
Abstract
The aim of  the paper was to asses the relationship be-
tween socioeconomic status, the prevalence of  allergy
and physical development. The data were obtained
from 478 female students and 195 male students aged
19-24. The prevalence of  allergy in the group surveyed
was 14.6% (14.6% in women and 14.4% in men). Aller-
gic diseases were more frequent in students of  high so-
cioeconomic status. The results of  the analysis of  vari-
ance did not show any significant differences in anthro-
pometric characteristics between students with and
without allergies. However, women and men with aller-
gies diagnosed are on average shorter than people with-
out allergies. The dependency is also visible after ad-
justing for socioeconomic status. As for the equal status
groups, the people with allergies are always shorter than
those without allergies. Summarizing, the results of  the
tests presented indicate that allergic diseases may affect
the growing process. However, upon providing appro-
priate conditions, the growth of  children with allergy is
not different from the control population.

Key words: allergy, socioeconomic status, body height,
BMI

INTRODUCTION

Studies on the causes and effects of  allergic diseases
have become the topic of  several papers recently. Ge-
netic predispositions are listed among the factors hav-
ing significant effects on allergy appearance [1, 2]. Al-
lergy is a polygenic disease and its occurrence is affect-
ed by environmental factors, most of  all those related
to civilization progress: air and water pollution, adding
preservatives, artificial colorants and other additives to
food, exposure to tobacco smoke, mass application of
antibiotics. A significant role is also attributed to fac-
tors related to life style, such as low physical activity,
frequent staying indoors with closed windows or air-
conditioning, and diet based on highly processed food.
Allergy undoubtedly is a civilization disease and the
growth of  its frequency is mostly observed in coun-
tries of  high life standard [3, 4, 5, 6]. 

Allergy, like any other disease may affect the biolog-
ical development. It is difficult, however, to assess the
correlation between allergic diseases and physical
growth, when we are not in possession of  complete
data until the end of  growth process. Acceleration or
retardation of  the development observed during child-

hood not necessarily will continue throughout the
whole childhood and adolescence. Persons who grow
fast in their childhood often mature earlier and earlier
finish the growth process, in consequence remaining
short as adults. The catch-up phenomenon is also ob-
served, thanks to which the child makes up for devel-
opmental delays caused by bad living conditions or
diseases [7]. In the present study, therefore, correlation
between the occurrence of  allergy and adult body size
has been analyzed. Two questions were considered.
Firstly, it was checked whether the prevalence of  aller-
gy is higher in persons from families with high social-
economic status. Secondly, it was estimated whether
the occurrence of  allergy affects the biological growth. 

MATERIAL AND METHODS

The study was approved by an institutional Ethics
Committee and was performed in accordance with
guidelines of  the Declaration of  Helsinki of  1975 for
Human Research. The data to be analyzed were ob-
tained from students of  the Jagiellonian University in
Krakow and the Opole University in Opole, Poland. A
total of  478 women and 195 men aged 19-24 were ex-
amined. Height and body mass were measured in each
person and BMI calculated. Information on the so-
cioeconomic status (SES) and allergy occurrence was
collected by means of  a questionnaire. The socioeco-
nomic status was determined by variables commonly
used in Poland: place of  residence in childhood and
parents’ education. In addition, the respondents were
asked for self-assessment of  the financial standing of
their families. To determine the allergy occurrence, the
following question was asked: were you diagnosed
with allergy during medical examination and what fac-
tors are you allergic to? Particular attention was paid to
the fact that the responses should concern the cases of
allergy found by physicians only. 

To determine the significance of  differences in the
prevalence of  allergy, depending on the social vari-
ables, the Chi2 test was applied. The differences in an-
thropometric parameters, depending on allergy occur-
rence were assessed by means of  a multi-factor analy-
sis of  variance.

RESULTS

The prevalence of  allergy in the study group was
14.6%, (14.6% in women and 14.4% in men). Due to
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the lack of  significant differences, the analysis was
continued disregarding the division into gender in the
further part of  the paper (Table 1). 

Allergic rhinitis was found in most of  the persons
surveyed (47), food allergy in 5 students, both types of
allergy occurred in 6. Atopic dermatitis occurred in 9
persons. The most frequent allergens were house dust
mites, pollens of  trees, shrubs and grass, dog and/or
cat fur and molds. Foods included strawberries, cocoa
and chocolate and preservatives contained in foods.
Additionally, 3 people, 2 of  whom with allergic rhinitis
declared allergies to drugs (penicillin, sulphamidin), 2
people were allergic to apitoxin. 

The prevalence of  allergy in the students who lived
in the city in their childhood was much higher in com-
parison with the students who lived in the country
(Table 1). A significantly larger number of  cases of  al-
lergies were recorded in students from high SES fami-
lies than in those from low SES families (Table 1).
The prevalence of  allergy in the person surveyed was
varied, depending on the complex assessment of  the
socioeconomic status, but not on the detailed ele-
ments contained in this indicator, such as parents’ 
education.

Body height and relative body mass (determined in
relation to height) are strongly ecosensitive character-
icts. Their values are largely affected by the nutrition
method, both quantitatively and qualitatively; physical
activity and incidence of  diseases in childhood. The
above mentioned factors are, in turn, dependent on
the socioeconomic status. This is the reason for con-
sidering another factor – the complex social-economic
status assessment index - while determining the influ-
ence of  allergy occurrence on the adult height and
BMI. 

The results of  the two-factor analysis of  variance
did not show any significant differences in anthropo-
metric parameters between people with and without
allergies (Table 2). However, women and men 
diagnosed with allergies were, on average, shorter
than people without allergies (Table 2). The depend-
ency was also visible upon adjusting for the socioeco-
nomic status. As for the equal status groups, 
the people with allergies were always shorter than
those without allergies. In case of  the BMI, among
students with allergy BMI values were, on average,
slightly lower than among students without allergy
(Table 2). 
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Table 1. The prevalence of  allergy among children in relation to SES and lifestyle.

Factor Category Allergy incidence Values of
Chi2 test

No Yes
n % n %

Gender Women 406 85.4 167 14.6 χ2 = 0.73, df=1
p = 0.873

Men 167 85.6 28 14.4

Dwelling place Village 221 91.7 20 8.3 χ2 = 11.74, df=2
p = 0.003

Town 198 85.3 34 14.7
City 156 78.0 22 22.0

Father’s education Vocational 41 86.1 24 13.9 χ2 = 1.59, df=2
p = 0.662

Secondary 250 86.5 39 13.5
University 173 83.2 35 16.8

Mother’s education Vocational 99 86.8 15 13.2 χ2 = 1.03, df=2
p = 0.793

Secondary 284 85.8 47 14.2
University 188 83.9 36 16.1

Economic status Below average 97 91.5 9 8.5 χ2 = 35.81, df=3
p = 0.000

Average 276 90.1 30 9.8
Good 120 76.4 37 23.6

Very good 74 78.7 20 21.3

SES Low 82 92.1 7 7.9 χ2 = 11.95, df=2
p = 0.003

Average 406 81.1 60 12.9
High 87 73.7 31 26.3



DISCUSSION

Allergy disorders have a multiorgan character, charac-
terized by various symptoms occurring with different
intensity. Allergy disorders may manifest at various
stages of  personal development. According to Debor’s
theory, the ‘allergy march’ can be observed. At infant
age and in early childhood, the symptoms of  food al-
lergy are most often observed, due to immature ali-
mentary system and introducing particular foods for
the first time. These are the periods when skin symp-
toms also appear. At later age, dermal allergy, allergic
conjunctivitis, rhinitis, and asthma predominate [8].
Allergic rhinitis dominates in students, while the cases
of  food allergy are rare. However, the fact that many

of  the surveyed suffered from food allergies in their
childhood, cannot be excluded. 

Allergic diseases were more frequent in students 
of  high social-economic status. These findings accord
with the results of  other studies and cannot be 
explained just by a higher ability to detect the disease
in persons of  high socioeconomic status [9, 10, 11]. 
A higher socioeconomic status is correlated with 
a lifestyle not necessarily beneficial for an allergic 
person. The allergic disease incidence is enhanced 
by some elements related to the conditions and
lifestyle characteristic for this group, such as air 
conditioning, closed rooms, or little time spent 
outdoors. People of  high status more often use fin-
ished foods, most of  them highly processed.
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Table 2. Variation in mean height and BMI in relation to social background and the occurrence of  allergic diseases.

Women Men

Factor Category n Mean SD n Mean SD

BODY HEIGHT

SES Low 63 166.9 5.6 26 180.3 5.6
Average 331 167.1 5.9 135 180.4 5.9

High 84 167.4 5.5 34 181.5 5.4
F = 0.10   p = 0.907 F = 0.13   p = 0.927

Occurrence No 408 167.7 5.8 167 181.4 5.8
of  allergy Yes 70 166.5 5.5 28 180.2 5.5

F=1.42    p = 0.234 F=2.42   p = 0.367

SES Low No 58 167.6 5.5 24 180.8 5.7
and Low Yes 5 166.2 5.6 2 179.9 -
occurrence Average No 288 167.4 5.9 118 182.1 5.8
of  allergy Average Yes 43 166.7 5.9 17 180.3 5.7

High No 62 168.2 5.6 25 182.9 5.6
High Yes 22 166.5 5.5 9 181.6 5.5

F=0.15   p = 0.858 F=0.18   p = 0.821

BODY MASS INDEX

SES Low 63 19.7 2.6 26 21.51 2.6
Average 331 20.6 2.5 135 22.46 2.5
High 84 20.8 2.7 34 22.85 2.8

F = 1.21   p = 0.300 F = 1.14   p = 0.321

Occurrence No 408 20.7 2.6 167 22.89 2.8
of  allergy Yes 70 20.1 2.3 28 22.10 2.4

F = 1.51   p = 0.219 F = 0.45   p = 0.503

SES Low No 58 20.6 2.4 24 22.34 2.6
and Low Yes 5 18.9 2.6 2 22.89 -
occurrence Average No 288 20.4 2.6 118 22.62 2.5
of  allergy Average Yes 43 20.7 2.7 17 22.49 2.4

High No 62 20.81 2.65 25 22.84 2.71
High Yes 22 20.73 2.36 9 22.67 2.56

F =1.14   p = 0.322 F = 0.65   p = 0.520



It has been proven that the socioeconomic status
not only bears on the diagnosis of  allergic diseases,
but also on history of  allergy [12, 13]. Although 
allergies are detected in people of  high socioeconom-
ic position, the disease usually has a milder history.
That concerns the number of  attacks in a month or
the intensity of  them. People of  a good financial
standing can afford more expensive medicines, holi-
day travels to regions of  low air pollution, the use of
vitamins and minerals or special food products. The
last two factors are significant in case of  food aller-
gies, where the application of  the elimination diet is
necessary. In case of  the elimination of  numerous
foods, this may cause deficiency of  some vitamins
and minerals, necessary for the normal development.
Also, the medicines applied to cure the allergy may af-
fect the biological development of  allergic children
[13, 14]. 

Most of  the studies do not indicate the statistical
occurrence of  significant differences in the level of
development between children with or without aller-
gies [16, 17]. A slightly higher body mass, however,
was observed in the former, which probably is a 
consequence of  taking medicaments [18]. The results
are contradictory in case of  body height. Slightly
higher values of  height were found in allergic children
from the city Poznan in Poland [19]. This may be,
however, a consequence of  rapid biological develop-
ment. Most of  the allergic children were from families
of  high socioeconomic status and this is the group in
which the development acceleration is most often ob-
served in. Some scientists posit that the allergy occur-
rence can be a consequence of  rapid development
and short period of  maturing of  the immunological
system. The hypothesis has been confirmed by a sig-
nificantly earlier age of  sexual maturing noted in girls
with allergies and asthma compared with healthy girls
[20]. 

Most of  the studies, however, indicate the lack of
differences in the development, depending on allergic
disease occurrence. It presumably is correlated with
the status. Parents with high earnings and extensive
knowledge on proper child care and pro-health pro-
phylactics are able to provide the child with appropri-
ate conditions for development that allow the child to
realize its genetic potential, despite the occurrence of
the disease. The tests presented herein were carried
out in adults. Their growing process was finished and
body height value is a result of  life conditions and
style throughout the entire process of  childhood and
youth. The results, compliant with the studies of  other
authors, did not present any significant differences in
body height, between the allergic and non-allergic peo-
ple. This tendency also is visible upon dividing the
subjects into uniform groups by status. Interesting is
the fact that the size of  differences is much alike, re-
gardless of  whether we consider them in the group of
high or low status. This suggests that allergic diseases
may affect the growing process. Shorter stature in al-
lergic people may also be a consequence of  their faster
maturing. 

In case of  the BMI, no differences depending on
allergy occurrence were observed. This characteristic
is much more dependent on the current living condi-

tions and style than on the living conditions of  the
preceding development periods.  

The limitations of  the current analysis should be
mentioned. The study concerned a selected group -
students. In Poland, the majority of  secondary school
leavers continue education at universities, but not all
of  them. The socioeconomic characteristics of  the
subjects show that, although they represent groups of
various positions, the people of  the lowest income
were not among them.

Summarizing, the results of  the tests presented in
this study indicate that allergic diseases may affect the
growing process. However, upon providing appropri-
ate conditions, the growth of  children with allergies is
not different from the control population. 
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