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Atopic Symptoms Among California Veterinarians

Päivikki Susitaival, MD, PhD,1,3 John H. Kirk, DVM,2 and Marc B. Schenker, MD, MPH
1�

Background The prevalence of allergic symptoms among veterinarians has not been
studied adequately.
Methods A questionnaire was sent to 2,000 California veterinarians; the return rate was
73% (N¼ 1416).
Results A history of either asthma, allergic rhinitis (AR), or atopic dermatitis (AD) was
reported by 66%of respondents. ARwas reported by 62%, asthmaby 16%, andADby 11%.
Forty percent of the veterinarians reported animal related respiratory and/or skin symp-
toms. Themost commonly reported causes of symptomswere cats and dogs. Inmultivariate
logistic analysis, the significant risk factors for having adult asthmawere the history of AR
with the history of AD (OR 13.9), AR alone (OR 6.3), and asthma in childhood (OR 6.4).
Conclusions The prevalence of asthma and other atopic symptomswas high in the studied
population. Most veterinarians with respiratory or skin symptoms reported the symptoms
as being related to specific animal contact. Am. J. Ind. Med. 44:166–171, 2003.
� 2003 Wiley-Liss, Inc.
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INTRODUCTION

Veterinarians are constantly in contact with animals.

Animal proteins have been reported causing immediate (IgE-

mediated) allergies in laboratory animal workers and farm-

ers. Allergy to animal proteins can cause respiratory, eye, and

skin symptoms [Cockcroft et al., 1981; Agrup and Sjöstedt,

1985; Weissenbach et al., 1988; Aoyama et al., 1992;

Susitaival et al., 1995; Susitaival and Hannuksela, 1997].

Veterinarians have been found to have a higher mortality

rate for asthma compared to the US general population [Blair

and Hayes, 1980]. In a study by Lutsky et al. [1985], the

prevalence of asthma in veterinarians was almost three times

(16%) the prevalence in controls (6%). According to case-

reports, veterinarians have complained of hand dermatitis or

urticaria associated with animal fluid and skin contact [Prahl

and Roed-Petersen, 1979; Hjorth and Roed-Petersen, 1980;

Rudzki et al., 1982; Degreff et al., 1984; Falk et al., 1985;

Kalveram et al., 1986; Roger et al., 1995]. Fourteen percent

of California veterinarians and 16% of Kansas veterinarians

have reported recurrent or persistent hand/forearm dermatitis

during the past 12 months [Susitaival et al., 2001; Tauscher

and Belsito, 2002].

The objective of this study was to get information on the

prevalence of atopic symptoms, especially animal related

respiratory and skin symptoms (asthma, rhinitis, dermatitis),

and to evaluate possible risk factors for adult asthma among

California veterinarians.

SUBJECTS AND METHODS

Two thousand (2,000) questionnaires were mailed out to

a stratified sample of the active members of the California

Veterinary Medical Association [Susitaival et al., 2001]. Of

the 1,965 eligible participants, 1,416 (72%) completed and

returned the questionnaires (Table I). Of these, the 1,353
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professionally active veterinarians (866 men, 487 women),

contributed the data to the present study (Table II).

Ninety percent of veterinarians were in full time

veterinary work, and most were in private small animal

practice. Seventy percent of respondents had never smoked

cigarettes and only 7.5% of them smoked currently and less

than a half of those regularly (Table II).

Atopy and skin questions were mostly derived from the

Tuohilampi questionnaire [Susitaival et al., 1996] while the

skin atopy (history of atopic dermatitis (AD)) question was

adopted from the UK-working party criteria validated by

Williams et al. [1996] (see Appendix A). The definition

of dermatitis aimed at detecting cases of possible contact

dermatitis, including contact urticaria and protein contact

dermatitis. The conditions were specified for possible work-

related exacerbating factors. The questionnaire also addres-

sed general demographics, smoking, and work history.

Data were processed with SAS System for Windows

6.12 software, using cross-tables and chi-square tests. Risk

factors were estimated as prevalence odds ratios (OR) cal-

culated with multivariate logistic analysis by SAS Genmod.

RESULTS

Altogether 66% of the study population reported a

history of respiratory atopy (ARD) or AD (Table III). Women

reported significantly more atopic symptoms than men. The

interrelationships between the reporting of the different

atopic symptoms (asthma, allergic rhinitis (AR), and AD) are

presented in Figure 1. Most of those reporting AD also re-

ported AR. AD within the past 12 months (1-year prevalence)

was reported by 5%.

Work related rhinitis and/or conjunctivitis was reported

by 61% of those reporting AD (Table III). Of those, 77%

implicated animals for symptoms (29% of all respondents,

Table V). The prevalence of work related asthma symptoms

varied by atopy from 3% among those with no history of

atopic symptoms to 16% among those reporting ARD and

28% among those reporting AD, and the symptoms were

attacks of shortness of breath (6.7%), chest tightness (7.5%),

and wheezing (9.5%).

The prevalence of adult asthma was higher in women

than men (Table IV). About half (62% of women and 39% of

men, p¼ 0.03) of those who reported asthma in childhood or

school age reported also having adult asthma. The year of

diagnosis was provided by 93% of all those reporting adult

asthma. One fourth of asthma cases had been diagnosed

under the age of 10 and 90% before the age of 40. Almost one

in five veterinarians (18%) had been skin tested for allergy,

and most of them (89%) had been diagnosed with an allergy.

Forty-seven percent of those reporting adult asthma were

on regular asthma or allergy medication. Bronchodilators

were the most common medications (26%) followed by

antihistamines (16%), inhaled corticosteroids (15%), and

nasal corticosteroids (11%). Only slightly over one third of

those with adult asthma reported using respiratory protection

regularly for harmful exposures. In more than half of the

cases, a specific animal contact was reported as a worsening

factor for adult asthma symptoms (Table V). In only 18% of

adult asthma cases was the cause reported as unknown. Of all

TABLE I. Study Population of the CaliforniaVeterinaryMedical Association,
1996

CaVMAmembers (1996) 3,033
Sample selected 2,000
Died 12
Wrong address 23
Eligible 1,965
Refused 30
Response 1,416 (72%)
Professionally active 1,353

TABLE II. Characteristics of Study Subjects; CaliforniaVeterinarians

Men (866) Women (487) All (1,353)

Full time in veterinary work (%) 92 86 90
Mean age years (range) 50 (26^85) 38 (26^77)
Mean years in profession (range) 23 (0^59) 10 (0^44)
Smoking (%)
Never 66 80 71
Ex-smoker 25 15 22
Current smoker 9 5 7

Practice type (%)
Small animal (N¼ 996) 69 82 74
Large/food animal (N¼ 209) 19 9 15
Mixed (N¼ 88) 7 6 7
No animal practice (N¼ 53) 4 3 4

TABLE III. Self-Reported Atopic and Other Respiratory Symptoms Among
1,353 CaliforniaVeterinarians,%

Men Women All p

History of atopic symptoms
Allergic rhinitis (AR)a 58 70 62 0.001
Asthmaa 14 19 16 0.005
ARor asthma (ARD) 59 71 63 0.001
Atopic dermatitis (AD)a 9.6 14 11 0.019
AR, asthma, orAD (all atopy) 62 74 66 0.001

Work related asthma symptomsa 15 28 20 0.001
Work related rhinitis/conjunctivitisa 34 45 38 0.001

aSee Appendix A.
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work-related respiratory symptoms, almost 3/4 were relat-

ed to specific animals (Table V). Women related their

respiratory symptoms to animal exposures more often (79%)

than men (69%). The cat was the most commonly implicat-

ed animal, followed by the dog, horse, cattle, and rabbit

(Table V).

Altogether 40% of the veterinarians reported animal

related skin or respiratory symptoms (AD, AR, conjunctivi-

tis, or asthma) (Table VI). Half of them reported only

respiratory symptoms (52%), 22% only skin symptoms, and

26% both respiratory and skin symptoms. Almost two-thirds

of those with animal related skin symptoms reported symp-

toms appearing in minutes after the contact with, in most

cases, just one animal species.

Constitutional factors were the most significant inde-

pendent risk factors for having adult asthma (Table VII). AD

alone without AR (N¼ 42), did not seem to be a risk factor

for adult asthma. On the other hand, the combination of AD

and AR was a greater risk factor than asthma in childhood.

Age, smoking, and years in veterinary practice did not appear

as independent risk factors for adult asthma if added to

the model.

DISCUSSION

High prevalence of atopy has been connected to Western

life-style and non-farm background [von Mutius, 1998;

Leynaert et al., 2001]. The prevalence of atopic symptoms,

especially respiratory symptoms (66%), was high among the

surveyed sample of California veterinarians. The prevalence

of current smoking among men and women was far lower

(9 and 5%) than the state prevalence of current smoking in

1998 (22 and 17%, CDC MMWR Weekly, 1999]. AR was

reported by 62% of veterinarians which is significantly

higher than in Southern European population studies (15–

18%) and also higher than the figures reported from the US

East coast (46%) [Papageorgiou et al., 1997; Siracusa et al.,

1997; Greisner et al., 1998]. Most of those with asthma also

reported AR, similar to other studies [Oswald et al., 1994;

Greisner et al., 1998].

FIGURE 1. Thedistributionof reportedatopicsymptoms in1,353Californiaveterinarians.

TABLE IV. History ofAsthma in1,353CaliforniaVeterinarians,%

Men Women All

Ever asthma 14 19 16
Childhood 2.9 3.3 3.0
School age 4.9 6.8 5.5
Adult 9.4 16 12
Adult only 6.9 11 8.4

TABLE V. Animals Reported as Causes or Aggravators of Work-Related
Rhinitis/Conjunctivitis (r/c) and Adult Asthma,%

Work-related
r/c (N¼ 511)

Asthmaa

(N¼159)
Eitherb

(N¼ 549)

Some animal 77 55 73
Cat 60 40 58
Dog 31 23 31
Horse 11 18 13
Cattle 4.9 4.4 5.1
Other 26 25 26

aAsthma when older than18 years old.
bEither work-related rhinitis or adult asthma.
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The prevalence of current adult asthma was 11.6%,

which is higher than reported either in European countries or

in the US National Survey in 1994 (5.4%) [Sly, 1999], but is

similar to the figures reported among the US laboratory

animal-exposed workers [Fuortes et al., 1996]. Reporting of

asthma was similar to a questionnaire survey of young people

(20–22 years) in Los Angeles and San Diego in 1993. In that

study, 12% reported having had asthma and 8% as having

current asthma [Hu et al., 1997] although the response rate

was only 61%. Women reported significantly more adult

asthma and rhinitis symptoms than men did. This is consis-

tent with some studies [Gerstman et al., 1989; Senthilselvan,

1998; Torén and Hermansson, 1999], but contradicts other

population reports [Nicolai et al., 1997; Siracusa et al., 1997;

Campello et al., 1998]. Female veterinarians with asthma in

childhood reported adult asthma more often than men. The

present results and also findings in some other studies sug-

gest that continuation of childhood asthma and adult-onset

asthma is more common among women than men [von

Mutius, 1996; Senthilselvan, 1998; Torén and Hermansson,

1999].

Reporting of work-related respiratory symptoms was as

frequent as in a study of German livestock farmers (40%),

and reporting of work-related wheeze (9.5%) was similar to

data from a study of laboratory animal-exposed workers

(10.8%) [Fuortes et al., 1996; Radon et al., 1999].

In the present survey, one third of the veterinarians

reported respiratory symptoms and one-fifth skin symp-

toms when handling animals. Of those with skin symptoms

more than a half also had respiratory symptoms, this being

in accordance with the studies among laboratory animal

workers [Aoyama et al., 1992]. Higher symptom reporting

has been associated with higher animal exposure [Aoyama

et al., 1992; Hollander et al., 1997; Kruize et al., 1997;

Rakowiak et al., 1997]. Veterinarians are heavily exposed to

animal dander most of their working time. It is likely that

they have also been dealing with animals before their career

[Das et al., 1992].

The animals implicated most as causing respiratory

symptoms were cats and dogs. It seems, according to these

results, that animals differ in their capacity of eliciting skin

or respiratory symptoms. Cats and horses appear to cause

primarily respiratory symptoms while dogs and cattle often

caused also skin symptoms. Of the laboratory animals,

rabbits and guinea pigs were blamed for both respiratory and

skin symptoms while rats and mice were often connected

with skin symptoms only.

In the present data, the three categories of atopic

symptoms (asthma, rhinitis, and AD) overlapped largely

supporting a common etiologic background. Most veterinar-

ians with asthma reported rhinitis and one-fifth also reported

AD. Over two-thirds of subjects reporting AD also report-

ed respiratory symptoms. Reporting both the history of AR

and AD was the greatest risk factor for adult asthma in a

logistic model. Some studies have found a strong association

of AD in infancy with asthma later in life [Settipane et al.,

1994; Bergmann et al., 1998; Withers et al., 1998; Torén and

Hermansson, 1999]. Those reporting a history of atopic

symptoms also reported more often having hand dermatitis.

The reporting of hand dermatitis (within 12 months) by those

with AD was, as compared to those with no atopy, over

twofold among women and fourfold among men [Susitaival

et al., 2001].

TABLE VI. Animals Reported as Causes of Respiratory or Skin Symptoms
in1,353 CaliforniaVeterinarians

Symptoms from. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . . Na %b

Type of symptomsc

Respiratory Skin

Any animal 538 40 78 48
Cat 353 26 92 20
Horse 93 7 80 32
Rabbit 30 2 87 63
Dog 263 19 66 53
Cattle 89 7 40 79
Rat 18 1 1/18d 18/18d

aNumber reporting either respiratory or skin symptoms on contact with the animal.
b% of all veterinarians (N¼1,353).
c% of N.
dNumber.

TABLE VII. Prevalence Odds Ratios (OR) forAdult Asthma

OR (95%CIa)

Gender
Male (N¼ 866) 1.0
Female (N¼ 487) 1.4 (0.92^2.20)

History of allergic rhinitis (AR)
NoAR (N¼ 512) 1.0
AR aloneb (N¼ 733) 6.3 (3.33^12.0)
ARþ ADc (N¼108) 13.9 (6.58^29.5)

Asthma in childhoodd

No (N¼1,258) 1.0
Yes (N¼ 95) 6.4 (3.98^10.3)

Practice
No animals (N¼ 61) 1.0
Small animals (N¼ 988) 3.6 (0.84^15.6)
Mixed (N¼ 85) 2.1 (0.39^11.2)
Large animals (N¼ 208) 2.8 (0.60^13.0)

Age (years, continuous) 1.0 (0.98^1.02)

The model included the listed variables (deviance of the model 796, Degrees of Free-
dom1,319).
a95% confidence interval (CI).
bHistory of AR without the history of AD (see Appendix A).
cHistory of AD (see Appendix A).
dAsthma ‘before school age’ or ‘in school age.’
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The prevalence of reported atopic respiratory and skin

symptoms among California veterinarians was high. The

symptoms were often connected to contact with specific

animals. Animal species seem to differ in their capacity of

producing skin or respiratory symptoms.
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APPENDIX A. Definitions for Cases

1. History of asthma:
‘‘Have you ever had asthma?’’ The year of diagnosiswas also asked.
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(1) orAR (4).
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‘‘Have you ever had itchy rash (AD) that has affected skin creases or folds?’’
(e.g., fronts of elbows, behind the knees, fronts of ankles,wrists, neck).a

7. History ofwork related rhinitis/conjunctivitis: affirmative answer to
the following:
‘‘Have you ever had rhinitis or conjunctivitis that you consider related to some
tasks in your practice?’’ (Bouts of sneezing, itchy or runnynose, or redness,
stinging, itching, or watering in the eyes).

8. Work related asthma symptoms:
‘‘Have you ever had any of the following symptoms related to some tasks in
your practice?’’ Listed symptoms: attacks of shortness of breath, chest
tightness,wheezing.

9. Hand dermatitis (possible contact dermatitis, including contact urticaria/
protein contact dermatitis):
. Dermatosis during career: ‘‘During your veterinary career, have you had any
dermatoses (rash, eczema, hives)?’’

And
. Dermatitis area either hands or forearms

And
. Symptoms include either hives
and/or at least two of the following: redness, dryness, itch,vesicles,
or fissures.

aWilliams et al. [1996].
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