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ABSTRACT

Background: This study was based on data from the Polish Mother and Child Cohort Study.
Objective: The aim was to study associations between home environment factors and allergic diseases at 1 year of life and

new onset and remission of children’s allergy diagnosis at ages 7–9 years.
Methods: Children’s health status was assessed at �12 months of age and then at ages between 7–9 years by using a

questionnaire administered to the mothers. Children were assessed by pediatrician/allergists. The patients, who were 7–9 years
old, underwent skin-prick tests. Exposure to tobacco smoke was evaluated with a questionnaire addressed to parents and/or
caregivers and cotinine measurements were taken of mother’s saliva during pregnancy and in children’s urine at ages 7–9 years.
Incidence and remission were calculated by comparing symptoms in the first year of life with symptoms at 7–9 years. We
studied the associations among demographic data, home environment, and new onset and remission of food allergy, atopic
dermatitis, and asthma and allergic rhinitis in logistic regression analysis. All associations were adjusted for independent risk
factors of dependent variables.

Results: Data from 211 participants were included in the analysis. During the first year of life, food allergy was the most
common symptom (39%), followed by atopic dermatitis (35%) and asthma (12%). When comparing diagnoses at ages 7–9 years
with the first year of life, food allergy had decreased by as much as 18.6%, atopic dermatitis decreased by as much as 23.8%,
and asthma decreased by as much as 8%, whereas asthma and allergic rhinitis had increased from 6% to 14.8%. More frequent
house cleaning negatively correlated with the new onset of atopic dermatitis and of asthma and allergic rhinitis. Hypersensi-
tivity to seasonal allergens and mites and to any other allergen positively correlated with new onset of food allergy, atopic
dermatitis, and asthma and allergic rhinitis. Parental atopy positively correlated with the new onset of asthma and negatively
correlated with asthma remission.

Conclusion: Analysis of our findings indicated that new onset and/or remission of allergic diseases was linked with
hypersensitivity to house-dust mites in children who were polysensitized and with parental atopy. In addition, children who
had food allergy, allergic rhinitis, or atopic dermatitis at the age of 1 year had more of a chance developing other atopic disease
(except asthma) at ages 7–9 years and less of a chance of having a remission of the disease.

(Allergy Asthma Proc 40:329–337, 2019; doi: 10.2500/aap.2019.40.4237)

The home environment can influence childhood al-
lergies and respiratory health, but there is little

information on the allergy-promoting effects of various
factors, such as pets in the home, parents’ education,

modality of childbirth, and housing conditions (e.g.,
the presence of cockroach, indoor molds, home damp-
ness) in an urban population of children.1–4 The influ-
ence of various environmental factors on allergy
and/or asthma development has been shown to be age
dependent5,6 Early life exposure plays an important
role in the development of allergic diseases,7 but the
etiologic pathway is complex and dynamic, and in-
volves genetic factors and environmental exposures.

The influence of second-hand tobacco smoke on the
child is currently under specific research and detailed
analysis. The results of a pooled analysis based on
eight European birth cohorts showed that maternal
smoking during pregnancy was related to asthma in
preschool age among children whose mothers did not
smoke after birth.8 Children’s exposure to environmen-
tal tobacco smoke can be measured by urine cotinine,
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which is a sensitive and specific biomarker for discrim-
inating the source of tobacco smoke exposure, espe-
cially when the biomarker is measured while a person
is receiving ongoing exposure to tobacco smoke.9 Finn-
ish investigators observed that moisture damage and
mold at an early age in the child’s main living areas
were associated with the risk of developing physician-
diagnosed asthma ever, persistent asthma, and respi-
ratory symptoms during the first 6 years.10 Exposure to
animal allergens constitutes a relevant risk factor for
the development of allergic sensitization and respira-
tory allergic diseases (e.g., asthma and rhinoconjuncti-
vitis) in individuals who are susceptible.11

In a previous report on our Polish Mother and Child
Cohort (REPRO_PL) study, the associations between
different environmental factors that affect pregnant
women and young children and children’s health sta-
tus were found.12–15 Our hypothesis of this study is
that early exposure to some environmental factors
might influence the new onset and remission of atopic
diseases in early school–aged children. The aim was to
study associations between home environment factors
and allergic diseases at 1 year of life and new onset and
remission of children’s allergic diagnosis at ages 7–9
years. The incidence and remission were calculated by
comparing diagnoses in the first year of life with diag-
noses at ages 7–9 years.

METHODS

Study Design and Population
The present study was based on data from the

REPRO_PL study, a multicenter prospective cohort
study established in 2007.12–15 The recruitment of
mothers and the follow-up procedures and complete
description of the methodological assumptions have
been published elsewhere.16,17 Briefly, the women
were recruited during the first trimester of pregnancy
at maternity units or clinics in two regions of Poland
(Lodz and Legnica) if they fulfilled the following in-
clusion criteria: single pregnancy up to 12 weeks of
gestation, no assisted conception, no pregnancy com-
plications, and no chronic diseases as specified in the
study protocol.16 Women were interviewed during
their pregnancy and gave biologic samples for assess-
ment of the level of exposure to a variety of environ-
mental factors. One year after the child’s birth, an
invitation letter was sent to the mothers to participate
in the REPRO_PL study that proposed having the
child’s health status examined. Within the next 2
weeks, a telephone call was made to schedule a mother
and child visit at the medical center for an examination
by a pediatrician/allergist (JJ, MBK, KK).17

At 7 and 9 years after the child’s birth, an invita-
tion letter was again sent to the mothers with an
offer to participate in follow-up examinations that

covered exposure (including questionnaire data and
cotinine measurements in the child’s urine) and the
child’s health status assessment.18 The current anal-
ysis was restricted to 214 children by the age of 7–9
years. All the mothers of the patients gave their
written consent before the study. The study was
approved by the ethics committee of the Nofer Insti-
tute of Occupational Medicine, Łódź, Poland (deci-
sion 7/2007, 3/2008, and 22/2014), for the mothers
and children up to 7 years of age, and by the medical
ethics committee of the Medical University of Lodz
(decision RNN/388/17/KE) for the older children.

Assessment of Children’s Prenatal and Postnatal
Exposure to Environmental Factors

The relevant exposure data were assessed based on
the questionnaire during interviews. The questionnaire
covered demographic and socioeconomic information,
medical and reproductive history, and home environ-
ment. Prenatal exposure to tobacco constituents was
assessed based on the questionnaire data and cotinine
levels in saliva collected from the mothers during the
third trimester of pregnancy (range, 30–34 weeks).19

The child’s exposure to environmental tobacco smoke
was assessed based on cotinine levels in urine collected
from children at ages 7–9 years (as described by Stragi-
erowicz et al.20 and Lupsa et al.21). The cotinine levels in
saliva and in urine were analyzed by using high-per-
formance liquid chromatography coupled with tan-
dem mass spectrometry–positive electrospray ioniza-
tion and by using the isotope dilution method. A
description of the methodological assumptions has
been published elsewhere.18–20

Children’s Health Assessment
Children’s health status was assessed at �12 months

of age (range, 11–14 months) and then at an age be-
tween 7 and 9 years. For the appropriate recognition of
children’s health status, a questionnaire was adminis-
tered to the mothers and supplemented with informa-
tion from the medical chart of each child. The clinical
examination was performed by a pediatrician/allergist
(JJ, MBK, KK) in the presence of the mother or a rela-
tive. This part of the questionnaire was developed by
an allergist based on recommendations from the Inter-
national Study of Asthma and Allergies in Childhood
and has been applied previously.22,23 In addition, the
occurrence of allergy among family members was
noted. The patients were defined as having food al-
lergy, asthma, allergic rhinitis, or atopic dermatitis if
they had ever been diagnosed by an allergist; asthma at
12 months of age was diagnosed based on modified
API (Asthma Predictive Index)24 criteria, which re-
quires four or more wheezing episodes in the past year
in addition to one of three major criteria: physician-
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diagnosed parental asthma, physician-diagnosed child
eczema, sensitization to one or more aeroallergens, or
to two of three minor criteria (wheezing apart from
colds, blood eosinophil values � 4%, or sensitization to
one or more food allergens).25 Asthma at ages 7–9
years was defined according to Global Intitiative for
Asthma (GINA) guidelines.26

The 7–9-year-old patients underwent skin-prick tests.
Detailed information on the methods used is available in
our previous article.27 Skin-prick testing to standard al-
lergen extracts was done by using Allergopharma, Rein-
bek, Germany. Reactions � 3 mm in diameter above the
negative control recorded at 15 minutes were consid-
ered a positive result. Clinical remission of allergic
diseases in our patients at ages 7–9 years was de-
fined as the absence of symptoms without the use of
medications for at least 12 months before the visit.28

New onset of allergic diseases was defined according
to the GINA guidelines.26

Statistical Analysis
The discrete traits were described by using their

absolute values and percentages. The numerical traits
were depicted by using their mean 32 � standard
deviation values. The measurements of concentrations
of cotinine were transformed logarithmically, hence,
natural logs were used in consecutive analyses. The
associations of a range of potential predictors, such as
study participants’ demographic characteristics, envi-
ronmental and/or housing conditions, environmental
tobacco smoke exposure with the prevalence, inclusive
of new onsets, and remissions of food allergy, allergic
rhinitis, atopic dermatitis, and asthma were assessed
by logistic regression. Initially, univariate logistic re-
gression models were applied to assess the relation-
ships between dependent variables and each of the
independent variables. Then, a stepwise forward re-
gression was used to select potentially significant co-
factors. The independent variables with a p value of at
least 0.1, estimated in the univariate model, were in-
cluded in multivariate regression analyses. For non-
normally distributed variables, robust standard errors
(sandwich estimators) were used. Multivariate regres-
sion model estimates for each dependent variable are
displayed in the Results section. Missing data were
casewise deleted. All the statistical computations were
carried out by using Stata special edition release 14.2
(StataCorp LP, College Station, TX). A level of p � 0.05
was deemed statistically significant.

RESULTS

Description of the Study Population
Data from 211 participants were included in the anal-

ysis (due to loss of follow-up, three participants were
excluded). A description of the study cohort, including

the sex of the child, parental age, education, atopy,
type of childbirth, feeding, and birth weight, is given in
Table 1. The lifetime prevalence of the selected out-
comes is given. Approximately 30% of children had a
positive parental history of atopy. Pets were kept in
51% of homes. The level of parental education was
high (63.5% of mothers and 42.6% of fathers had a
university-level education).

Health Outcomes and Environmental Factors in the
First Year of Life and at Ages 7–9 Years

During the first year of life, food allergy was the
most common symptom (39%), followed by atopic der-
matitis (35%), and asthma (12%). When comparing
symptoms at 7–9 years of age with the first year of life,
food allergy had decreased by as much as 18.6%, atopic
dermatitis had decreased by as much as 23.8%, and

Table 1 Description of the study cohort (N � 211)

Investigated Trait Statistics

Male patients, n (%) 94 (44.55)
Mother’s age at the child’s birth,

mean � SD, y
29.18 � 4.57

Father’s age at the child’s birth,
mean � SD, y

31.13 � 5.89

Mother’s education, n (%)
Primary school 7 (3.32)
High school 70 (33.17)
University 134 (63.51)

Father’s education, n (%)
Primary school 13 (6.22)
High school 107 (51.20)
University 89 (42.58)

Modality of childbirth, n (%)
Natural spontaneous birth 94 (47.24)
Natural induced childbirth 27 (13.56)
Forceps birth or vacuum

extraction
4 (2.01)

Cesarean section 74 (37.19)
Birth weight, mean � SD, g 3343.21 � 469.23

Male patients 3434.79 � 477.19
Female patients 3268.35 � 450.99

Breast-feeding, n (%) 188 (95.43)
Breast-feeding, (“How long, in

months, have you
exclusively breast-fed your
child?”), median
(interquartile range), mo

6 (3–12)

Parental atopy (“Have you or
your spouse or any of your
children had allergies?”):
“yes” answers, n (%)

63 (29.86)

SD � Standard deviation.
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asthma had also decreased by as much as 8%, whereas
allergic rhinitis had increased from 6% to 14.8%. At the
age of 1 year, in 38.6% of the homes, at least one parent
was a smoker, and, at ages 7–9 years, this number had
decreased by as much as 28.6%. When comparing re-
ports on the home environment of the children ages
7–9 years, there was a significant increase of reports on
house cleaning; the frequency of house cleaning (twice
a week) went up from 17.7% to 30.9%. All other home
environmental values were similar at both points of
measurement. Data about the health outcomes and
home environmental factors are given in Table 2.

New Onset and Remission of Asthma Symptoms

In univariate analysis, maternal education (university
degree) decreased the risk of new onset of asthma and
increased the risk of asthma remission; however, this
relationship was absent in multivariate analysis. In both
uni- and multivariate analyses, parental atopy increased
the risk of new onset of asthma and decreased the risk of
asthma remission. The odds ratio (OR) for the variables in
multivariate logistic regression analysis was OR 4.00
(95% confidence interval [CI], 2.11–7.58; p � 0.001) and
OR 0.25 (95% CI, 0.13–0.47; p � 0.001), respectively.

Table 2 Descriptive statistics for the studied patients’ home environment and allergic conditions (N �211)

Investigated Trait Age 1 y Ages 7–9 y p*

Parents smoking (“Does anybody in the domicile smoke?”),
n (%)

81 (38.57) 60 (28.87) 0.002

Pets at home (“Do you keep cats or dogs in your house–a
minimum period of 6 months”), n (%)

102 (51.43) 108 (48.57) 0.503

Age of building, mean � SD, y 32.15 � 21.86
Method of heating the flat, n (%) 0.450

Central, oil, or gas heating 69 (75.00) 152 (72.38)
Coal-fired, coke-fired, or tiled stove 33 (25.00) 58 (27.62)

There is moisture and/or mold in the house, n (%) 22 (11.34) 31 (14.83) 0.170
There are cockroaches in the house, n (%) 1 (1.05) 3 (1.43) 0.625
There is visible condensation on the windowpanes, n (%) 37 (38.14) 80 (38.10) 0.874
There are carpeted surfaces in the house, n (%) 45 (46.39) 84 (41.18) 0.884
The frequency of house cleaning, n (%) <0.001

Less than once a wk 57 (59.38) 4 (1.90)
Once a wk 22 (22.91) 57 (27.15)
2 times a wk 17 (17.71) 65 (30.95)
�2 times a wk 0 (0.00) 84 (40.00)

Concentration of cotinine in mother’s saliva, mean � SD,
pg/mL**

3.66 � 1.19

Concentration of cotinine in children’s urine, mean � SD,
pg/mL**

1.94 � 1.58 1.76 � 0.99 0.456

Food allergy (“Was your child ever diagnosed with a food
allergy by a physician?”), n (%)

70 (39.33) 39 (18.57) <0.001

Allergic rhinitis (“Was your child ever diagnosed with
allergic rhinitis by a physician?”), n (%)

10 (6.02) 31 (14.76) 0.014

Atopic dermatitis (“Was your child ever diagnosed with
atopic dermatitis by a physician?”), n (%)

73 (35.44) 50 (23.81) 0.003

Asthma (“Was your child ever diagnosed with asthma by a
physician?”), n (%)

20 (12.05) 17 (8.10) 0.296

Skin test panel, n (%)
Negative 121 (60.50)
Single allergen 7 (3.5)
House-dust mites only 13 (6.50)
Animal dander only 2 (1.00)
Seasonal allergens only 23 (11.50)
Mites and other allergens only 34 (17.00)

SD � Standard deviation.
The data in bold, in every time, represent statistically significant relationships.
*Compared variables at ages 1 y and 7–9 y.
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New Onset and Remission of Food Allergy
In univariate analysis, the father’s age decreased the

risk of new onset of food allergy and increased the risk
of food allergy remission; however, this relationship
was absent in multivariate analysis. In both uni- and
multivariate analyses, hypersensitivity to seasonal al-
lergens (OR 4.28 [95% CI, 2.07–8.85], p � 0.001) and to
mites and any other allergen (OR 2.89 [95% CI, 1.46–
5.71], p � 0.002) increased the risk of new onset of food
allergy and decreased the risk of food allergy remission
(OR 0.23 [95% CI, 0.11–0.48], p � 0.001; and OR 0.35
[95% CI, 0.17–0.68], p � 0.002, respectively). ORs for
the variables are given for multivariate logistic regres-
sion analysis.

New Onset and Remission of Allergic Rhinitis
In both, uni- and multivariate analyses, more fre-

quent house cleaning decreased the risk of new onset
of allergic rhinitis (OR 0.21 [95% CI, 0.06–0.71], p �
0.012) and increased the risk of allergic rhinitis remis-
sion (OR 4.74 [95% CI, 1.41–15.95], p � 0.012). In both,
uni- and multivariate analyses, hypersensitivity to
mites and other allergens increased the risk of new
onset of allergic rhinitis (OR 5.06 [95% CI, 2.06–12.42],
p � 0.001) and decreased the risk of allergic rhinitis
remission (OR 0.20 [95% CI, 0.08–0.49], p � 0.001). The
ORs for the variables are given for multivariate logistic
regression analysis.

New Onset and Remission of Atopic Dermatitis
In both, uni- and multivariate analyses, more fre-

quent house cleaning decreased the risk of new onset
of atopic dermatitis (OR 0.05 [95% CI, 0.01–0.28], p �
0.001) and increased the risk of atopic dermatitis re-
mission (OR 19.17 [95% CI, 3.59–10.24], p � 0.001). In
both uni- and multivariate analyses, hypersensitivity
to mites and any other allergen increased the risk of
new onset of atopic dermatitis (OR 3.27 [95% CI, 1.32–
8.05], p � 0.010) and decreased the risk of atopic der-
matitis remission (OR 0.31 [95% CI, 0.12–0.63], p �
0.010). ORs for the variables are given for multivariate
logistic regression analysis. In univariate analysis, the
cotinine concentration in mother’s saliva at pregnancy
decreased the risk of the new onset of atopic dermatitis
and increased the risk of atopic dermatitis remission;
however, this relationship was absent in multivariate
analysis.

New Onset and Remission of Allergic Diseases at
the Ages 7–9 Years

Ten children (5.6%) developed food allergy until age
7–9 years, 24 (14.5%) developed allergic rhinitis, 19
(9.3%) developed atopic dermatitis, and 13 (7.9%) de-
veloped asthma. The remission of symptoms was ob-
served in 41 children (23%) for food allergy, 9 (5.5%)

for allergic rhinitis, 42 (20.5%) for atopic dermatitis,
and 20 (12%) for asthma.

Associations Between the New Onset and
Remission of Symptoms at Ages 7–9 Years and
Allergic Diseases at 1 Year of Life

With regard to new onset allergic diseases at ages 7–9
years, food allergy, allergic rhinitis, and atopic derma-
titis, there was a positive correlation with the presence
of another allergic disease (except asthma) at the first
year of life; the correlation with the remission was
negative. Children who had food allergy, allergic rhi-
nitis, or atopic dermatitis at the age of 1 year had more
of a chance of developing other atopic diseases (except
asthma) at the age of 7–9 years and less chance of
having remission of symptoms. The above associations
were not observed with regard to asthma. Data are
presented in Table 3.

DISCUSSION
We conducted the study to establish a possible asso-

ciation among demographic data, atopy, and environ-
mental factors present in the first year of life and new
onset and remission of atopic diseases in early school-
aged children. In the present study, the common risk
factor for new onset/remission of atopic dermatitis,
food allergy, and allergy rhinitis was hyperreactivity to
mites and any other allergen. For new onset/remission
of allergic rhinitis and atopic dermatitis, frequent
house cleaning was associated with less new onset of
the disease at ages 7–9 years. Parental atopy was the
only factor associated with new onset/remission of
asthma. Many studies found that early life home envi-
ronment can influence the development of childhood
asthma and allergic diseases later in life.1,6,8 Lin et al.1

found that home environment factors, such as mold
contamination, stuffy odor, air dryness, and environ-
mental tobacco smoke exposure in the first 2 years of
life were positively associated with new onset of asth-
matic and allergic symptoms among preschool chil-
dren and negatively associated with the remission of
symptoms.

The BAMSE (Swedish abbreviation for Children, Al-
lergy, Milieu, Stockholm, Epidemiology) study29 and
subsequent follow-ups revealed that exposure to mold
or dampness during infancy increased the risk of
asthma and rhinitis up to 16 years of age, particularly
for nonallergic disease. Early exposure to mold or
dampness seemed particularly associated with persis-
tent asthma through adolescence.30 Tischer et al.31

showed that exposure to visible mold and/or damp-
ness during the first 2 years of life was associated with
an increased risk of allergic rhinitis later in childhood.

In contrast, the Boston birth cohort identified a pro-
tective effect of yeasts measured in bedroom dust sam-
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ples taken at the age 3 months, on wheezing at 1 year,
and on the development of asthma at age 13 years.32,33

In the LISA (Influence of Life-style factors on Develop-
ment of the Immune System and Allergies in East and
West Germany) German birth cohort study,34 exposure
to higher fungal diversity in the living room during
infancy, assessed by using molecular techniques, was
associated with a reduced risk of developing sensitiza-
tion at 6 years and ever-wheezing until the age of 10
years. However, these associations were no more sig-
nificant in the longitudinal analyses when considering
the impact of several follow-ups. We did not find any
statistically significant correlation between levels of
dampness and/or mold present at home at both study
points (as reported by parents or caregivers) and new
onset or remission of any allergic diseases.

An increased risk of allergic diseases among individ-
uals exposed to tobacco smoke is biologically plausible
because smoking is known to facilitate sensitization to
perennial indoor allergens, such as those caused by
furry animals as well as to some outdoor allergens, e.g.,
pollen.35 Based on the Pregnancy-related Assessment
Monitoring Survey,36 the most recent results show that
even � 12% of pregnant women in Poland smoke.37

Our analysis found evidence for associations be-
tween the concentration of cotinine in mother’s saliva
collected during the third trimester of pregnancy and
new onset and remission of atopic dermatitis in chil-

dren ages 7–9 years (only in univariate analysis). These
findings were in accordance with the study by Taylor-
Robinson et al.38 in which smoking during pregnancy
was associated with reduced odds of eczema. Data
collected in Sweden by Hjern et al.39 found that chil-
dren of mothers who smoked at least 15 cigarettes a
day tended to have lower odds for having atopic ec-
zema.

A large Danish study also showed a tendency to-
ward a protective effect of smoking on hay fever and
eczema.40 A population-based birth cohort study in
Japan, which included 3296 mother-child pairs, re-
vealed that maternal serum cotinine during pregnancy
was associated with an increased risk of wheezing in
the children at ages 1, 2, and 4 years but disappeared at
age 7 years. In contrast, maternal cotinine levels were
inversely associated with the prevalence of eczema in
children at age 7 years.41 Several studies found no
association, and others found the opposite.4 This rela-
tionship may be modified by some confounding factors
related to their socioeconomic position38 or genetic poly-
morphism in Glutathione S-transferase Mu 1, tumor ne-
crosis factor �TLR4/Toll-like receptor 4/GSTP1 - Gluta-
thione S-Transferase Pi 1.42,43 In our study, this
relationship was observed only in univariate analysis.

In the present study, the children who had food
allergy, allergic rhinitis, or atopic dermatitis at the age
1 year had more of a chance of developing other aller-

Table 3 Analysis of the association between new onsets and remission of food allergy, allergic rhinitis,
atopic dermatitis, and asthma at the ages 7–9 years compared with age 1 year, with reference to the
remaining conditions in question (multivariate regression models) (N � 211)

Health Condition New Onset Remission

OR (95% CI) p OR (95% CI) p

Food allergy
Allergic rhinitis 2.62 (1.04–6.62) 0.041 0.38 (0.15–0.96) 0.041
Atopic dermatitis 11.32 (6.35–20.16) <0.001 0.09 (0.05–0.16) <0.001
Asthma 2.06 (0.82–5.16) 0.121 0.48 (0.19–1.21) 0.121

Allergic rhinitis RGIC rhinitis
Food allergy 3.06 (1.16–8.06) 0.023 0.33 (0.12–0.86) 0.023
Atopic dermatitis 3.31 (1.37–7.97) 0.008 0.30(0.13–0.73) 0.008
Asthma 1.01 (0.30–3.41) 0.989 0.99 (0.29–3.35) 0.989

Atopic dermatitis �C dermatitis�
Food allergy 11.23 (6.28–20.09) <0.001 0.09 (0.05–0.16) <0.001
Allergic rhinitis 3.52 (1.50–8.24) 0.004 0.28 (0.12–0.67) 0.004
Asthma 1.78 (0.72–4.36) 0.211 0.56 (0.23–1.38) 0.211

Asthma
Food allergy 1.89 (0.66–5.40) 0.234 0.53 (0.18–1.51) 0.234
Allergic rhinitis 1.26 (0.40–3.94) 0.688 0.79 (0.25–2.47) 0.688
Atopic dermatitis 2.00 (0.74–5.44) 0.173 0.50 (0.18–1.35) 0.173

OR � Odds ratio; CI � confidence interval.
The data in bold, in every time, represent statistically significant relationships.
*Compared variables at ages 1 y and 7–9 y.
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gic disease (except of asthma) at ages 7–9 years and less
of a chance of having a remission of symptoms; the
above associations were not observed with regard to
asthma. These results were consistent with other stud-
ies. Several prospective birth cohorts showed associa-
tions between early onset of atopic dermatitis and the
development of asthma and allergic rhinitis in school-
aged children.44,45 The risks seem to be even greater in
children with the early onset persistent atopic derma-
titis phenotype.46 The combined study by the high-risk
Melbourne Atopy Cohort Study47 and the population-
based Influences of Lifestyle-Related Factors on the
Immune System and the Development of Allergies in
Childhood plus Air Pollution and Genetics cohort48

found that food sensitization in the first 2 years of life
was associated with increased risks of asthma and
allergic rhinitis by age 10 years.49

The majority of studies of food allergy are based only
on self-reported food reactions than on objective mea-
sures, and oral food challenges do not have consistent
or standardized criteria in defining outcomes.50 For the
purpose of the present study, we decided to base the
diagnosis of food allergy on the allergist’s report to
minimize the risk of data overestimation. Food allergy
was observed in almost 40% of our patients at the age
of 1 year, which was high compared with data from
Western countries where the prevalence of challenge-
proven food allergy has been reported to be 4% in the
United Kingdom, 6,8% in Norway, and �10% at age 12
months in Australia.51 There is evidence of ethnic-
dependent variability and a strong environmental in-
fluence on food allergy risk.

A meta-analysis of 13 cohorts that studied the atopic
march also demonstrated that early food sensitization
was associated with increased risks of wheeze and/or
asthma and allergic rhinitis at 4 to 8 years of age.52 A
review by Tham and Leung53 explored the evidence
that supports the concept that an impaired epithelial
barrier in atopic dermatitis initiates progression to epi-
cutaneous sensitization, food allergy, and allergic air-
way disease in later life. Inherent genetic susceptibility
influence one’s risk of progression from atopic derma-
titis to allergic airway disease, which was confirmed in
the Genome-wide association study.54

Data collected in 399 school-aged participants of the
urban Perinatale Asthma Umwelt Langzeit Allergie
Studie indicated that home cleanliness effectively re-
duced the dust amount. These quantifiable dust expo-
sures protected from asthma and allergies in this pro-
spective study.55 In the present study, more frequent
house cleaning negatively correlated with new onset of
allergic rhinitis and atopic dermatitis, and positively
correlated with allergic rhinitis and atopic dermatitis
remission in both uni- and multivariate analyses. In
contrast, Fotopoulou et al.56 observed that excessive
cleanliness should be considered as a negative prog-

nostic factor, which leads to a higher Scoring Atopic
Dermatitis score in children with atopic dermatitis,
which is consistent with our previous research.13

Limitations of our study were the self-reported pa-
rental data with regard to the home environment. An-
other limitation was that the assessment of allergic
diseases at age 1 year was based on a physician’s
diagnosis without allergy testing. However, there are
data that skin testing for aeroallergens may not be a
routine procedure in small children due to low rates of
aeroallergens sensitization and lack of predictors of
sensitization in children with asthma during the first 2
years of life.57

Recent investigations implicate parental atopic history
among the risk factors for development of multiple atopic
comorbidities in young children with atopic dermatitis.58

A family history of asthma and atopy is one of the stron-
gest risk factors for childhood asthma,59 and for rhino-
conjunctivitis in 9-to-11–year-old children,60 which is
in accordance with our observations. Atopic dermatitis
and mother’s and siblings’ atopy were risk factors for
the development of atopy. Moreover, asthma was pos-
itively associated with a mother’s history of atopy in
Italian children.61 Data collected from a prospective,
longitudinal cohort study of children born in western
Sweden showed that parental allergic rhinitis is the
independent risk factor for allergic rhinitis,62 and the
most common trigger factors for it were pollen (85%),
furry animals (34%), and house-dust mites (17%). In
the present study, sensitization to house-dust mites
and other allergens was associated with new onset of
allergic rhinitis, atopic dermatitis, and food allergy.

According to the current understanding, it may be
argued that maternal education is the most important
social determinant of early child health and a risk
factor for early childhood asthma across Europe.
Across many cohorts, children born to mothers in the
lowest tertile of education were 46% more likely to
develop asthma than children born to mothers in the
highest tertile.63 However, in our article, this associa-
tion was not observed in multivariate analysis.

CONCLUSION
Our findings indicated that new onset or remission

of allergic diseases were linked with hypersensitivity
to house-dust mites in children who were polysensi-
tized and with parental atopy. In addition, children
who had food allergy, allergic rhinitis, or atopic der-
matitis at the age of 1 year had more of a chance of
developing other diseases (except asthma) at the age of
7–9 years and a lesser chance of remission of symp-
toms.
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48. Heinrich J, Brüske I, Cramer C, et al. GINIplus und LISAplus -
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