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Abstract

Background. Males and females exhibit different susceptibility to allergic diseases.

Objectives. The aim of the study was to evaluate gender-related differences in the prevalence of allergic diseases
in Poland.

Material and Methods. To evaluate this problem, data from the Polish Multicenter Study of the Epidemiology of
Allergic Diseases (PMSEAD) was analyzed. There were assessed 16,238 individuals, aged 3 to 80 years, among them
12,970 adults and 3,268 children.

Results. In adults the prevalence of asthma was 5.4%, seasonal allergic rhinitis 8.5%, persistent allergic rhinitis
3.0%, atopic dermatitis 1.6%, contact dermatitis 2.0%, and drug allergy 8.6%. In children asthma was diagnosed in
8.6% of the individuals assessed, seasonal allergic rhinitis in 8.6%, persistent allergic rhinitis in 2.1%, atopic derma-
titis in 4.7%, contact dermatitis in 1.1% and drug allergy in 8.9%. Among the children in the sample, significantly
higher prevalence rates were found in boys than in girls for asthma (10.9% vs. 6.3%; OR = 1.81; p < 0.001), seasonal
allergic rhinitis (9.8% vs 7.4%; OR = 1.37, p = 0.018) and persistent allergic rhinitis (2.6% vs. 1.5%; OR = 1.74,
p = 0.029). When comparing the differences by gender among adults, there was a lower proportion of male than
female subjects suffering from asthma (4.9% vs. 5.8%; OR = 0.83, p = 0.018), seasonal allergic rhinitis (7.6% vs. 9.3%;
OR = 0.81, p = 0.001), atopic dermatitis (1.1% vs. 2.0%; OR = 0.53, p < 0.001), contact dermatitis (1.1% vs. 2.8%;
OR = 0.39; p < 0.001) and drug allergy (5.1% vs. 11.6%; OR = 0.41, p < 0.001).

Conclusions. The opposite susceptibility to allergic diseases among children and adults may indicate that sex hor-
mones play an important role in this phenomenon (Adv Clin Exp Med 2014, 23, 5, 757-762).
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The expression of many diseases is common-
ly viewed as an interaction between genetic pre-
disposition and environmental influences. Among
the genetic factors, gender has frequently been
evaluated. In particular, sex differences have been
clearly shown to be important in the development
of autoimmune diseases, with females compris-
ing approximately 75% of all cases [1]. Data con-
cerning allergic diseases are more ambiguous [2].
While many studies have evaluated the association
between specific genetic variants and allergic dis-
eases in general, relatively few studies have assessed
the role that sex might play in modifying these as-
sociations, although some lines of evidence suggest
that sex may influence the expression and course
of allergic diseases [3-6]. Therefore, an individu-
al’s gender specific susceptibility to suffer from al-
lergies is still worth comprehensive investigation.

To evaluate this problem, data from the Pol-
ish Multicenter Study of the Epidemiology of Al-
lergic Diseases (PMSEAD) was analyzed. The PM-
SEAD, designed under the auspices of the Polish
Society of Allergology, was carried out from 1998
to 1999. The study was approved by the Ethics
Committee of Wroclaw Medical University (Wro-
claw, Poland). The aim of this report is to evaluate
the prevalence of asthma, seasonal allergic rhinitis,
persistent allergic rhinitis, atopic dermatitis, con-
tact dermatitis, and drug allergy in relation to gen-
der differences.

Material and Methods

The PMSEAD study protocol has been de-
scribed in detail elsewhere [7]. Data collection was
started in 1998 and completed in 1999. The study
population encompassed individuals of both sex-
es, including children (3-16 years) and adults (17-
-80 years) living in 11 selected areas throughout
Poland. Cluster random sampling of the study
subjects was applied in each selected area. Home
addresses were drawn by lottery to obtain a total of
around 600 residents in a sample that included in-
dividuals of both genders aged 3-80. The planned

Table 1. Demographic characteristics of the sample examined

number of subjects in each region was 1500 and
the total sample size was 16,500. Five different
questionnaires were used: 1) a residential question-
naire, 2) a screening questionnaire for adults, 3)
a detailed questionnaire for adults, 4) a question-
naire for children and 5) a questionnaire for sub-
jects not responding, to determine the reasons for
their absence or refusal. The questionnaires were
completed by trained personnel (medical students
or nurses) at the homes of selected subjects. In the
case of young children, the information was taken
from their parents. In each area diagnoses were es-
tablished by a single countrywide recognized ex-
pert in allergy on the basis of the collected data and
the available medical documentation.

The data are presented as prevalence rates with
corresponding 95% confidence intervals (CI), and
as arithmetic means (SD). Differences between
proportions were assessed by a x? test with odds
ratios (OR). A p value < 0.05 was considered sta-
tistically significant. All statistical evaluations were
carried out using STATISTICA 10 software.

Results

Complete and reliable data were obtained from
a total of 16,238 individuals (98% of the predicted
sample size), among them 12,970 adults (5939 men
and 7031 women) with a mean (SD) age of 42.8
(17.0) years and 3268 children (1666 boys and
1602 girls) aged 9.4 (3.7) years (Table 1). This was
70.5% of the 18,378 individuals living at the sam-
pled home addresses.

Mean age and gender in the adult sample were
very similar to the total Polish population in the
same age range [8]. In the case of children, the sam-
ple surveyed was slightly younger (population mean
age=10.1,SD = 4.0) and had a slightly lower propor-
tion of boys (51.0% vs. 56.2% in total population).

Among adults the prevalence of asthma was
5.4%, seasonal allergic rhinitis 8.5%, persistent al-
lergic rhinitis 3.0%, atopic dermatitis 1.6%, contact
dermatitis 2.0% and drug allergy 8.6% (Table 2).
Among children, asthma was diagnosed in 8.6% of

Adults Chidren
overall male female overall boys girls
Number of sub- 12,970 5939 7031 3268 1666 1602
jects examined
Age - years 42.8 +17.0 41.6 £ 16.6 43.8+17.2 9.4 +37 9.5+3.7 9.3+3.7
x +SD

X — arithmetic mean; SD - standard deviation.
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Table 2. Prevalence of allergic diseases

Adults Children

(n = 12,970) (n = 3268)
Disease n n

% (95% CI) % (95% CI)
Asthma 702 282

5.4 (5.0-5.8) 8.6 (7.7-9.6)
Seasonal allergic rhinitis 1106 282

8.5 (8.0-9.0) 8.6 (7.7-9.6)
Persistent allergic rhinitis 390 67

3.0 (2.7-3.3)0) 2.1 (1.6-2.5)
Atopic dermatitis 203 154

1.6 (1.4-1.8) 4.7 (4.0-5.4)
Contact dermatitis 262 35

2.0 (1.8-2.3) 1.1 (0.7-1.4)
Drug allergy 1115 290

8.6 (8.1-9.1) 8.9 (7.9-9.8)
Allergic diseases 2431 751

18.7 (18.1-19.4) 23.0 (21.5-24.4)

Table 3. Prevalence of allergic diseases in children in relation to gender

Disease Prevalence p OR
0

male female (65% €D

n n

% (95% CI) % (95% CI)
Asthma 181 101 < 0.001 1.81

10.9 (9.4-12.4) 6.3 (5.1-7.5) (1.39-2.35)
Seasonal allergic rhinitis 164 118 0.018 1.37

9.8 (8.4-11.3) 7.4 (6.1-8.6) (1.06-1.77)
Persistent allergic rhinitis 43 24 0.029 1.74

2.6 (1.8-3.3) 1.5 (0.9-2.1) (1.03-2.97)
Atopic dermatitis 81 73 0.681 1.07

4.9 (3.8-5.9) 4.6 (3.5-5.6) (0.76-1.50)
Contact dermatitis 19 16 0.694 1.14

1.1 (0.6-1.7) 1.0 (0.5-1.5) (0.56-2.34)
Drug allergy 150 140 0.790 1.03

9.0 (7.6-10.4) 8.7 (7.4-10.1) (0.81-1.32)
Allergic diseases 428 323 < 0.001 1.37

25.7 (23.6-27.8) 20.2 (18.2-22.1) (1.16-1.62)

p - probablity; OR - odds ratio; CI - confidence interval.

the sample, seasonal allergic rhinitis in 8.6%, per-
sistent allergic rhinitis in 2.1%, atopic dermatitis
in 4.7%, contact dermatitis in 1.1% and drug al-
lergy in 8.9%.

Among the children in the sample (Table 3),
significantly higher prevalence rates were found

in boys than in girls for asthma (10.9% vs. 6.3%;
OR = 1.81, p < 0.001), seasonal allergic rhinitis
(9.8% vs. 7.4%; OR = 1.37, p = 0.018) and for per-
sistent allergic rhinitis (2.6% vs. 1.5%; OR = 1.74,
p = 0.029). There were no significant gender differ-
ences in the remaining allergic diseases analyzed.
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Table 4. Prevalence of allergic diseases in adults in relation to gender

Disease Prevalence P OR
% CI

male female (95% CI)

n n

% (95% CI) % (95% CI)
Asthma 291 411 0.018 0.83

4.9 (4.4-5.4) 5.8 (5.3-6.4) (0.71-0.97)
Seasonal allergic rhinitis 453 653 0.001 0.81

7.6 (7.0-8.3) 9.3 (8.6-10.0) (0.71-0.92)
Persistent allergic rhinitis 162 228 0.087 0.84

2.7 (2.3-3.1) 3.2(2.8-3.7) (0.68-1.03)
Atopic dermatitis 63 140 <0.001 0.53

1.1 (0.8-1.3) 2.0 (1.7-2.3) (0.39-0.72)
Contact dermatitis 66 196 <0.001 0.39

1.1 (0.8-1.4) 2.8 (2.4-3.2) (0.29-0.52)
Drug allergy 301 814 <0.001 0.41

5.1 (4.5-5.6) 11.6 (10.8-12.3) (0.35-0.47)
Allergic diseases 868 1563 <0.001 0.60

14.6 (13.7-15.5) 22.2(21.3-23.2) (0.55-0.66)

p - probablity; OR - odds ratio ; CI - confidence interval.

However, due to the proportions found for allergic
airway diseases, the overall prevalence of analyzed
allergic disorders reached statistical significance in
favor of boys.

When comparing the differences by gender
among adults (Table 4), there was a lower propor-
tion of male than female subjects suffering from
asthma (4.9% vs. 5.8%; OR = 0.83, p = 0.018), sea-
sonal allergic rhinitis (7.6% vs. 9.3%; OR = 0.81,
p = 0.001), atopic dermatitis (1.1% vs. 2.0%;
OR =0.53, p < 0.001), contact dermatitis (1.1% vs.
2.8%; OR = 0.39, p < 0.001) and drug allergy (5.1%
vs. 11.6%; OR = 0.41, p < 0.001). Only the occur-
rence of persistent allergic rhinitis was similar in

both genders.

Discussion

The identification of gender-related preva-
lence rates for allergic diseases may have impli-
cations not only as theoretical knowledge; it may
also be helpful during diagnostic and therapeutic
procedures.

So far, the most consistent and reliable data are
available for asthma. As in the current study, the
prevalence of asthma has previously been report-
ed to have male predominance only in childhood.
A study carried out in Belgium found an increased
prevalence of asthma as well as allergic rhinitis
and eczema in primary school boys. In older boys,

aged 13-14, only asthma was more prevalent than
in girls [9]. Similar findings were revealed in cross-
-sectional surveys in England, which found a high-
er prevalence of allergic rhinitis in prepubertal
males [10, 11]. One of the most seminal studies was
performed in Scotland and involved a population
sample of 266,733 [12]. The prevalence of asthma
in early childhood was significantly higher in boys,
but by age 15 the diagnosis was reversed to female
predominance. This gender bias remained consis-
tent throughout adulthood. Within the Global Al-
lergy and Asthma European Network (GA?LEN)
project, Almgqist et al. [13] performed a Medline
search for the words gender or sex, child, child-
hood or adolescence and asthma. It revealed that
boys had more prevalent wheezing and asthma
than girls. In adolescence, the pattern changed in
favor of the female population. As a possible expla-
nation for this switch, the authors suggested hor-
monal changes and gender-specific differences in
environmental exposures.

In another study by Tollefsen et al. [14] the
risk of reporting wheezing and asthma at the fol-
low-up age of 17-19 was greater in girls compared
to boys among subjects reporting no respiratory
symptoms at the baseline age of 13-15. More girls
than boys reported current wheezing at the follow-
-up, both among those with current wheezing (girls
60%, boys 48%) and previous wheezing (girls 33%,
boys 28%) at baseline. In girls, the development of
current wheezing was significantly associated with
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current smoking (OR = 2.8) and stable current
wheezing was significantly associated with being
overweight (OR = 2.4). Similar associations were
not significant in boys. The impact of smoking and
being overweight may put girls at a higher risk of
respiratory symptoms than boys.

The age- and gender-related pattern for aller-
gic rhinitis was similar to that of asthma. Preva-
lence rates for this disease were higher in 6 - to
7-year-old boys than in girls [9]. This male pre-
dominance lasted up to age 15, then a reverse sex
ratio was observed in post-pubescent girls and
adult females [12]. Those data are slightly different
from the findings of the Epidemiology of Allergic
Disorders in Poland (ECAP) study performed in
2006-2008 [15, 16]. Samolinski et al. revealed that
allergic rhinitis was more frequent (24.0%) in adult
males aged 20-44 yrs than in females (21.2%). Pos-
sible reasons for the discrepancy between the stud-
ies may include different timing of the data collec-
tion and a smaller representation of individuals in
middle and old age due to the narrow age range.
The prevalence of eczema was evaluated in the
International Study of Asthma and Allergies in
Childhood (ISAAC) study and was lower in boys
aged 6-7 (OR = 0.94) and 13-14 (OR = 0.72) than
in girls [17]. Different results were obtained by Os-
man et al. [12], whose study of a Scottish popu-
lation revealed that eczema was predominant in
boys, but its prevalence diminished in adolescence
and remained stable throughout adulthood. In
contrast, in the female population the prevalence
of eczema rose and was twice as frequent as in
adult males. This phenomenon was observed un-
til the age of 45-49 years, when rates equalized in
both genders.

Gender differences in contact dermatitis have
been the subject of very few epidemiological stud-
ies. Marinovic-Kulisic et al. [18] found that most
common allergens were of similar relevance in
contact dermatitis, regardless of the patients’ age
and sex. In contrast, the results of a German study
indicated that contact dermatitis was more fre-
quent in women than in men (50.2% vs. 29.9%,
OR 2.36, CI 1.84-3.03), and that this involved fra-
grance mix, nickel, turpentine, cobalt chloride and
thimerosal [19]. Gender-related drug allergy pat-
terns have not been thoroughly studied, and the is-
sue is awaiting further elucidation.
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