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ABSTRACT

1. INTRODUCTION

Objectives: In recent decades, the prevalence of
allergic diseases, including food allergy, has
been increasing. This is becoming an important
health problem. Many risk factors of food allergy
were identified recently, and many of them still
are controversial. The aim of this study was to
evaluate the potential risk factors of food allergy
in child population following the methodology of
the EuroPrevall project. Methods: Vilnius University was a partner in the EuroPrevall integrated project “The prevalence cost and basis of
food allergy in Europe”, which is an EU-funded
multi-disciplinary research study. A case-control
study design was used to address the study
question. All subjects were assessed by means
of questionnaire and blood sample test for specific immunoglobulin E. Possible risk factors
like mother’s addictions (smoking, alcohol drinking during pregnancy), infant low birth weight
and nursing duration, gender, treatment with
antibiotics during first two years of life were
analysed. Multiple logistic regression was used
for risk factor analysis. Results: No statistically
significant associations were found between
risk factors and food allergy. Only gender (male)
(ORa = 3.36, 95% CI 1.17 - 9.63) and mother’s
food allergy (ORa = 5.44, 95% CI 1.19 - 24.97)
were directly associated with child’s food allergy.
Because of the presence of those both two factors (gender (male) + mother’s allergy), the risk
for food allergy increased particularly—OR was
18.31 (95% CI 2.01 - 166.07). Conclusion: Gender
(male) and mother’s food allergy are the most
important risk factors directly associated with
children’s food allergy.

In recent decades, the prevalence of allergic diseases,
including food allergy, has been increasing. This is becoming an important health problem [1]. The main risk
factors that contribute to this are as follows: genetic predisposition, allergen exposure, environmental pollutants,
and low immune response of the individual critical periods of development. Therefore, allergies can be treated
as a disease of modern civilisation, and it is proposed to
apply the concept of common health disorder to them
[2].
It is thought that the number of foods that can cause
allergic reactions is growing, and the number of serious
allergic reactions is increasing, but reliable information
on precise magnitude of this problem is missing. The
prevalence of food allergies in children, especially in
younger age, is a major interest, since different studies
show that it is higher in adults. Along with all the social
and economic implications for public health, the prevention and treatment of adverse reactions to food are becoming a challenge to scientists, doctors, policy makers,
and the public [3].
According to the results of the International Study of
Asthma and Allergies in Childhood (ISAAC), allergy
symptoms are more prevailing in Western Europe in
comparison to non-polluted rural areas and former Social
states in Central and Eastern Europe and Finland, including industrial cities in Poland, Estonia and Russia [4].
Survey data show that 3% to 35% of adults believe that
they or their children suffer from food allergies, although accomplished studies on this particular issue report that 6% to 8% of young children (up to 3 years), 3%
to 5% of older children and in 1.5% to 3% of adults are
really allergic to food. However, it is difficult to assess
the exact prevalence of food allergy because of the regional disparities, as well as differences in the epidemiological data and research methods. It should be noted
that food allergy is often identified to people with other
atopic diseases: food allergy is diagnosed to 33% to 40%
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of children and young adults with moderate or severe
atopic dermatitis, and about 6% to 17% of children with
asthma [5-8]. Thus, the disparities in the prevalence of
these allergic diseases as well as an abundance of new
allergens, determine the need to continue to study more
this particular issue.
There are not many studies done in Lithuania to determine a consistent pattern of allergies. Moreover, there is
lack of data about the epidemiology of food allergy and
its risk factors.
The aim of this study was to evaluate the association
between food allergy and its potential risk factors, like
mother’s addictions (smoking, alcohol drinking during
her pregnancy), infant low birth weight and nursing duration, gender, treatment with antibiotics during the first
two years of life.

2. MATERIALS AND METHODS
Vilnius University was partners in the EuroPrevall integrated project “The prevalence cost and basis of food
allergy in Europe”, which is an EU-funded multi-disciplinary research study. To ensure methodological integrity of the study, all participating centres followed the
EuroPrevall Manual of Procedures and consolidated
methodology [9]. The study focused on IgE-mediated
allergies to a number of foods most commonly reported
to cause Type I allergic reactions. The foods selected
included many which have to be labelled in the EU, such
as cow’s milk, hens’ egg, fish (cod), shrimp, peanut, hazelnut, walnut and celery. In addition, two stone fruits,
apple and peach, were selected since these represent
foods involved in cross-reactive allergies. Furthermore,
sensitization to a panel of other foods, including soy,
wheat, buckwheat, corn, carrot, tomato, melon, kiwifruit,
banana, lentils, sesame seeds, mustard seeds, sunflower
seeds, and poppy seeds was examined. An approval of
the Lithuanian Bioethics Committee was obtained to
conduct this biomedical research (21 December 2005;
No. 60).

2.1. Design
In order to accomplish our aim, a community-based
survey was carried out with a specially composed questionnaire for self-reported adverse reactions to food. The
survey included data from 4333 children of 13 primary
schools in Vilnius (out of the 16). In total, 3084 questionnaires were used ((response rate was 71.2%) for further analysis. Participant for the further cases-control
study were selected from this actual study population.
From the total 814 selected children, 205 (31.3%) of
children’s parents agreed to take part in the further study,
although after familiarising with the information sheet
and consent form, 19 parents of children refused to perCopyright © 2013 SciRes.
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form blood test for their child, 29 refused to be interviewed.
Firstly 209 children, who reported to have had an ailment or a trouble caused by eating a food or foods from
the 25 foods listed above, were chosen for the further
study. There were also another 605 children matched by
sex, age and the school, those who did not report to have
had an ailment or a trouble caused by eating a food or
foods from the 25 foods.

2.2. Data Collection
Selected participants, those reporting to have had illness or trouble caused by eating a food or foods and
those reporting not to have such problems, were invited
to take part in the case-control study, which included the
interview and taking blood samples. Selected persons
were contacted by phone to agree on subsequent meeting.
Special questionnaires, created and approved for this
project by Institute of Food Research (Norwich, UK),
were used in all participating countries. To ensure the
validity of questionnaires, standardized translation procedures, involving forward translation (from English into
Lithuanian), backward translation (comparison and necessary editing), and local piloting, were done. Our questionnaire was a comprehensive tool for interview and
contained different groups of questions about ones childhood, family, home, environment, work, health and diseases, etc., including such potential risk factors as
mother’s smoking during pregnancy, mother’s alcohol
drinking during pregnancy, infant birth-rate, breast feeding and others for development of food allergy.

2.3. Laboratory Studies
Collection of blood samples was performed at Allergy
centre in Vilnius University Antakalnis Hospital. All
data were encoded, and the blood samples were labelled
with bar codes to ensure confidentiality. No identifiable
data were put on the questionnaires or samples. The next
of kin, caretakers, or guardians were asked to sign a
written consent form on a behalf of their children before
starting interview and blood sampling. The results of
tests were considered positive if specific antibody level
in serum was ≥0.35 kUA/l. A two-step approach was
taken to reduce the number of tests required to assess
sensitization to foods. First, the samples were screened
using five food mixes to identify samples with elevated
specific IgE antibody levels. Samples testing positive to
a mix were subsequently tested against the individual
foods of that mix. The levels of serum IgE were measured using an ImmunoCAP 250 system at a central
laboratory, Academic Medical Centre in Amsterdam.
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2.4. Data Analysis
In this article we present data on potential risk factors
from the case-control study. All those participants, that
agreed to take part in, were grouped into cases and controls for the analysis of the risk factors according to the
results of blood samples. Case was defined as a child,
who reported to have had an ailment or a trouble caused
by eating a food or foods and with the positive result of
blood sample (specific antibody level in serum was
≥0.35 kUA/l). All other children, that did not report to
have had an ailment or a trouble caused by eating a food
or foods, and those, who did report but with the negative
results of blood sample (specific antibody level in serum
was 0.35 kUA/l) were defined as controls in the data
analysis.
We used stepwise multiple logistic regression with
backward elimination for model building. Two-way contingency tables were used for categorical variable selection. All variables significant at the alpha level of 0.3
were entered into multiple logistic regression model. The
results are presented as OR with 95% CI. A 5% level of
significance was used for all analyses. The statistical data
analysis was performed using a statistical package Stata
10.1.

3. RESULTS
There were 92 (46.7%) boys and 105 (53.7%) girls,

from 7 to 12 years age (average age—9.3 ± 1.3; median—9 years), in the children group. After the analysis
of blood tests, sensitization to food was identified to 42
(22.6%) children. Other details of the cases and controls
groups are presented in Table 1. Table 2 shows the results of bivariate analysis on association between selected risk factors and food allergy.
Mother’s smoking during pregnancy, as a risk factor,
was more common among those children with identified
food allergy than among those with no food allergy. It
was determined, that 6.3% of mothers whose children
had food allergy and 2.4% of mothers whose children
had not food allergy were smoking during the pregnancy,
but there was no significant statistical association between mother’s smoking during pregnancy and her child
suffering from food allergy (OR = 2.69; 95% CI [0.63 13.89]; p = 0.272).
The prevalence of mother’s alcohol drinking during
pregnancy was 9.4% in a group of children with food
allergy and 15.3%—in a group without it (p = 0.57). Still,
mother’s alcohol drinking during pregnancy did not increased odds for their child to develop this disease (OR =
0.57; 95% CI [0.15 - 1.75]).
The prevalence of low birth weight (birth weight under 2499 g) was 3.1% in children with food allergy and
6.5% in non-allergic children (p = 0.686). But low birth
rate did not increase odds to develop food allergy (OR =
0.46; 95% CI [0.26 - 2.59]).

Table 1. Details of cases and controls.
Controls (%)

Cases (%)
Boys

22 (57.9)

62 (44.3)

Were born in Lithuania

31 (96.9)

125 (100)

Mothers were born in Lithuania

30 (93.8)

122 (97.6)

Lived in inner city most of the time when he/she was under the age of two years

16 (50.0)

65 (52.0)

Table 2. Risk factors of food allergy in children.
Risk factor

Cases (%)

Controls (%)

OR

95% CI

p

Gender (boys)

22 (57.9)

62 (44.3)

1.73

0.81 - 3.82

0.136

Mother smoke during her pregnancy

2 (6.3)

3 (2.4)

2.69

0.63 - 13.89

0.272*

Mother drank alcohol during her pregnancy

3 (9.4)

19 (15.3)

0.57

0.15 - 1.75

0.570*

Low infant birth-weight (<2.5 kg)

1 (3.1)

8 (6.5)

0.46

0.26 - 2.59

0.686*

Shorter duration of breast-feeding (≤4 months)

18 (56.2)

57 (46.0)

0.66

0.28 - 1.55

0.327

Mother had asthma

2 (6.2)

7 (5.7)

1.1

0.32 - 4.60

>0.999*

Mother had food allergy

8 (26.7)

19 (17.1)

1.76

0.63 - 4.40

0.238

Anyone smoke in the family during first 2 years of life

8 (26.7)

39 (31.5)

0.79

0.23 - 1.82

0.61

Child was given antibiotics in the first two years of life

22 (68.8)

89 (71.8)

0.87

0.37 - 2.38

0.736

*

Fisher’s exact test.

Copyright © 2013 SciRes.
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When assessing the prevalence of food allergy and its
association with the duration of breast-feeding, we took 4
months’ limit and grouped children into two groups: one
with children, who were fed naturally shorter than 4
months (or were not fed naturally at all), and the other
group with children, that were fed naturally 5 months or
longer. 56.2% of children to whom food allergy was
identified, were fed naturally for a shorter period. Although shorter duration of breast-feeding was not associated with food allergy (OR = 0.66; 95% CI [0.28 - 1.55].
There were also no significant associations found
when analysing other potential risk factors—mother’s
asthma, mother’s food allergy, treatment with antibiotics
during the first 2 years of life, anyone smoking in the
family during first 2 years of life, gender. Similar results
with no significant associations were observed in adults
group. Multivariate analyses are listed in Table 3. Logistic regression model was statistically significant only
with these independent variables: child gender and mother’s food allergy. Gender (male) (OR = 3.36) and mother’s food allergy (OR = 5.44) were directly associated
with child’s food allergy. But on the presence of those
both two factors (gender + mother’s allergy), risk for
having food allergy increases particularly (OR = 18.3;
95% CI [2.02 - 166.04]).

4. DISCUSSION
Many risk factors of food allergy were identified recently, and many of them still are controversial. Lifestyle
has a great influence to the development of allergies. In
developing countries, allergies are far more common
among people living in better social conditions, e.g., allergies are less common among children living in the UK,
that migrated from West India, than among their brothers
and sisters that were born in England [10]. Therefore it is
considered that the environmental conditions have the
greatest impact in early childhood.
Why immunoglobulin E (IgE) antibodies form against
food proteins is still not completely clear. One of the
oldest and best known is the hygiene hypothesis. According to this explanation, improved hygiene, as well as
Table 3. Adjusted model: food allergy = “child gender and
mother’s food allergy” and linear combinations of gender relative to mother’s food allergy.
Risk factor

ORC

ORA

95% CI

Gender (male)

1.73

3.36

1.17 - 9.63

Mother had food allergy

1.76

5.44

1.19 - 24.97

Linear combination:
Gender (male) + mother’s food allergy

-

18.31 2.01 - 166.07

ORC—crude odds ratio; ORA—adjusted odds ratio. Logistic regression model:
n = 126, Likelihood-ratio χ2 = 8.12; df = 3; p = 0.0436.

Copyright © 2013 SciRes.
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increasing volume of the vaccination, determines such
situation, that the immune system is not exposed or too
rarely “meet” with the usual pathogens, parasites, and
instead develops sensitivity to conventional antigens, e.g.,
food [11]. Besides the widely known hygiene hypothesis,
food allergy is often reviewed and assessed in relation to
other atopic diseases, breast-feeding and diet, early use
of antibiotics and other environmental and lifestyle factors [12,13].
Research has shown that one of the main risk factors
for the development of allergic diseases is heredity
[14-16]. By previous survey in Vilnius, it was found, that
there were 2 times more allergic children in families with
allergic members in comparison with families in which
no one had allergy [17]. So, if at least one parent is allergic, there is a great likelihood, that their child cannot
avoid this problem. In concordance with that, mother’s
food allergy was proven to be a potential risk factor (OR
= 5.44) for child’s food allergy in our study.
Another important risk factor for food allergy in our
study was gender—male (OR = 3.36). After summarizing other studies, that were tackled for determining the
correlation between incidence of allergic diseases (especially asthma), and sex, we found similar results-little
boys are prone to the disease more often than girls, although currently it is not clear which factors have a decisive influence. There is an opinion that this may be
caused by physiological changes in mothers; boys’ narrower airways, increased tonicity of bronchi or possibly
higher IgE levels in the blood, leading to changes in the
bronchial lumen in response to various stimuli, including
changes in sex hormones during growth and maturation
time. However, these changes disappear as the child
grows, and about ten years, the boys suffer from allergies
or indicate specific symptoms of allergic illnesses similar
to that of girls, and later on, from 12 years, some allergic
symptoms begin to occur more frequently in girls and
women [18-20]. More prevalent symptoms of bronchial
asthma, allergic rhinitis and atopic dermatitis in 6 - 7
years boys and in 13 - 14 years girls were also determined in Kaunas, Lithuania [21,22], more prevalent
home allergies among boys than girls were found out in
Vilnius [23]. More prevalent food allergy among boys
than girls was also found in Finland [24].
In our study we evaluated such risk factors, as mother’s smoking and alcohol drinking during pregnancy,
infant birth weight, breast-feeding, antibiotic treatment
and others. The association between them and food allergy was not identified. Other scientists also investigate
possible causes of allergic diseases. For example, researchers in Kaunas were searching for the association between mother’s smoking and child’s bronchial asthma,
allergic rhinitis and allergic dermatitis, and the link was
not found, although children, that were treated with antiOPEN ACCESS
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biotics during the first years of their life, more often had
bronchial asthma and atopic dermatitis [25]. It is known
that in recent decades there was a significant increase in
the use of antibiotics to treat children’s upper respiratory
tract infections. Many authors consider that antibiotics
cause changes in intestinal microflora, thus creating favourable conditions to prevail Staphylococcus aureus
and coliforms, which may contribute to allergic diseases
such as asthma, atopic dermatitis or rhinoconjunctivitis,
however, links to food allergy were not found [12,2628].
Ip et al., after analyzing more than 9000 studies conducted in developing countries, say that breast-feeding
reduces the risk not only for gastroenteritis, enterocolitis,
respiratory tract infections, ear infections, but also for
atopic dermatitis, diabetes, leukemia and even sudden
infant death syndrome [29]. However, there are a number
of studies, with controversial results, by which breastfeeding’s prophylactic value to allergic diseases has not
been demonstrated [30]. After full-term infants study in
Kaunas it was determined that breast-feeding is associated with lower incidence of infants’ infections, but was
not associated with allergies [31]. However, children’s
allergy to cow’s milk, which has been particularly common in the first quarter of the twentieth century, especially due to the frequent feeding with infant formula,
now is significantly reduced, because of the popular
breast-feeding. Fewer children who have had at least 3
months of breast-feeding, had atopic dermatitis being at
the age of one year [32]. The European Academy of Allergy and Clinical Immunology, European Society of
Paediatric Allergy and Clinical Immunology, European
Society for Paediatric Gastroenterology, Hepatology and
Nutrition and the World Health Organization recommends breast-feeding until 6 months, or at least 4 months
[30,33].
A number of studies seek to identify the correlation
between low birth weight and food allergies. In 2007,
Canadian researchers, referring to the fact that premature
infants have increased intestinal permeability compared
them with normal-weight newborns, sought to determine
whether premature birth and low birth weight affect the
occurrence of food allergies. However, the hypothesis
was rejected because of the fact, that from 13,980 low
birth rate newborns who were followed from 1995 to
2002, only 316 (4.23%) developed food allergies. Researchers have published the conclusion that neither the
duration of pregnancy, nor the infant birth weight are
risk factors for food allergies [34].
Following research data of German scientists, maternal alcohol consumption during pregnancy was not associated with the development of eczema, but this disease
was much more common among children whose families
had members with allergic diseases [35].
Copyright © 2013 SciRes.

It should be noted that many of the scientific literature
and research data on risk factors that are associated with
allergic diseases, are evaluated as a whole, and many of
risk factors of allergic disease are considered as the risk
factors for food allergy in general [12], although it is a
lack of detailed epidemiological food allergy studies
(except reviews), using predictive models of risk factors
in their assessment and relationship with the disease.
Self-selection bias was a small but real problem in our
study. Adverse reactions to food and food hypersensitivity are usually more prevalent than food sensitization and
IgE mediated food allergy in general society, therefore
people, suffering from food hypersensitivity and/or often
experiencing ailments, caused by eating a food or foods,
could wish to take part in the study, especially in the
clinical part of it, more actively.
A double blind placebo controlled food challenge, remaining the gold standard for the diagnosis of food allergies, was not used in this study, as we looked to it
with more epidemiological approach, rather than diagnostic.

5. CONCLUSION
Gender (male) (OR = 3.36) and mother’s food allergy
(OR = 5.44) are the most important risk factors directly
associated with child’s food allergy. Because of the
presence of those both two factors (gender + mother’s
allergy), risk for food allergy increases in particular.
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