sur-
vey link was distributed to the approximately 6,500
American Association of Equine Practitioner mem-
bers actively practicing. A WinCross analysisd was
completed to identify significant differences between
the percentages in 10 horse use categories for each
response within each question. A comparison of the

Fig. 6. What do you feel is the level of knowledge of your average client regarding biosecurity? (Significantly above average %
for practices primarily working on racehorses and below average for practices primarily working on horses with farm/ranch
use).

Fig. 7. How prepared do you feel most of the clients are within your practice to deal with an infectious disease situation in their sta-
ble, farm, or facility? (Significantly higher % for practices primarily working on retired horses).
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percentage of responses for each horse used for each
part of each question was evaluated for significant dif-
ferences using a Z-statistic. A value greater than 95%
was considered a significant difference. Only horse
use(s) considered significantly different from all the
other uses in each response are reported.

3. Results

A total of 408 responses to the survey were received
from AAEP member veterinarians. The questions and
responses to questions are presented in Figs. 1 –22.
Responses to questions that were significantly differ-
ent from all the other horse uses are presented in
each figure legend.

The participant demographics for years in prac-
tice, the number of veterinarians in the practice,
and the predominate areas of practice specialty
(lameness and sports medicine) mirrored the AAEP
membership (Figs. 1–5).e Survey results indicate
veterinarians felt their clients had average (46.3%),
below average (27.5%), or poor (7.1%) knowledge of
biosecurity, and only 3.2% were well-prepared to
deal with an infectious disease in their facility (Figs.
6 and 7). When respondents assessed disease risk,
event facilities had high or moderate risk (60%)
compared to 47% in resident environments (stables,
farms, etc.) (Fig. 8). Responding veterinarians (75%)
managed two or fewer outbreaks during the previ-
ous year (Fig. 9), and 70% answered that lack of
owner compliance affected their ability to imple-
ment biosecurity plans (Fig. 10).

Without indicating the timeframe, 56% responded
that they created or reviewed at total of one to five bio-
security plans with 28% answering none (Fig. 11).
When asked the primary reason for not offering the
service, 57% said clients do not want to pay for the
service, while 30% answered the practice does not
offer the service (Fig. 12). Additionally, 60% do not
charge for creating a specific or detailed biosecurity
plan for their clients (Fig. 13).

The most common risk factors for infectious dis-
ease encountered at facilities were the lack of iso-
lating new horse arrivals, followed by a lack of
horse owner knowledge of appropriate biosecurity
practices and facility design (Fig. 14). When asked
what was most needed in the field during an out-
break at facilities, affordable point of care tests
and biosecurity handouts were identified at 60.8%
and 50.5%, respectively (Fig. 15). A large majority
of equine practitioners indicated they use hand and
equipment sanitation when entering and leaving an
equine facility (Fig. 16).

Fig. 8. On a scale of 5 to 1, with 5 being high risk and 1 being low risk, indicate your opinion of the level of risk you observe for sus-
ceptibility in the following: Horse environments (stables: farms, etc.) and event facilities (racetracks, show facilities, public and pri-
vate, etc.) in your practice for susceptibility to an outbreak of infectious disease (EHM, influenza, strangles).

Fig. 9. How many infectious contagious disease outbreaks have
you managed in the last year? (Significantly higher % for none
in practices primarily serving racehorses and those working pri-
marily on retired horses).
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The most frequent advice offered for biosecurity
practices for equine facilities was to have a site for iso-
lation (68.6%) with a plan for managing disease risk
for horses coming and going to the facility (61.0%)
(Fig. 17). The top three recommended biosecurity
practices were isolating sick horses (77.7%), establish-
ing an area to isolate new horses (73.0%), and moni-
toring temperature (41.9%) (Fig. 18).

Wearing examination gloves (83.6%) and washing
hands and using hand sanitizer (79.7%) were the
most common biosecurity practice used when collect-
ing nasal swabs from a horse suspected of having a
respiratory disease. Similarly, when discovering a

horse with a fever, initiating diagnostic tests (69.1%)
and maintaining separate equipment and feeding
separately (65.7%) were considered the most impor-
tant recommendations (Fig. 19). Protocols to manage
horses and personnel when a horse with a fever are
presented in Fig. 20. The most frequent reason for
contacting State Animal Health Officials in the past
12 months was to report a reportable disease (32%),
while 40% had no contact (Fig. 21). To learn current
biosecurity recommendations, virtual on demand,
current written, and a hybrid of in-person and virtual
were the top three formats preferred by equine practi-
tioners (Fig. 22).

Fig. 10. Your level of agreement with the following statement: A lack of client compliance affects my ability to implement biosecurity
plans for facilities.

Fig. 11. How many event or equine farm biosecurity plans have you created or reviewed for your clients? (Significantly higher % for
practices primarily working on racehorses and those working on horses with other uses).
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4. Discussion

Equine veterinarians frequently apply or recommend
biosecurity practices when treating infectious dis-
eases. The initial response is to prevent the spread of
the disease from affected animals, either in resident
horses kept at a facility or where nonresident horses
comingle at events such as horse shows. The practi-
tioner is challenged to teach biosecurity to the horse
owner or trainer that is not aware of the risks for con-
tagious diseases that require owner compliance.4,9

Much of the recommended biosecurity measures
come from those used in human and production ani-
mal medicine.1–3,10,11 This information may be learned
from veterinary college curriculums, but is rarely a
topic in equine veterinary continuing education pro-
grams. Information on biosecurity practices for equine

infectious disease management is available in reports
from individual outbreaks but is rarely studied except
in the face of outbreaks in veterinary hospitals, farms,
stables, and events such as horse shows.1,5,7,12–16

Although applying biosecurity appears to be signifi-
cantly increased for some horse uses, it is not clear
from our survey if application of specific biosecurity
measures is different based on horse use. The relative
percentage of disciplines is similar to that identified
in the 2015 NAHMS surveyf and a horse owner
survey9 suggesting there is a good representation of
the horse population in the demographics of the
respondents. The difference in biosecurity knowledge
of the practitioner’s client may be related to horse use
(Figs. 5 and 6). Although the principles are the same,
implementation of biosecurity measures in a public

Fig. 12. What is your primary reason for not offering the service of writing or reviewing biosecurity plans for your clients? (Select all
that apply) (“Other” responses were similar to the offered categories).

12%

60%

28%

Fig. 13. Do you charge clients if you create a specific and detailed biosecurity plan for their horses?
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space such as a racetrack or horse show includes dif-
ferent management of personnel and horse movement
compared to that in an owner’s stable.

The survey supported findings in a horse owner
survey in which there was an average or below aver-
age level of biosecurity preparedness and a per-
ceived low risk for infectious disease when horses
comingle at events.4,9 Respondents also indicated
that the majority of their clients were not very or
not at all prepared to deal with an infectious dis-
ease. This likely explains the veterinarian’s experi-
ence with a lack of compliance by their clients with
recommended biosecurity protocols (Fig. 10). The
lack of compliance was also rated the greatest chal-
lenge for managing a disease outbreak in a state
animal health official survey.17

There is no information about the number of infec-
tious disease outbreaks veterinarians in this survey
managed during a specific period of time. In total,
50% reported one or no outbreaks. The way the term
outbreak was defined and presented in the ques-
tion may have influenced how the question was
answered in Fig. 9. A more specific question may
alter these results.

Demographics details were not collected from the
respondents except time in practice and type of prac-
tice; both were similar to the overall membership.
Because the demographics were similar to AAEP
membership, the authors concluded the survey responses
represented the opinion of most equine practitioners
in the United States. This is useful for developing
continuing education on biosecurity.

Fig. 15. What do you wish you had on hand or had known during a recent infectious disease case or outbreak at a barn/stable, train-
ing facility, racetrack, or show grounds? (Select all that apply) (Significantly higher % wish for biosecurity handouts at operations
with horses for lessons/school use).

Fig. 14. What are the most frequent risk factors for infectious diseases you encounter at boarding, training, or event facilities in your
practice? (Select all that apply).
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Information and recommendations for biosecur-
ity measures are available either as those reported
to have been implemented during outbreaks or
from internet-published guidelines. These include
communications, protocols for isolation and disin-
fection, facility and personnel management and
needed resources for both veterinarians and horse
owners.g-i Providing virtual presentations and con-
tinuing education courses is the best way to deliver
biosecurity information to AAEP members. Based on
this survey, providing brochures or other written ma-
terial should also be considered.

Few members offer creating comprehensive biose-
curity plans predominately because clients will not

pay for it, the service is not offered by the practice
or they do not have time or interest in providing
this service. Practitioners and owners agreed that
isolation of new horses was one of the most impor-
tant biosecurity practices (Fig. 18).9 Although prac-
titioners are aware of the need for hygiene practices
(wearing gloves and using hand sanitizer), the use
of other forms of personal protection equipment
beyond examination gloves is not often part of their
routine when dealing with potential infectious dis-
ease cases.

The survey also suggested that equine practi-
tioners manage few disease outbreaks and thus
have limited personal experience. Respondents did

Fig. 17. On which of the following biosecurity practices do you advise your clients? (Select all that apply).

Fig. 16. When entering and leaving an equine facility on routine visits (not for an infectious disease case), do you take any of the fol-
lowing biosecurity measures? (Select all that apply) (Significantly lower % for English showing/competition use).
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indicate that they ask for advice from State
Animal Health Officials related to specific disease
cases. However, communications may be limited,
as 50% of state animal health officials surveyed
have less than needed resources for managing
equine outbreaks.17

The response rate to the survey was low (;6.3%),
which could affect the validity of the results.
Emailing of the survey link was used because it
expedited distribution of the survey and was felt to
be more effective than distribution of hard copies

through the U.S. postal service, as overall quality
has not been shown to be different.18 The use of the
email for this survey could have created bias as
communication by email potentially selecting mem-
bers with different opinions compared to the entire
AAEP membership. The survey was not standardized
or validated and therefore susceptible to self-selection
and sampling bias.19

The following conclusions based on the survey: 1)
AAEP members do not think that their clients are
prepared to deal with an infectious disease outbreak;

Fig. 19. When collecting nasal swabs from a horse suspected of having an infectious respiratory disease, which of the following are in
your protocol? (Select all that apply) (Significantly higher % for wear new examination gloves when servicing horses with other
uses).

Fig. 18. Of the following biosecurity practices, which three do you feel are most important? (Select up to 3).
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Fig. 20. What is the protocol you initiate for horse and personnel management after discovering a horse with a fever? (Select all that
apply) (Significantly higher % for initiate immediate isolation in the stable or facility with farm or ranch use).

Fig. 21. Have you had contact with a State Animal Health Official in the past 12 months for any of the following reason (s)? (Select
all that apply) (Significantly higher % of assisting with outbreak response that primarily services horses with lesson/school use and
give notice of a reportable disease for practices that primarily services horses with other uses).
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2) lack of client compliance restricts the ability to
implement biosecurity recommendations; 3) home
environments have less risk for infectious diseases
compared to event facilities; 4) horse use was infre-
quently a significant factor when considering the
responses to the survey; 5) overall biosecurity prac-
tice is relatively uniform within the profession and
can be improved; and 6) AAEP members prefer vir-
tual presentation to learn about biosecurity. The
results of the survey suggest the risk of infectious
diseases could be decreased by increasing owner
knowledge of and compliance with biosecurity rec-
ommendations from veterinarians.

The next step is to develop a curriculum that
includes best practices and how to develop and apply
biosecurity plans. In addition, equine practitioners
could benefit from instruction on how to create and
market a comprehensive biosecurity plan to their cli-
ents, since based on the survey, many equine practi-
tioners do not charge for the service if they provide
it. Creating a biosecurity plan should be considered
as part of a preventive health program.
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