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To investigate potential risk factors for clinical atopy in childhood, we
obtained cross-scetional data from a cohort of 1376 8-year-old pupils.
Parental atopy (hay fever, asthma, eczema), gestational age, maternal
smoking habits, and the child’s history of asthma, hay fever, and cczema
were ascertained by questionnaire. Combining the history and the result of
a skin prick test using seven acroallergens, we defined the child’s atopic

is

of l||<. population evaluated, 25.4%, were categorized as atopic (10.2%,
allergic asthma, 17.37%, eczema, 6.9%, hay fever). As compared with the clear
nonatopics (40.2%), pm ental atopic diseases were more prevalent in each
of the atopic groups. Significant associations of the parents’ and child’s
diseasce were obvious for eczema and hay fever. stational age
(LGA) was more frequent in children with any atopy or with an allergic
asthma (odds ratio (OR) 1.7; 95, confidence interval (CI) 1.02-2.97; OR
2.8; 959, CI 1.5-5.4). Hay fever dnd allergic asthma occurred less
frequently in girls (OR 0.5; 95%, confidence interval 0.3-0.8; OR 0.6; 95%
CI 0.4-0.9).

In conclusion, our data underline the importance of parental atopy for
the clinical outcome in the offspring. In addition, LGA appears to be a risk
factor for allergic asthma and for gencral atopy in later life.

Cli

cal aspects

Atopic diseases are frequent conditions in a cohort of 1376 primary-school
pupils. Starting from any atopy (25.4%), seven disjunctive subgroups

exist: eczema, allergic asthma, and hay fever alone were found in 12.5%,
4.1%, and 1.7%, respectively; combinations of eczema with allergic asthma
or hay fever were obvious in 2.0% and 1.0% respectively; and allergic
asthma together with hay fever occurred in 2.3%; all of the three atopic
diseases were present in 1.8%. On the basis of associations found by us, we
conclude that not only children of atopic parents but also subjects born
with low gestational age have to be regarded as populations at risk for the
development of clinical atopy.

A wide spectrum of tests can be used to define atopic
diseases in epidemiologic studies. Standardized
questionnaires or interviews are instruments to as-
certain experienced symptoms of atopy in the sub-
Jject’s history (8). Furthermore, a previous doctor’s

diagnosis might identify those with a history of ill- Population

J. Kuehr", T. Frischer ', W. Karmaus?,
R. Meinert", R. Barth, R. Urbanek®

" University Children’s Hospital, Freiburg,
Germany; * NORDIG Institute for Health Research
and Prevention, Hamburg, Germany; * University
Chidren’s Hospital, Vienna, Austria

Key words: asthma; atopy; eczema; hay fever;
low gestational age; parental atopy; skin

prick test.

Joachim Kuehr

University Children’s Hospital

Mathildenstr. 1, W-7800 Freiburg

| Germany

| Accepted for publication 3 August 1992

prick test (SPT), and the analysis of risk factors for
clinical atopy at school age.

Material and methods

ness (8). Specific IgE antibodies and reactions to
skin testing with allergens are biologic markers; how-
ever, even when positive, both may occur without
clinical significance (15). The aims of this study were
the description of clinical phenotypes based on a
history of illness combined with sensitization in skin
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The data were collected in a first cross section of a
longitudinal study designed to assess risk factors for
atopy in childhood. In order to obtain a population-
based sample of schoolchildren 6—8 years of age, we
distributed questionnaires to all parents whose chil-
dren had started primary school in three urban areas



Table 1. Definition and prevalence of different indicators of atopy

Clinical atopy and associated factors

Prevalence (%)

Atopic

Unspecif.

Toal
goup group goup
Indicator Defintion 0=350)  (0=473)  (n=1376)
1) Cough after exercise Does your child requently cough after exercisc or when exposed to cold air of fog? 236 231 139
2) Wheeze Did you ever hear a whisting or wheezing noise during your child's breathing? 476 4656 282
3) Shortness of breath/cough in the  Does your chid have a cough or shortness of breath at night or i early morming? 15.1 45 54
right/marring
4) Attacks of shortness of breath Did your chid ever have attacks of shortness of breath or breathlessness? 2.1 165 "1
5) Doctor's diagnosed asthma For your chid, has bronchialasthma ever been diagnased by  doctor? 97 44 40
“allergic asthma” One of 1}to 5) and 9) 400 00 102
“eczema’” Has your child ever had itchy skin reaction in the bends of the ebows and knees and 68.0 00 17.3
on the cheeks (also called neurodermatits o eczema)?
6] Conjonctivis Didyour chid frequently without having 274 85 101
a cold?
7} Rhirits Did your child have & running, iffy, or itching nose lest spring/summer without hav 2900 236 167
ing a cold?
8) Doctor' diagnosed hay fover For your chid, has hay fever ever been diagnosed by a doctor? 18.6 5.1 65
9) Sensitzaton in SPT Wheal 2 mmin reaction to at least one of the seven aeroallergens 563 218 218
Hoy fover” One of 6} to 8) and 9} o pollens 271 00 69

in southwestern Germany (Freiburg, Kehl, and
Lorrach/Weil). The questionnaires were returned by
1812 families (70%,). Written consent was obtained
for participation in the SPT, which took place from
March to June in the same year. Of the 1812 chil-
dren, 1470 participated in the SPT. The study was
approved by the cthics committee of the University
of Freiburg and also by local school authorities.

Combination of history gathered by questionnaire and
sensitization in SPT

The clinical rationale concentrated on three atopic
discases: asthma (i.e. allergic asthma), hay fever,
and eczema. Allergic asthma was defined by two
conditions: individual symptoms or a doctor’s diag-
nosis of asthma and a reaction (wheal =2 mm) to at
least one of seven aeroallergens tested by SPT (Ta-
ble 1). Hay fever was based on rhinitis/conjunctivitis
in spring/summer or a prior diagnosis of hay fever
combined with at least one positive SPT reaction to
either grass, birch, or hazel pollen (Table 1). The
SPT result was not used to define eczema (Table 1).
The overlap between the atopic groups can be seen
in Table 2. For the nonatopic group it was required
that none of the indicators of Table 1 occur. The
group with an unspecific combination of signs (Ta-
ble 2) was classified according to three criteria:
1) diagnosis of wheezy bronchitis or bronchial
asthma, or a history of asthma-related symptoms,
both without sensitization in SPT; 2) hay fever or
rhinitis/conjunctivitis in spring/summer, both, how-
ever without an SPT reaction to either grass, birch,
or hazel pollen; 3) a positive SPT to one of the seven
acroallergens but without clinical signs. These three

Table 2. Frequencies of the different features in the atopic and noatopic subpopulation
and i the group with unspecific signs

Subpopulation Signs of atopy
Atopic Eczema Eczema+hay fever  Eczemat+
(n=350)  (n=172) n=14) hay fever +
Hay fever Eczema+asthma* asthma*
(n=24) n=27} (n=25)
Asthma* Hay fever+asthma*
(n=56) (n=32)
Nonatopic
(n=553)
Unspecific  Asthmatic Rhinitis/ Doctor's  Sensitization
{n=473)  symptoms+no  conjunctivitis+no diagnosis of  +no other
sensiization  sensitization to asthma or hay signs
(n=238) pollen (n=80) fever+no (n=90)
sensitization
{n=65)

* Asthma = “allergic asthma™.

criteria define a subpopulation disjunctive to the
other groups (Table 2).

Hypothetical risk factors for clinical atopy

The hypothetical risk factors were as follows:

a) parental atopy (PA) — maternal or paternal his-
tory of eczema, hay fever, or asthma

b) low gestational age (LGA) — child born at least
3 weeks preterm

¢) maternal history of cigarette smoking during preg-
nancy, the child’s first year of life, and the year
preceding the cross-sectional investigation

d) duration of breast-feeding (in months)
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) history of whooping cough in the child’s first year
of life

prior and current exposure to pet animals at home
educational level (highest level mother or father
achieved at school)

h) gender of the child.

c

"o

SPT procedure

Seven purified and immunochemically characterized
acroallergens (ALK, Denmark) were applied to each
child’s forearm with an uncoated Phazet needle. Ex-
tracts from grass pollens (mixture of the six most
common  spe ,  birch and hazel pollens,
Dermartophagoides pteronyssinus and D. farinae, and
cat and dog dander were used (concentration: 10
histamine equivalent in prick testing). As control
solutions, histamine hydrochloride (10 mg/ml) and
sodium chloride (9 g/1) were applied. The reactions
were recorded after 15 min (3). The largest and the
orthogonal diameters of a wheal were measured and
the arithmetic mean was calculated. Diameters
greater than or equal to 2 mm were classified as a
positive reaction (7). A reaction to the negative con-
trol was subtracted from the allergen value before-
hand. The tests were carried out by trained person-
nel under supervision of a physician.

Statistical analysis

Relative proportions of risk factors for the atopic
groups are provided. The estimation of the relative
risks is based on logistic regression (12, 16) and pro-
vides odds ratios (OR) and their 95% confidence
intervals (95% CI). In the assessment we followed
the backward procedure of Greenberg et al., which
starts with a model including potential confounders,
which here are the different levels of education (9).
Reducing the model backwardly, we eliminated the
confounding variables if no change in the ORs of the
variables of interest occurred (=109, in change).
Analyses were performed with the statistical analy-
sis system (SAS) (16).

Results

Ninety-four (6.4%) of the 1470 schoolchildren with
SPT were excluded because of missing data for the
questionnaire. Of the 1376 remaining children, 25.4%,
(n=1350) were part of at least one of the three atopic
categories (Table 2). Eczema was reported in 17.3%,
of the population. Allergic asthma was found in
10.2%, of the 1376 children. Hay fever occurred in

6.9%. The proportion of combined occurrences of

the atopic diseases is shown in Table 2. Of 1376
children, 40.2%, (n=553) did not have any of these
indicators and were classified as definite nonatopic.
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The group of unspecific signs (Table 2) was made up
by 473 children (34.4%,).

To analyze risk factors, we used the group show-
ing none of the indicators of atopy (n=553) as a
reference. The frequency of potential risk factors in
the different groups is shown in Table 3. In each of
the atopic groups the proportions of parental atopic
diseases were higher than in the nonatopic group
(Table 3). With the exception of paternal eczema,
cach parental disease was most prevalent in the
group of children with the corresponding disease. In
cach of the atopic groups LGA, breast-feeding for 4
months or more, prior exposure to pet animals, and
high educational level were found more frequently
than in the nonatopic children. Maternal smoking in
pregnancy was reported as 7.4-11.3% in the differ-
ent atopic groups, as compared with 14.49 in the
nonatopic group. The proportion of girls was lower
in the hay fever and the asthma group (below 40%,),
as compared with a predominance in the eczema
group (58%). The statistical importance of child-
hood risk factors (OR and 95%, CI) was estimated
by means of logistic regression undu mutual control
of all other predictors (Table 4). Parental atopic dis-
eases, LGA, prior exposure to pets, and gender
gained statistical significance in one or more models.

For hay fever and eczema, specific associations
with the corresponding maternal as well as paternal
history were obvious (e.g. maternal hay fever with
hay fever of the offspring: OR 3.95; Table 4). For
eczema, an association with paternal asthma and
hay fever could also be seen. A significant relation-
ship between parental and children’s asthma could
not be demonstrated. However, for this group, ma-
ternal hay fever and paternal eczema gained signif-
icance.

LGA was significant for allergic asthma as well as
any atopic disease. Prior exposure to pets gained
statistical importance for eczema and any atopy.
Hay fever and allergic asthma were less frequent in
girls than in boys.

Discussion

In the present study, atopic phenotypes were de-
fined, taking the children’s history and their current
sensitization to aeroallergens into account. Since a
retrospective ascertainment derived from question-
naires alone might be affected by information biases,
it seemed preferable to combine the clinical history
with an objective measurement of sensitization (19).
Although sensitization to aeroallergens is not inev-
itable in eczema (10), 35.7% (n= 85) of these 238
children were reactive in the SPT
ancies between clinical history and sen
obvious. For example, children with asthmatic symp-
toms but without sensitization made up a relatively




Clinical atopy and associated factors

Table 3. Risk factors for clinical atopy {percentages are based on numbers after “missings” have been deleted]

Manifestation
No Any atopic Hay Allergic Unspecific
disease disease Eczema fever asthma signs
n=5563 =350 n=238 n=95 n=140 n=473
Factor % % % % % %
Matemal atopy
Hay fover 87 180 151 295 193 127
Eczema 6.3 14.3 16.4 9.5 136 89
Asthma 34 60 63 53 7.1 36
Patemal atopy
Hay fover 89 1.7 172 200 143 9.1
Eczema 42 126 139 147 1.4 53
Asthma 20 6.3 67 74 64 49
Low gestatonal age (LGA) 6.4 107 8.1 95 15.1 60
Breast-feeding
24 months 368 436 430 432 46.0 36.5
21 month <4 months 36.4 349 36.6 305 299 37.0
<1 month 26.8 215 204 263 24.1 265
Maternal smoking
In pregnancy 144 112 13 9.9 74 180
First year of life 218 200 213 16.1 175 253
Previous year 287 2.0 268 183 213 345
Whooping cough i fist year of ffe 4.1 63 58 66 53 77
Prior exposure 1o pefs 26,0 320 3.2 305 336 285
Educational level
368 303 313 286 30.2 305
Medium 264 265 26.2 308 288 322
Figh 368 432 425 407 410 373
Gender (female} 52.4 407 58.0 347 386 50.7

Table 4. Odds ratios/95% confidence intervals of risk factors for clinical atopy under mutual adjustment. Qutcome variables include any atopic disease (n=315), eczema {n=213),
hay fever (n=87), allergic asthma {n=126), and unspecific signs {n=430), each in relationship to no atopy (n=513). Children with missing values for any of the predictors were
excluded

Manifestation

Factor Any atopic disease Eczema Hay fever Allergic asthma Unspecifc signs
Maternal atopy

Asthma 1.56/0.74-3.30 1.75/0.75-4.05 1.12/0.33-3.84 2.01/0.80-5.06 1.18/0.56-2.46

Hay fover 1.94/1.25-3.02 1.47/0.87-2.48 395/2.16-7.24 1.92/1.07-3.47 1.37/0.89-2.10

Eczema 204/1.23-338 263/153-452 1.05/0.45-2.46 1.79/091-3.54 1.37/0.83-2.27
Paternal atopy

Asthima 2.26/1.02-4.99 2.39/1.01-5.64 1.90/0.56-6.41 2.18/0.77-6.19 2.46/1.16-5.23

Hay fever 1.88/1.21-2.91 191/1.17-3.13 X 1.14/0.59-2.18 0.80/0.50-1.28

Eczema 2.70/1.55-4.72 3.09/1.69-5.66 2.88/1.30-6.41 2.25/1.06-4.78 1.08/0.59-1.98
Low gestational age 1.74/1.02-2.97 1.20/0.67-2.49 1.41/0.58-3.36 2.82/1.48-5.37 1.05/0.61-1.82
Prir exposure to pets 1.38/1.00-1.91 1.58/1.10-2.27 1.35/0.78-2.33 1.33/0.84-2.08 1.05/0.78-1.41
Gender (female) 091/0.67-1.22 1.32/0.94-1.88 0.50/0.30-0.82 0.59/0.38-0.90 0.94/0.72-1.23

large group (Table 2; n=238). Despite the clinical theless, in a few cases asthma at early school age can
history, it did not seem to be justified to classify ~ occur without allergic sensitization. By our defini-
these children as atopics, since the origin of their  tion, seasonal rhinitis (hay fever) required sensitiza-
complaints (e.g. infections) remains unclear. Never- tion to pollen. A separate analysis of children with
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perennial rhinitis without colds was added (n = 144).
Of those children, 14.29, (n = 17) were sensitized to
nonseasonal allergens, of whom seven had at least
a unilateral parental history of atopy.

The prevalence of eczema (17.3%,) in our sample
of schoolchildren 6-8 years of age is comparable
with previous findings in the UK (11-15%), Sweden
(21.1%), and Germany (19.7%) (6, 14, 22). The
lifetime prevalence of an “allergic asthma” (10.2%,)
is higher than that of “doctor’s diagnosed asthma”
(4.0%,). Although the doctor’s diagnosis is com-
monly used for epidemiologic purposes, it depends
on the practitioner’s training and might be a rela-
tively insensitive indicator of the disease (20). In-
deed, it has been estimated that about 11Y% of chil-
dren suffer episodes of wheezing in the UK (13).

Hay fever was found in 6.9 of the 1376 children
(Table 1). In Sweden the prevalence of hay fever was
14.4% in ll-year-olds, whereas in Italy 7.4% of
1691 primary-school pupils were reported to be suf-
fering from allergic rhinitis or conjunctivitis (6, 2).
This discrepancy might indicate decreasing preva-
lences from northern to southern Europe. This as-
sumption is supported by the European prevalences
of childhood atopy in total. In Sweden as well as in
Germany, about 309, of the whole sample were
found to be atopic (6, 14). In contrast, the preva-
lence of atopy in Italy was found to be 14%, (2).
Taking the dependence on age and region into ac-
count, we found the prevalences of atopic manifes-
tations to be at the expected level for central Europe.

Parental atopy plays a predominant role as a risk
factor for atopy in the offspring. In each of the atopic
groups the parental affections were more frequent
than in the reference group (Table 3). The impor-
tance of the parents’ atopy for the child’s outcome
in general is further indicated in the multivariate
analysis (Table 4). For each relationship between a
child’s disease and parental history, the ORs ex-
ceeded 1. In addition, each parental disease, with the
exception of maternal asthma, was significant for
“any atopic disease”. Specific associations between
the parental and the child’s disease regarding the
same entity gained significance for hay fever and
eczema. We found the risk of parental atopic history
to be similar to the results reported by others (range
of ORs: 1.5-5.5 (2,6)). To our knowledge, data
about the association of specific diseases regarding
parents and their offspring are available only for
asthma (17). The association of parents’ and chil-
dren’s asthma did not depend on parental atopy
(17). 1t has been suggested that the asthmatic and
atopic dispositions are inherited independently (18).
Furthermore, a coincidence of atopic diseases within
families might also result from the same environ-
mental conditions, as is plausible, for example, in
exposure to pollen, house-dust mites, and pet dan-

654

der. This could explain an occurrence of the same
disease on the basis of a general atopic disposition.

LGA was significantly associated with clinical
atopy in general (Table 4; OR 1.74). Only weak as-
sociations were found between LGA and hay fever
as well as eczema (ORs 1.41 and 1.29, respective-
ly). A significant relationship could be seen between
LGA and allergic asthma (OR 2.8). The last-named
finding is in accordance with other results which
suggest that in neonates with low birth weight, lower
respiratory symptoms at the age of 7 years might
depend on the level of neonatal respiratory treat-
ment (4).

An increased risk from prior exposure to pets for
a history of eczema might reflect the importance of
allergen exposure for this atopic disorder. A gender
predominance of males is obvious in the groups with
hay fever and allergic asthma (Table 3). For bron-
chial asthma and asthmatic symptoms, higher prev-
alences in boys than in girls have been reported from
several studies (5, 11, 21). In two of these studies the
male predominance diminished with increasing age,
in part indicating a higher incidence in girls and a
higher rate of remission in boys (5, 21). In accor-
dance with this, similar prevalences but significantly
different cumulative incidences among boys and girls
(higher in boys) have been found in a large Swedish
population aged 7-14 years (1).

Children with clinical atopy were more frequently
categorized to “breast-feeding for 1 month or more”
than to “breast-feeding less than 1 month” (Table 3).
However, a similar relation was obvious for the
group with no disease. Thus, breast-feeding was not
of importance in the multivariate models and could
be eliminated in each of them. The same applied to
“high education level” as well as “maternal smoking
in pregnancy” (Table 3).

On the basis of cross-sectional data for the anal-
ysis of risk factors, no doubt should exist in respect
to the timing of cause and effect. Therefore, the eval-
uations are restricted to influences which do not
change (i.e. genetic disposition) or might be referred
to early life (i.e. immaturity at birth). The analyses
could be performed only for a subpopulation
(n=1376) of the total sample. The frequency of rel-
evant variables (educational status, smoking habits,
parental atopy) did not differ substantially between
the total (7= 1812) and the analyzed study popula-
tion.

In conclusion, our data confirm the role of paren-
tal atopy as a general risk for atopy in the offspring.
In addition, specific relationships are indicated by an
association of the parents’ and the child’s disease for
eczema and hay fever. Furthermore, LGA is shown
to be a risk for asthma and for atopy in general. For
boys, as compared with girls, an increased preva-
lence of hay fever and allergic asthma was found,



presumably caused by a higher inborn susceptibility
or by an increased exposure or response Lo environ-
mental agents among males.
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