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BRIEF REPORTS
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ABSTRACT. Objective: Swine veterinarians are known to be at risk for respiratory symptoms
and airflow obstruction. The present study reassessed the prevalence of respiratory complaints and
pulmonary function abnormalities in swine veterinarians and sought to characterize their response
to bronchodilators.

Methods: A cross-sectional study was conducted during the American Association of Swine
Veterinarians annual meeting. Subjects completed a respiratory symptom and workplace exposure
history questionnaire and spirometry. Subjects with airflow obstruction were assessed for a
post-bronchodilator response with beta2 agonist administration.

Results: Participants included 58 veterinarians (mean age, 45.5 years). Work-related symptoms
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assessed by questionnaire included rhinitis symptoms (60.3%), cough and chest tightness (55.2%),
and wheezing (35.1%). Airflow obstruction was detected in 11/58 (19%) of subjects by spiro-
metry. Only 2/9 (22.2%) met American Thoracic Society criteria for reversibility with broncho-
dilator administration.

Conclusions: Respiratory symptoms and airway obstruction remain common findings in
swine veterinarians. Airflow obstruction was not consistently reversible with beta agonists, suggest-
ing that swine barn exposure may be a risk factor for irreversible airflow obstruction. doi:10.1300/
J096v12n02_06 [Article copies available for a fee from The Haworth Document Delivery Service: 1-800-
HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://www.HaworthPress.
com> © 2007 by The Haworth Press, Inc. All rights reserved.]

KEYWORDS. Airflow obstruction, bronchodilator, swine, veterinarian, wheezing

INTRODUCTION

There are many occupational hazards asso-
ciated with the practice of swine veterinarians,
including adverse respiratory effects related to
their work in swine confinement buildings.1-5

Respiratory symptoms in employees working
in swine confinement facilities were first docu-
mented by Donham and colleagues in 1977.6
Subsequent investigations confirmed the high
prevalence of adverse respiratory effects in
subjects exposed to swine confinement barns,
and demonstrated that many of the individuals
have airflow obstruction.7-16 There are a num-
ber of environmental factors that have been im-
plicated in causing these harmful effects, and
include dust, endotoxin, Gram negative and
Gram positive bacteria, molds, ammonia, hy-
drogen sulfide, and quaternary ammonium
compounds.7,10,12 Although the frequency and
duration of exposure to swine confinement
barns may be greater in farmers and swine con-
finement unit employees, swine veterinarians
canalsobeexposedtothisenvironment, risking
airway disorders.

Despite improvements in barn ventilation
over time, we recently reported that 25% of
swine veterinarians demonstrated airflow ob-
struction that was associated with hours per
week spent in swine barns and independent of
smokinghistory.1 Whether theairflowobstruc-
tion observed is irreversible as is typically seen
in chronic obstructive pulmonary disease or
reversible as in asthma is not clear.16 Thus, as-
sessing response to bronchodilators has impor-
tant implications in guiding medical manage-
ment options and treatment. The objective of
the present study was to reassess the preva-

lence of respiratory complaints, lung function
abnormalities, and determine response to bron-
chodilators in large animal practitioners cur-
rently working as swine veterinarians.

METHODS

The design of the study was a convenience
sample of swine veterinarians attending the
American Association of Swine Veterinarians
meeting in Des Moines, Iowa (2004). The pop-
ulation was recruited from 807 registrants via
advertisement in their registration packet and a
general session announcement. All registrants
were invited to participate. Inclusion criteria
were as follows: Persons aged 21 years or older
and currently practicing veterinary medicine
with greater than one year of swine barn expo-
sure. TheUniversityofNebraskaMedicalCen-
ter Institutional Review Board approved this
study. Written informed consent was obtained
from all subjects.

A self-administered questionnaire, previ-
ously used with swine veterinarians,1 was com-
pleted by each participant. Information was
obtained on the following: demographics, re-
spiratory symptoms assessed by using ques-
tions from the American Thoracic Society Epi-
demiology Standardization Project,17 smoking
history (never, past, current), veterinary prac-
tice exposures, and farming history (never,
past, current). Veterinary exposures were as-
sessed by asking questions regarding type of
practice (swine only, mixed large animal, uni-
versity or industry), hours per week in hog
barns, yearsof working inhog barns and theuse
ofrespiratoryprotectivedevicesduringwork.
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Pulmonary function tests were performed in
triplicate using the Puritan Bennett Renaissance
II spirometer (Puritan Bennett; Wilmington,
MA) according to American Thoracic Society
standards.18 Forced vital capacity (FVC/L),
forcedexpiratoryvolume(FEV1/L),andforced
expiratory flow during the middle half of the
forced vital capacity (FEF25%-75%) were calcu-
lated using the equations of Knudson et al.19

Airflow obstruction was defined as FEV1/FVC
ratio less than 70% and/or FEV1 less than 80%
of predicted.20-21 To assess bronchodilator re-
sponse, subjects with airflow obstruction were
given 2 inhalations of albuterol administered
through an aerochamber and spirometry was
repeated 15 minutes later. A positive broncho-
dilator response was defined by a greater than
or equal to 12% and 200 mL increase in FEV1
calculatedfromtheprebronchodilatorvalue.18

Data were analyzed using SAS software
(SAS Version 9.1, SAS Institute; Cary, NC).
Comparisons between subjects with obstruc-
tion and without obstruction were made using
Exact Wilcoxon two-sample tests with Monte
Carlo estimation.

RESULTS

Sixty-eight persons volunteered to partici-
pate in the study. Nine subjects were excluded
because they were not currently practicing
swine veterinarian medicine, or did not work at
least one year in a swine barn. One subject re-
fused spirometry and was excluded from the
analysis. The American Association of Swine
Veterinarians does not collect demographic
data; therefore, we were unable to determine if
these subjects were representative of the mem-
bership. The mean age of the subjects was 45.5
years (range, 25-72). The majority of the sub-
jects were from the United States (n = 44), with
the remainder from Canada (n = 8), Cyprus (n =
1), Denmark (n = 1), Switzerland (n = 1), Spain
(n = 1), Mexico (n = 1), and Uruguay (n = 1).
The vast majority of the subjects were men
(86.2%). Of note, only nine of the subjects re-
ported ever smoking, and only one subject was
a current smoker. Of the group, 60.3% reported
using respirators in the barns, but only 8.6%
wore the respirator at all times. Work-related
symptomswerecommon(82.8%)andincluded

rhinitis symptoms (60.3%), cough and chest
tightness (55.2%), and wheezing (35.1%).

Elevensubjects (19%)demonstratedairflow
obstruction by spirometry. The descriptive
characteristics and respiratory parameters of
subjects with (n = 11) and without (n = 47) air-
flow obstruction are shown in Table 1. There
were no differences between subjects with and
without airflow obstruction in regards to
self-reported symptoms of cough or chest-
tightness, sneeze, or loss of smell with swine
barn exposure. Subjects with obstruction re-
ported more wheeze with exposure to swine
barns than subjects without obstruction (p =
0.038). In subjectswithobstruction, therewasa
trend toward general large-animal veterinary
practice versus swine only, university, or in-
dustry practice when compared to subjects
without obstruction (60% versus 26.2%). Of
the total population, 81.5% were current or past
farmers, and all swine veterinarians with air-
flow obstruction were either current or past
farmers. Swine veterinarians with airflow ob-
structionhad a mean FEV1/FVC of 66.0% ± 1.7
SE, FEV1% predicted of 85.5% ± 5.3 SE, and
FEF25-75% predicted of 51.3% ± 4.7 SE.

Table 2 shows the post-bronchodilator re-
sponse of the nine subjects with airflow ob-
struction (two subjects refused). The mean age
of subjects with obstruction was 47.5 years.
Eighthadmildobstruction,andonehadmoder-
ate obstruction. Only two of the subjects with
airflow obstruction met the American Thoracic
Society criteria for a positive response to
bronchodilator.18 None of the subjects with air-
flow obstruction were current smokers, and
only one of the subjects (#9) had ever smoked
(48 pack year smoking history, quit two years
prior). The mean number of years of swine barn
exposure was 24.5 years.

DISCUSSION

Our results show that a persistently high
prevalence of respiratory symptoms and air-
flow obstruction exists in large animal practi-
tionersworkingasswineveterinarians.Theair-
flow obstruction observed was mild and did not
significantly reverse with albuterol. The most
commonly reported respiratory symptoms ob-
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served includedrhinitis,cough,chest tightness,
andwheeze.Thisobservation isconsistentwith
the findings of other investigations.1,3 How-
ever, it has not been clear if the symptoms and/
or airflow obstruction observed in this popula-
tion are reversible after beta2 agonist adminis-
tration as is seen in asthma or irreversible as
seeninchronicobstructivepulmonarydisease.

In this study, we found that the majority
(77.8%) of the subjects with airflow obstruc-
tion did not demonstrate significant reversibil-
ity after bronchodilator administration accord-

ing to the American Thoracic Society guide-
lines.18 This suggests that the occupational ex-
posure to large animal confinement facilities
may result in a fixed, irreversible airflow ob-
struction, rather than reversible airflow obstruc-
tion. One limitation to characterizing the airflow
obstruction as fixed is that subjects were not
given a trial of corticosteroids, which might
have resulted in reversal of the airflow obstruc-
tion. However, inhalation of corticosteroids
given prior to swine confinement facility expo-
sure has been shown to exert no influence on

52 JOURNAL OF AGROMEDICINE

TABLE 1. Characteristics of swine veterinarians with and without airflow obstruction.a
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bronchial responsiveness to methacholine.22

Our observation of failure to adequately re-
spond to beta2 agonists has significant clinical
implications because beta2-agonist monother-
apy may not be adequate treatment. In addition,
it may not be warranted to classify these sub-
jects as asthmatics, but more informative to
classify these subjects as having chronic ob-
structive pulmonary disease.

It is noted that this study was a small,
non-random sample, which may represent a bi-
asedpopulationof swineveterinarianswithair-
waydiseasewhovolunteeredtoenroll,and thus
overestimating the true prevalence of airflow
obstruction. However, an exposure challenge
(pre- and post-challenge to a swine confine-
ment facility) was not conducted, which may
have elicited more obstructive findings then
found in this study’s setting.This highlights the
importance that airflow obstruction does occur
in this population, and may persist after animal
exposure is removed. It is also not clear if the
convenience sample in this study was propor-
tional to thoseattendingthemeetingand/or rep-
resentative of swine veterinarians in general.
Ideally, the American Association of Swine
Veterinarians would begin collecting this in-
formation, and this would allow recruiting of a
representative population for future studies.
Finally, further characterization studies of the
type of airflow obstruction in this population
are necessary in order to tailor appropriate

medical management. This would include de-
termination of corticosteroid responsiveness,
bronchial-hyperreactivity to methacholine, and
pre-andpost-exposurechallengeassessments.
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