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Atopic Dermatitis May Be Linked to Whether a Child Is First- or
Second-born and/or the Age of the Mother
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Five hundred and thirty families with at least 1 child who had
been referred to a dermatologist with atopic dermatitis were
interviewed in an effort to determine whether factors such as the
age of the mother when a child is born and/or birth rank can
contribute to the development of atopic dermatitis. The families
interviewed had a total of 1,084 children, or an average of 2
children per family. Sixty per cent of the children with atopic
dermatitis were under 5 years of age. Ninety-one per cent of
them had developed the disease before the age of 3; those most
severely affected had developed the disease during the first year
of life. In families with 2 children, but only 1 child with atopic
dermatitis, the odds ratio for the second child to develop atopic
dermatitis was 1.379 (0.025<p <0.05). The average maternal
age was 24.8 to 25.2 years when giving birth to the first child
and 28 years when giving birth to the second child, irrespective
of the status of the child. Thus, atopic dermatitis can be related
to birth rank or to the age of the mother. Key words: birth
rank; maternal age.
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The incidence of atopic dermatitis has increased over the past
two decades (1-8). This is somewhat surprising, as the disease
has a strong genetic background (9, 10). It has been hypothe-
sized that atopic dermatitis is related to genetically determined
dysmaturation of ectodermal tissue (11). This may mean that
children born to older mothers have an increased risk of
developing atopic dermatitis due to the mother’s reduced

capacity to mature the child in utero.
In Denmark, the age of first-time mothers increased from a

mean of 23.1 years in 1960 to a mean of 26.9 years in 1992,
with the first child often born to women between the ages of
25 and 34 (12). This increase in the age of first-time mothers
corresponds to an increase in the incidence of atopic dermatitis
in Denmark and led us to consider whether this relationship
might be more than coincidental.

If it can be shown that whether a child is first- or second-
born has little significance for the development of atopic
dermatitis, then the higher risk of atopic dermatitis among
second-born children may be related to the age of the mother
and her capacity of in utero maturation of the second child.
This relationship is known to exist in Down’s syndrome (13).

SUBJECTS AND METHODS

A study of 552 consecutive children with atopic dermatitis ranging in
age from 0 to 16 years was carried out by dermatologists at dermato-
logy clinics in Aarhus, Aalborg and Fredericia, Denmark. At the first
consultation, the person accompanying the child was interviewed, and
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answers to the questions listed in Table I were recorded. The study
was conducted over a period of 1 year from April, 1992 to April.
1993. For 22 of the children the information recorded could not be
used for various reasons: the child was a twin. was adopted or was
older than 16 years at the time of the interview, and in a few cases,
the interview form was incorrectly completed. The data collected was
analyzed and described using the odds ratio and McNemar's
chi-square tests,

In order to determine whether the age of the mother or whether or
not a child was first- or second-born could influence the occurrence
of atopic dermatitis, the subpopulation of families with 2 children,
only | of whom had atopic dermatitis, was also considered.

The study was approved by the Ethics Committee of the County of
Aarhus and the Danish Data Protection Agency.

RESULTS

A total of 530 case children, 246 boys and 282 girls, were
included in the study, giving a boy:girl sex ratio of 1:1.15.
No information about sex was available for 2 children. The
530 families interviewed had a total of 1,084 children, or an
average of 2 children per family (Fig. 1). Six hundred and
seventy-one children had the diagnosis of atopic dermatitis.

The age distribution of the 530 case children included in the
study showed that 60% were 5 years old or younger when the
study was initiated (Fig.2). Ninety-one per cent of these
children had developed atopic dermatitis before the age of 3
(Fig. 3). There were approximately equal numbers of children
in each of the categories: mild and moderate dermatitis ( Table I
and Fig. 4). Sixteen per cent of children had severe atopic
dermatitis and one-third of children in this catagory had
developed the disease within the first year of life. No significant
differences were seen among boys and girls with regard to age
at onset of disease or disease severity.

Table 1. Questions asked at the initial interview

Sex of the child?

Age of the child at the time of the interview?

Age of the child at the onset of eczema?

Number of siblings and their ages?

Atopic diseases (atopic dermatitis, asthma, rhinitis) of the child,
parents and siblings?

Severity of atopic dermatitis?

mild dermatitis— defined as atopic dermatitis for which inter-
mittent topical hydrocortisone therapy was

sufficient.

moderate dermatitis— defined as atopic dermatitis requiring the
use of intermittent topical therapy with

steroids of moderate potency.

severe dermatitis— defined as atopic dermatitis requiring the

use of potent topical corticosteroids.

Duration of breast-feeding?
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Fig. 1. The number of children in the families. The total number was
1,084 children in 530 families.
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Fig. 2. The age distribution of 530 case children. Sixty percent were 3
years or younger.
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In 50% of all the families, the person interviewed stated that
neither of the parents had atopy defined as atopic dermatitis,
asthma and/or hay fever. There were no significant differences
between fathers and mothers regarding predisposition to atopy.

Two hundred and sixty-eight of the families had 2 children.
These families were selected to test the hypothesis that birth
rank and the age of the mother are related to the development
of atopic dermatitis. In 74 of 176 families with 2 children and
only 1 child with atopic dermatitis, the first-born child had
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Fig. 3. Age at start of atopic dermatitis among 530 case children.
Ninety-one percent started within the first 3 years of age.
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Fig. 4. The relation between severity of atopic dermatitis (see Table
1) and age of start of the disease.

the disease, whereas in 102 of these same 176 families, only
the second-born child had atopic dermatitis (Table 1T). Thus.
the odds ratio for the second-born to develop atopic dermatitis
was 1.379 (0.025 <p <0.05), McNemar’s chi-square test.

The average maternal age in 2-children families was 25.2
vears when giving birth to the first child classified as having
atopic dermatitis and the average maternal age was 24.8 years
when the first child was non-atopic. The average maternal age
was 28 years when giving birth to the second child irrespective
of whether the child had the diagnosis of atopic dermatitis
or not.

Table L. Atopic dermatitis in 268 families with 2 children and in 179 of the families in which both children were at least 3 vears old

No. of families in which only No. of families in which only No. of families in which both Total
the first-born child had atopic the second-born child had children had atopic dermatitis
dermatitis atopic dermatitis
All families with 2 children 74 102* 92 268
Families with 2 children 39 T 62 179

both =3 years of age

*0.025 <p <0.05, McNemar's chi-square test.
** p<0.001, McNemar's chi-square test.
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One hundred and thirty-four families included in this study
had only one child with atopic dermatitis. This opens the
possibility of a sampling error. as families whose first child
is atopic could later have a second non-atopic child.
Furthermore, a second child under 3 years of age at the time
of the study could develop atopic dermatitis later in life.
Knowning that 91% of the children had developed atopic
dermatitis within the first 3 years of life, we carried out a
restriction analysis excluding families with 2 children, the
vounger of whom was under 3 years of age, and where only 1
child had atopic dermatitis. This exclusion left a total of 117
families. The results of this analysis are given in Table I1. In
39 of the 117 families, only the first-born child had atopic
dermatitis, compared with 78 of 117 families in which only
the second-born child was affected. Thus, the odds ratio for
the second child to develop atopic dermatitis was 2.0
(p<0.001), McNemar's chi-square test.

DISCUSSION

It was demonstrated that among the families included in the
current study, the second-born child had a statistically signi-
ficantly greater risk of developing atopic dermatitis than the
first-born child. This observation supports the hypothesis that
the occurrence of atopic dermatitis may be related to the age
of the mother.

Interpretation of the results is complicated by the fact that
whether a child is first- or second-born may in itself influence
the occurrence of atopic dermatitis. It is not possible to
separate the influence of the age of the mother and the order
of birth of two or more children. Danish families have an
average of 2 children, and this number has remained virtually
stable over the past two decades. During this same period, the
age of first-time mothers increased from a mean of 23.1 years
in 1960 to 26.9 years in 1992 (12), and this increase paralleled
a fourfold increase in the incidence of atopic dermatitis (14).

The long time span may in itself have influenced our findings
in the form of a “period effect”. The period effect is the
summation of changes in our society as well as changes in
individual life circumstances over the past 16 years that may
have influenced the frequency of atopic dermatitis in our study
group. It is impossible to estimate the importance of this effect
by any statistical method in a study dealing with age as a risk
factor. The period eflect and the age of the mother cannot be
separated.

The current study involved children ranging in age from 0
to 16 years, born in the period 1976 to 1993. One important
confounder when dealing with this long span of time is the
fact that the incidence of atopic dermatitis increased during
the period in which the children were born. This fact alone
could mean that the second-born child had a statistically
significantly greater risk of developing atopic dermatitis than
the first-born child. We know that the incidence of atopic
dermatitis in Denmark increased from 3.2% in 1960-64 to
almost 12% in 1979 and that the incidence of the disease
stagnated from 1974 to 1979 (7). We have no comparable
incidences of atopic dermatitis in Denmark for the 1980s
and 90s.

However, we observed that approximately 90% of the
children had developed atopic dermatitis within the first 3
vears of life and that children who developed severe atopic
disease did so within the first year of life. The average age of
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all second-born children included in the current study was 7.5
years, indicating that most of the children could at that age
be described as either atopic or non-atopic. These results
indicate that the children in our study were correctly classified
as either having atopic dermatitis or being unlikely to develop
the disease.

A systematic sampling error may have been introduced by
the fact that families with only one child, a child with atopic
dermatitis included in the current study, may at a later date
have a non-atopic child. A second child of under 3 years of
age at the time of the study could later develop atopic
dermatitis. For this reason, an analysis was carried out in
which all families with a child younger than 3 years of age
were excluded. The results of this analysis indicate that the
bias had a limited effect on our results, as the odds ratio for
the second child having atopic dermatitis actually increased
from 1.379 to 2.0.

In a study conducted in Great Britain, 8.279 children with
“eczema’ were categorized according to social class. Eczema
was found to be twice as prevalent among children in social
classes [ and II (15). Although many factors were taken into
consideration in this study, the age of the mother at the time
of birth was not one of them. It is our hypothesis that women
in the more advantaged social classes were older when their
children were born than women in the lower social classes.

The current study should be seen in context with our study
in which it is shown that a selected group of children who
later developed severe atopic dermatitis had increased gesta-
tional age (“gestational age” is equivalent to length of preg-
nancy) (16). Children with atopic dermatitis were shown to
have higher than average birth weight (16). In this population-
based study (16), we found a trend between high maternal
age and atopic dermatitis but no statistical significance was
observed. With reference to the information gleaned from
these studies, we suggest that a long gestation period and an
associated impaired capacity of the mother to mature the
tissue of the foetus are aspects for further study in determining
the aetiology of atopic dermatitis (11). The present findings,
together with our previous observations, including the associ-
ation of genetically aberrant T-cell clones with atopic derma-
titis (17, 18), can perhaps add some pieces to the puzzle
known as atopic dermatitis.
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