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Abstract
Objectives: The aim of this study has been to investigate the frequency of sensitization to horse allergens and clinical
symptoms in horse riders. Material and Methods: A total of 42 horse riders and 50 healthy individuals were examined by
means of skin prick tests for a panel of horse and common animal allergens, and pulmonary function tests were done by
spirometry. Results: The rate of sensitization to horse allergens was 31% as proven by the skin prick test in horse riders
whereas horse sensitization was not seen in the control group. Occupational allergy symptoms were reported by 19 horse
riders. Two horse riders with no history of clinical symptoms showed positive skin reactions to horse allergens. Conclusions:
To decrease the high risk of occupational sensitization among horse riders, workplace conditions should be improved to
reduce the load of airborne horse allergens.
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INTRODUCTION
Most allergens are derived from plant or animal sources,
and the animals that constitute the most frequent source
of allergens in domestic or occupational settings are cats,
dogs, cows, rats, mice, horses, rabbits and gerbils [1]. Horses generate large amounts of airborne allergens which can
be found in horse dander, hair and skin scrapings [1,2].
Horse allergens are mainly acidic proteins, in which
Equ c1 through c5 have been well characterized [3,4].

Historical evidence shows that horses have been used
as means of transportation for work, pleasure, and even
as formidable weapons of war [5,6]. Currently, horses are
widely used for recreational activities and competitive
sports.
Horse allergy occurs in people who regularly work with
horses, and horse riders experience long-term exposure
which may lead to a variety of allergic diseases. Horse
allergy is mainly characterized by rhinitis, conjunctivitis,
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asthma and urticaria; however, anaphylaxis has been reported in some cases [6,7].
The induction of immunoglobulin E (IgE) formation after
exposure to animal allergens is the main route of sensitization. The skin prick test (SPT) and determination of
serum-specific IgE against horse allergens are helpful in
the diagnosis of horse allergy. The SPT is safe, inexpensive, informative, and easy to perform. The concordance
rate between the serum-specific IgE and SPT is reported
to be around 90% [8].
Although equestrian culture has been very popular among
Iranians since historical times, horse allergy has not been
well studied among horse riders. This study has been designed to determine the incidence of horse sensitization
in southwestern Iranian horse riders.
MATERIAL AND METHODS
Forty-two horse riders from the Fars Province in southwestern Iran were enrolled in this cross-sectional study.
Participants with upper respiratory tract infections,
cardiovascular diseases and those who received immunotherapy for inhalant allergens were excluded from
the study.
Demographic information, job characteristics and smoking behavior of each participant were recorded by means
of an interview. Clinical symptoms in the lungs, nose, skin
and eyes after exposure to horses were recorded by means
of a questionnaire. Fifty healthy individuals who had not
worked with horses were selected as a control group of
the same ethnicity and from the same geographic region.
The study protocol was approved by our University Ethics
Committee and each participant signed an informed consent form before being tested.
Skin prick tests were done for all participants with commercial allergens, including: epithelial allergens of a cat,
cattle, dog, goat, gerbil, hamster, horse, rabbit, rat and
mouse; bird feather allergens of a canary, chicken, duck,
goose and parakeet, and allergen extracts of 2 species of
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mites, Dermatophagoides pteronyssinus and Dermatophagoides farina (GREER, USA). Histamine (10 mg/ml)
and saline were used as positive and negative controls,
respectively. The results of the skin tests were examined
after 15 min and considered positive when the wheal
was ≥ 3 mm greater in diameter than the negative control.
The participants were asked to avoid any type of antihistamine medication for 5 days prior to the SPT.
Pulmonary function was evaluated by spirometry (Cosmed,
Rome, Italy) for all participants. The forced vital capacity (FVC), forced expiratory volume in 1 s (FEV1), ratio
of forced expiratory volume in 1 s to forced vital capacity (FEV1/FVC) and peak expiratory flow (PEF) were
measured, and values below 80% of the predicted value
were considered abnormal [9].
Statistical analysis was done by means of the Chi2 test using the version 6 of Epi Info. P < 0.05 was considered statistically significant.
RESULTS
Forty-two horse riders (30 males, 12 females) in the age
range of 12 to 48 years old participated in the study.
The duration of horse riding was reported to be
from 2 months to 35 years, and the related monthly exposure to horses varied from 3 days to 30 days per month.
Fifty individuals (27 men, 23 women) in the age range
of 17 to 54 years old were included in the control group.
The Figure 1 shows the rate of positive reactions
to 15 allergens in horse riders, as proven by the SPT
and compared to the control group. In contrast to
the absence of reactions to horse allergens in the control group, 13 horse riders (31%) had positive skin reac
tions to the allergens.
The frequency of sensitization to mite allergens did
not differ between horse riders and control participants (16.7% vs. 18%, p = 0.8). Among 13 horse riders
with positive reactions to horse allergens, 4 individuals
also had positive reactions to mite allergens.
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Fig. 1. Horse rider’s sensitization to various animal allergens
proven by the skin prick test as compared to the control group

Our results showed no correlation between the duration of horse exposure and increased sensitivity to horse
allergens.
The questionnaire evaluation of clinical symptoms revealed
occupational allergy symptoms in 19 horse riders, 11 of them
being sensitized to horse allergens and 1 to mite allergens.
The most common clinical symptoms included allergic rhinitis in 15 (35.7%), conjunctivitis in 9 (21.4%), asthma
in 6 (14.3%), and skin allergy in 5 (11.9%) horse riders.
Two horse riders with no history of clinical symptoms
showed positive skin reactions to horse allergens. None of
horse riders who participated in the study were smokers.
The mean values of pulmonary function test parameters in
horse riders compared to control group were 102.3±13.7% vs.
105.6±14.95% for the FVC, 101.8±15.9% vs. 113.4±16.2%
for the FEV1, 113.2±5.5 vs. 110±12 for the FEV1/FVC and
114.1±28.7% vs. 91.3±8.39% for the PEF. A peak expiratory
flow (PEF) < 80% was observed in 1 horse rider whose skin
test to horse allergens was also positive.
DISCUSSION
Occupational exposure to horses may cause sensitization
and allergy among individuals who handle horses either
professionally or for recreational purposes [10,11]. Horse
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riders are a specific group with high exposure to horses.
The rate of sensitization to horse allergens was 31% according to the results of the SPT in our sample of horse
riders. The prevalence of horse allergy varies from 1%
to 10% depending on geography, climate, and the level
of exposure [7,12,13]. Published data about horse allergy
in specific target groups is limited; the study in Turkey
reported the rate of sensitization to horse hair among
grooms at 12.8% [14], and another study of veterinary
medicine students from the Netherlands found the rate
of sensitization to horse to be as low as 1.6% [15]. This
variation may be explained by differences in the duration
and intensity of the exposure to horse allergens, different
epitopes of horse allergens, and genetic factors in people
who work with horses.
Horse sensitization may occur by indirect exposure to
horse allergens suspended in the air in the environment
because of operations of ventilation systems in stalls or
horse keepers [16]. We found no sensitization to horse allergens in our control group. The presence of equestrian
clubs located far away from the city center may explain
this finding.
In contrast to the control group, sensitization to rabbit
allergens was detected in 6 (14.3%) horse riders. Crossreaction between horse allergens and common mammalian allergenic epitopes, including a dog, cat, cow, guinea
pig and rabbit, should be taken into consideration [17,18].
Mite sensitization did not differ significantly between our
sample of horse riders and the control group. Since mites
feed on human skin scales and animal dander [19], horse
riders face the same risk of sensitization to these allergens
as other people do.
The skin prick testing in combination with a detailed
history should be sufficient for the diagnosis of horse allergy [20]. Despite the consistency between the results of
the SPT and serum-specific IgE [8], our findings might
have been strengthened by determining serum-specific
IgE levels against different horse allergens.
IJOMEH 2015;28(5)
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About 50% of the horse riders in this study had occupational allergy symptoms: 15 (79%) had allergic rhinitis, 9 (47%) – allergic conjunctivitis, 6 (31.5%) – asthma,
and 5 (26.3%) – skin allergy. In the study in France,
the prevalence of allergic symptoms among 56 individuals
with allergy to horses was reported as ocular symptoms in
the case of 64.3% of them, asthma in the case of 53.6%
of them, and allergic rhinitis in the case of 42.8% of them
[21]. In the study of allergies among a sample of grooms
in Turkey, Tutluoglu et al. observed allergic rhinitis in
the case of 42.2% of the studied grooms, allergic conjunctivitis in the case of 35.2% of them, asthma in the case
of 14.4% of them, and allergic skin diseases in the case
of 32.8% of them [14]. The results of these 2 studies were
obtained from a self-administered questionnaire; because
of the potential limitations in the accuracy of self-reported data, animal workers should be followed and physical
examination performed by expert physicians is advisable.
Nevertheless, a cross-sectional study by Ronmark et al.
found that sensitization to horse allergens was a significant
risk factor for the development of rhinitis and asthma [12].
In our study 2 horse riders with a positive skin test to horse
allergens reported no history of clinical symptoms. False
positive results may be induced by non-specific mast cell
secretagogues or irritants in the allergen extracts or by
infection with respiratory syncytial virus [20]. A positive
skin test result is not enough to confirm the presence of allergic disease; however, it documents allergic sensitization
which may predict the subsequent onset of allergic symptoms [20]. Based on our results, among 19 horse riders with
clinical symptoms of horse allergy, only 11 (58%) of them
had a positive skin test to horse allergens. False negative
skin tests might be caused by low potency of the prepared
extract, weak puncture, concurrent parasitic infections
and non-IgE-mediated mechanisms [20].
Except for 1 horse rider, all other riders in our sample
had pulmonary function test results kept within permissible limits. Although the inhalation of small air-borne
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animal allergens may be considered a major cause of occupational asthma [22], horse riding is a type of cultural
activity that often takes place in areas far away from cities,
in settings characteristic of pure air and the absence of air
pollution – the characteristics that may reduce the risk of
pulmonary problems.
CONCLUSIONS
In conclusion, our findings reinforce the importance of allergen exposure in allergic sensitization. The frequency of
horse sensitization among horse riders may be influenced
by environmental factors, horse breeds, and individuals’
genetic traits. Further research should consider horse sensitization among horse riders in other areas. Efforts to improve workplace air quality to reduce the load of airborne
horse allergens are also potentially helpful.
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