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determination of risk factors for systemic reactions
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ABSTRACT

Background: The prevalence of allergic reactions
due to bee stings in beekeepers varies in different re-
gions of the world. The aim of this study was to eval-
uate the characteristics of sting reactions and the risk
factors for developing systemic reactions in Turkish
beekeepers.

Methods: A self-administered questionnaire was
distributed to 1250 beekeepers to be completed
in seven different cities of Turkey. A total of 494
(39.6 %) questionnaires were returned.

Results: There were 444 subjects (89.9 %) with a
history of sting exposure in the previous 12 months.
Systemic reactions were present in 29 subjects
(6.5 %) and nine (2 %) reactions were anaphylactic.
Fifty-five percent of beekeepers reported more than
100 bee stings in the previous year. When systemic
reactions were controlled by age and duration of bee-
keeping in a logistic regression model, seasonal rhini-
tis (OR: 4.4, 95 % Cl: 1.2-11.5), perennial rhinitis (OR:
4.6, 95 % Cl: 1.2-18.2), food allergy (OR:7.0, 95 % ClI:
2.0-25.0), physician-diagnosed asthma (OR: 8.0,
95 % ClI: 2.5-25.6), having an atopic disease of any
type (OR: 3.3, 95 % CI: 1.2-8.7) and having two or
more atopic diseases (OR: 10.9, 95 % Cl: 3.5-33.8)
were significantly associated with systemic reactions
due to bee sting in the previous 12 months.
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Conclusion: The incidence of systemic reactions in
Turkish beekeepers is low, which might be due to the
protective effect of a high frequency of bee stings.
The risk of systemic reactions increases approximate-
ly three-fold when one atopic disease is present and
eleven-fold when two or more concurrent atopic dis-
eases are present with respect to no atopic disease.
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INTRODUCTION

Beekeeping, known as the cheapest and easiest
way of employment in agricultural area, is very im-
portant for some developing countries. Beekeeping
and honey production have been progressing as prof-
itable occupations in recent years in Turkey as well.
In the last ten years, the total number of beehives
and honey production has increased twice and
Turkey is the 4th in this area with 4,000,000 beehives
producing 63,000 tons of honey'.

As the number of beekeepers increases in Turkey,
problems related to bee and wasp stings exposure,
involve the beekeepers to an increasing extent. As
expected, beekeepers are more susceptible to sting
exposure than the general population. Although sys-
temic reactions following bee stings have been found
to be 14 % to 42 % in beekeepers??, it is only 0.8 %
to 3.3 % in general population®’. The prevalence of
atopy in beekeepers varies from 20 % to 48 %2812,

Since there is no previous medical data about bee-
keepers in Turkey, we designed this study to evalu-
ate the prevalence and types of sting reactions, con-
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current atopic diseases, risk factors for systemic re-
actions and self treatment choices for bee sting
among Turkish beekeepers.

METHODS

Hacettepe University Bee and Bee Products Appli-
cation and Research Center (HARUM) arranged edu-
cational meetings in seven different cities of Turkey
including Ankara, Mersin, Mugla, Canakkale, Yalova,
Balikesir and Zonguldak to improve the knowledge
and skills about beekeeping of beekeepers between
December 2004 and June 2005. After these meet-
ings, a self administered questionnaire, including
guestions about demographic data, history of bee
stings, type of reactions, emergency admissions in
the last 12 months, concurrent atopic and nonatopic
diseases, smoking status, self treatment tendencies,
drug and food allergies, were distributed to beekeep-
ers to be completed. Subjects were told to answer
“no” if they were not sure about the answer.

In every city, between 100-350 with a total of
1245 beekeepers attended these meetings and 494
(39.6 %) of them returned the questionnaires.

Statistics

Association between factors and bee sting in the
last 12 months and systemic reaction due to bee
sting in the last 12 months were tested by Chi-
square testing. Fisher's exact test was used when
the expected cell count was below 5. Independent
association between systemic reaction due to bee
sting in the last 12 months and potential risk factors
were assessed via logistic regression analysis after
the adjustment for age and duration of beekeeping. P
value less than 0.05 was considered for statistical
significance.

RESULTS

Four hundred ninety four subjects who complet-
ed the questionnaire were enrolled to the study.
Four hundred eighty nine (99 %) were males and
five were females, with a mean age of 48.2 = 11.5.
They have been beekeeping for a mean time of
15.3 = 10.5 years. There were 444 subjects (89.9 %)
with a history of sting exposure in the last 12 months
while 50 subjects (10.1 %) denied such a history.
Systemic reactions after bee stings in the last
12 months were present in 29 (6.5 %) subjects, nine
of them being anaphylactic reactions. There were 28

Table |

Demographic data and summary of the answers
of the questions

n =494 (%)
Male 489 (99)
Age (mean = sd) 4822 £ 11.47
Duration of beekeeping in years (mean = sd) 15.33 +10.53
Sting exposure in last 12 months 444 (89.9)
Frequency of sting exposure in last 12 months
0-100* 182 (45)
101-200 70(17.3)
201-500 52 (12.9)
=501 100 (24.8)
Systemic allergic reactions to bee sting in the last
12 months 29 (6.5)
Life time emergency admission due to bee sting 28(5.7)
Emergency admission due to bee sting in last
12 months 5(1)
Contact dermatitis due to bee products 27 (5.5)
Food allergy due to bee products 19(3.8)
Perennial rhinitis 15(3)
Seasonal rhinitis 46 (9.3)
Eczema 53(10.8)
Physician diagnosed asthma 20 (4)
Food allergy (other than bee products) 15(3)
Drug allergy 14 (2.8)
Family history of atopic disease 18(3.6)

*90 beekeepers didn't answer the question about sting frequency.

(5.7 %) subjects who had history of emergency room
admission and only 5 of them occurred in the last
12 months. Demographic data and answers to ques-
tions were summarized in table I.

Contact dermatitis due to honey and bee products
was present in 27 beekeepers (5.5 %) while food al-
lergy was present in 19 cases (3.8 %) (table Il).

Table Il outlines the factors related to systemic re-
actions in beekeepers stung in the last 12 months.
Among this group of beekeepers, seasonal rhinitis
was reported in 27.6 %, food allergy in 13.8 %, fa-
milial atopy in 10.3 % and physician diagnosed asth-
ma in 17.2 %. All these factors were significantly as-
sociated with systemic reactions due to bee sting in
the last 12 months. Longer duration of beekeeping
was significantly associated with higher frequency of
bee stings in the last 12 months (p < 0.01) but there
was no correlation between the duration of bee-
keeping and the rate of systemic reactions.

When systemic reactions due to sting exposure
was controlled with age and duration of beekeeping
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Table Il

Food and contact allergy to bee products

Contact dermatitis Food allergy

n % n %
Total 21 5.5 19 38
Honey 6 1.2 6 1.2
Pollen 3 0.6 7 14
Propolis 6 1.2 2 0.4
Bee wax 2 0.4 3 0.6
Bee venom 10 2 - -
Royal jelly - - 1 0.2

in logistic regression model, seasonal rhinitis (OR:
4.4, 95 % CI: 1.2-11.5), perennial rhinitis (OR: 4.6,
95 % Cl: 1.2-18.2), food allergy (OR:7.0, 95 % ClI:
2.0-25.0) and physician diagnosed asthma (OR: 8.0,
95 % Cl: 2.5-25.6) were significantly associated with
systemic reactions due to bee sting in the last
12 months. Logistic regression analysis also showed
that the risk of systemic reactions increased approx-
imately threefold when only one atopic disease was
present and eleven fold when two or more concur-
rent atopic diseases were present compared to hav-
ing no atopic disease (table 1V).

Smoking habits of beekeepers were also evaluat-
ed. There were 168 (34 %) current smokers whose
mean beginning age of smoking was 18.2 + 4.9
while there were 112 ex-smokers (22.6 %) and the
mean age to quit smoking was 38.9 = 10. There was
no relation between systemic reactions and smoking
status. Treatment choices after sting exposure were
shown in table V. Three hundred thirty six of them
(68 %) were doing nothing when they were stung.
Most frequently used therapy was applying ice and
cold water (10.8 %). The ones who were taking anti-
histaminic tablets were only 5.6 % of them. Highly
different complementary treatment modalities were
listed in the table V. The frequency of using alterna-
tive treatments was not increased in the ones who
have experienced systemic reactions (p > 0.5).

DISCUSSION

There are relatively small number of studies about
bee sting reactions and clinical symptoms in beekeep-
ers in the English literature and this is the first report
from Turkey. This study presents that occurrence of
systemic allergic reactions to bee stings is low but the
frequency of bee stings in the last 12 months is high in
Turkish beekeepers. Systemic reactions to bee sting
are significantly associated with seasonal and perennial
rhinitis, food allergy and physician diagnosed asthma.

Table il

Factors related to systemic reactions and sting exposure in the last 12 months

Bee sting in the last 12 months

No Yes No systemic reaction Systemic reaction
n (%) n (%) n (%) n (%)

Total 494 50 (100) 444 (100) 415 29 (100)
Female 5 2(4.0) 3(0.7) 2(0.5) 1(3.4)
Age, mean (SD) 482 (11.5) 50.1(11.2) 48.0(11.5) 48.1 (11.5) 46.2 (12.0)
Duration of beekeeping in years (SD) 15.3(10.5) 10.9(7.9) 15.8 (10.7)* 15.6 (10.7) 18.9(10.0)
Seasonal rhinitis 46 2(4.0) 44(9.9) 36(8.7) 8(27.6)**
Perennial rhinitis 15 1(2.0) 14 (3.2) 11(2.7) 3(10.3)
Eczema 45 3(6.0) 42 (9.5) 37(8.9) 5(17.2)
Food allergy 15 0(0 15 (3.4) 11(2.7) 4(13.8)***
Current smoker 168 18 (36. 150 (33.8) 144 (34.7) 6(20.7)
Familial atopy 18 2 (4. 16 (3.6) 13(3.1) 3(10.3)
Physician diagnosed asthma 20 2 (4. 18 (4.1) 13 (3.1) 5(17.2)**
Alternative therapy 158 13 (26) 145 (32.7) 137 (33.0) 8(27.6)

*p < 0.01, in the comparison of beekeepers who had bee sting and who had no bee sting in the last 12 months.
**p < 0.01 in the comparisons between beekeepers who had bee sting in the last 12 months with and without systemic reaction.

**%p < 0,08,
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In our study, 6.5 % of beekeepers reported sys-
temic allergic reactions to bee sting. In previous stud-
ies, rate of systemic reactions in beekeepers was
found to be between 14 % and 42 %233, Among risk
groups such as forestry workers and cellulose paper
factory workers, prevalence of systemic reactions to
bee sting was 21 % and 19.9 %, respectively''s.
When compared to these figures, rate of systemic re-
actions to bee sting was low in Turkish beekeepers.
Bousquet et al? claimed that the degree of sensitiza-
tion of beekeepers against bee sting was strongly re-
lated to the annual number of stings and that was
why beekeepers in their study that were stung often
appeared to be protected against bee stings. They
found that 50 stings in a year appeared to be a mini-
mal number for protection and the risk of allergy was
nearly absent over 200 stings in a year. It was also re-
ported that the more frequent the bee stings, the
fewer clinical symptoms appear®. Interestingly, in our
study, only 10.1 % of beekeepers denied bee sting
exposure in the last 12 months while 45 % reported
1-100 times, 17.3 % 100-200 times, 37.7 % more
than 200 times of bee stings in a year. This data
shows that Turkish beekeepers don't pay attention to
protect themselves from bee sting effectively while
working at beehives and as a result they sponta-
neously become desensitized by frequent sting expo-
sure. Another possible mechanism to explain the low
rate of systemic reactions might be due to the long
period of beekeeping season in Turkey. As hypothe-
sized previously?, beekeeping all throughout the year
in warm regions leads to continuous sting exposure
and eventually results in continuous protection to bee
stings. However, the gap between working seasons
in cold regions such as northern Europe may de-
crease the protective effect of continuous bee sting
and results in higher rate of systemic reactions.

A clinical history of atopic diseases, such as asth-
ma, seasonal rhinitis, eczema and food allergy was
present in 15 of beekeepers (51.7 %) that have expe-
rienced systemic reaction in their histories. This rate
of atopy among beekeepers is similar to results of a
study'® reporting a history of atopy in 47 % of sys-
temic reactors, but higher than some other studies in
which rates of atopy were reported between 20 % to
42 %291278_Differences between these figures may
be due to different parameters to define atopy such
as in vivo tests and clinical history. Having seasonal
rhinitis (p < 0.01), physician diagnosed asthma
(p <0.01) and food allergy (p < 0.05) were significant-
ly related to systemic reactions to bee stings. This is
in accordance with the studies in which atopy has
been shown to predispose to more severe reac-
tions?1%, When systemic reactions were controlled
with age and the duration of beekeeping in logistic

Table IV

Logistic regression analysis of systemic reactions related
to sting exposure in the last 12 months after
the adjustment for age and duration of beekeping

Systemic reaction % OR 95 % Cl

Seasonal rhinitis 18.2 4.4 (1.2-11.5)**
Perrenial rhinitis 214 46(1.2-18.2)*
Food allergy 26.7 7.0(2.0-25.0)**
Eczema 11.9 2.0(0.6-6.1)
Physician diagnosed asthma 27.8 8.0 (2.5-25.6)***
Atopic diseases

No disease 1

Single disease 12.7 3.3(1.28.7)*

Two diseases or more 27.3 10.9 (3.5-33.8)****

*p <0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.
Atopic diseases include asthma, eczema, seasonal rhinitis or food allergy.
Female beekepers (n = 3) were excluded from the analysis.

Table V
Treatment choices of the beekeepers after a sting
exposure
n (%)

Doing nothing 336 (68)
Applying ice and cold water to sting site 54(10.8)
Antihistaminic tablets 28 (5.6)
Taking out stinger 14(2.8)
Applying ammonia to sting site 14(2.8)
Rubbing the sting site with a cold metal 6(1.2)
Taking cold shower 4(0.8)
Rubbing sting site with mud 4(0.8)
Applying garlic to sting site 40.8)
Applying yogurt to sting site 3(0.6)
Applying vinegar to sting site 3(0.6)
Applying antihistaminic creams 3(0.6)
Applying onion water to sting site 2(0.4)
Drinking ayran (watery yogurt) 2(0.4)
Applying parsley to sting site 2(0.4)
Applying honey to sting site 2(0.4)
Applying alcohol to sting site 2(0.4)
Applying aspirin to sting site 1(0.2)
Rubbing the sting site with flammable edge

of a match stick 1(0.2)
Applying wet starch to sting site 1(0.2)
Applying wet sugar to sting site 1(0.2)
Applying alcohol and ammonia to sting site 1(0.2)

regression model, in addition to the previously men-
tioned factors perennial rhinitis was found to be sig-
nificantly related with systemic reaction (p < 0.05).
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Furthermore, the risk of systemic reactions increased
approximately threefold when two or more concur-
rent atopic diseases were present compared to the
presence of only one atopic disease. Our results clear-
ly suggest that having atopic clinical disease signifi-
cantly predispose beekeepers to systemic reactions.

Twenty-seven beekeepers (5.5 %) had a history of
contact dermatitis while 19 (3.8 %) of them had food
allergy to honey and bee products. Because there is
no relevant data in the literature other than case re-
ports of contact dermatitis due to propolis'’, we are
unable to make comparisons about these results.

In this study, there was no relation between age,
duration of beekeeping and systemic reactions. This
data is in accordance with the study reporting that
the duration of beekeeping did not influence the
symptoms of beekeepers®. However our results dis-
agree with the findings of some previous studies,
which claimed that shorter duration of beekeeping
and younger ages of beekeepers were related to
higher prevalence of allergic symptoms®'®. High fre-
guency of sting exposure, even in early years of bee-
keeping, could once more explain why there is no
relation between age or duration of beekeeping and
systemic reactions in Turkish beekeepers. Besides,
the positive association between the duration of bee-
keeping and the high prevalence of bee stings in the
last 12 months suggests that experienced beekeep-
ers with no systemic reactions did not seem to be
afraid of bee stings and thus paid no attention to pro-
tect themselves.

Various and interesting self-treatment alternatives
were present among beekeepers. Three hundred thir-
ty six (68 %) beekeepers did nothing for treatment
when they were stung. Only 14 (2.8 %) subjects
knew that they should take out the stinger after a bee
sting and 28 (5.6 %) of them were carrying antihista-
minic tablets with them. They applied various stuff to
sting site such as ammonia, mud, garlic, yogurt,
starch, honey, vinegar, cold metal, etc. At countryside
in Turkey, it is known that complementary treatments
are widely used by villagers not only for bee stings
but also for other organic diseases, as well.

The study subjects were selected from 7 cities of
Turkey, which were thought to represent all Turkish
beekeepers. The large number of subjects (494) in-
cluded in our study when compared to other studies
about beekeepers is the strength of our study.

In conclusion, incidence of systemic reactions in
Turkish beekeepers is low due to protective effect
of high frequency of bee stings. History of seasonal
and perennial rhinitis, food allergy and physician diag-
nosed asthma is associated with systemic sting re-
actions. This study indicates that the risk of systemic
reaction increases approximately threefold when one
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atopic disease is present and eleven fold when two
or more concurrent atopic diseases are present com-
pared to having no atopic disease.
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