
Prenatal factors associated with the
development of eczema in the first year of life

Eczema, a chronic or intermittent skin disease
characterized by cutaneous reactivity and pruri-
tus (1), is one of the earliest manifestations of
allergic/atopic diseases in children (2–4). Unlike
asthma and hay fever, eczema is commonly
diagnosed during infancy (2, 5, 6), and is
considered a significant risk factor for aeroaller-
gen sensitization at 5 yr (2, 3) and for the
subsequent development of asthma (3, 4). Thus,
establishing early risk factors for eczema may
help elucidate the mechanisms responsible for
later allergy, atopy, and asthma.
Because the risk of allergic eczema in children

is stronger with maternal, compared with pater-
nal, history of allergy or asthma (5, 7), it has been
speculated that in utero exposures may influence
risk of eczema. Elevated IgE antibodies and

increased Th-2 cytokine expression associated
with maternal allergic manifestations may
directly influence early immune development (8,
9). Maternal IgE is absorbed by the fetus through
swallowing and aspiration of amniotic fluid, and
through the skin (10–12). Maternal exposure to
allergens during pregnancy, similarly absorbed
by the fetus, may trigger the establishment of
allergic-type responses in the infant (13, 14).
Febrile infections during pregnancy (15), mater-
nal viral and respiratory infections (16), prenatal
antibiotic use (16, 17), smoking during pregnancy
(18), and low parity (15) have also been associ-
ated with an increased risk of childhood eczema,
although the underlying mechanisms are unclear.
Whatever their origin, immunologic character-

istics in early life also seem to precede and predict
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Prenatal factors have been implicated in childhood eczema, but the
relationship between maternal cytokine production during pregnancy
and infant eczema is unknown. Non-selected women in their third tri-
mester were enrolled in the Tucson Infant Immune Study. Data from
three sources were used to define MD-eczema: parent-completed illness
questionnaires at age 2, 3, 4, 6 and 9 months regarding physician-seen
eczema, parent-completed questionnaires at 12 months regarding
physician-diagnosed eczema, and medical record reviews. Blood sam-
ples were taken from mothers during their third trimester and from the
umbilical cord at birth. Maternal peripheral blood mononuclear cells
and cord blood mononuclear cells were stimulated with ConA/PMA,
and supernatants were assayed for IFN-c and IL-4, -5, -10, and -13. Of
364 children, 28% were seen by a physician for eczema by 1 yr of age.
After adjustment for potential confounders using logistic regression, the
odds for development of eczema in infancy were significantly higher
when mothers had active eczema in pregnancy (OR, 2.46, CI 1.0–5.8,
p < 0.042) and when mothers were in the highest tertile of serum IgE
production (OR 2.28, CI 1.2–4.4, p < 0.013). Colds in the third tri-
mester were associated with lower odds of eczema (OR 0.32, CI 0.16–
0.63, p < 0.001). Our findings from this cohort study suggest that
in utero factors, including maternal IgE, colds, and eczema, may influ-
ence the risk of infant eczema.
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later development of eczema. Allergic disease is
associated with immature immune responses at
birth, i.e., a general inhibition in cytokine pro-
duction, at least in children with allergic parents
(14, 19–21). More specifically, the development
of allergic disease in infancy is associated with
reduced secretion by neonates of interferon-
gamma (IFN-c) (22–26) and/or with increased
production of IL-13 (27, 28). Finally, while there
is conflicting evidence for a relationship between
total cord blood IgE and infant eczema (29–33),
at least some children with atopic dermatitis
show IgE sensitization to food antigens in
infancy (34). Hence, immune responses in early
life, in particular the capacity to produce cytok-
ines, may either indicate host susceptibility or
may alter risk for allergic disease.
The objectives of this study were to assess the

risk of prenatal maternal factors and immuno-
logic profiles during pregnancy and at birth on
the development of eczema in the first year of life.

Study population and methods

Data for this analysis come from the Tucson
Infant Immune Study (IIS), a prospective birth
cohort study on the development of the infant
immune system and markers for asthma risk.
Beginning in 1997, pregnant women in the third
trimester of pregnancy were enrolled in the
study through the offices of participating obste-
tricians. A total of 288 of 744 pregnant women
refused enrollment in the study (39%). Although
the women were non-selected with regard to
history of allergies or asthma, 60% of enrollees

reported hay fever and 20% reported asthma,
compared with 46% and 11%, respectively, of
women who refused enrollment. Data were
obtained at enrollment regarding pregnancy
illness and smoking. Mothers and fathers both
completed a questionnaire after the birth of the
child to obtain a history of respiratory symp-
toms and illness and a more detailed smoking
history.
Data regarding eczema came from three

sources (Fig. 1). Illness questionnaires were
administered by study nurses at 2 months (mean
age, 2.1 ± 0.21 months), 3 months (3.1 ± 0.24),
4 months (4.2 ± 0.33), 6 months (6.3 ± 0.42),
and 9 months (9.3 ± 0.57) of age, usually at
well-visits to the pediatricians. On these ques-
tionnaires, parents were asked whether their
child had been seen by a physician, usually the
child’s pediatrician, for eczema since their last
questionnaire. The second source of data on
eczema was from a questionnaire completed by
parents when the child was 1 yr of age (mean age,
1.06 ± 0.11 yr). On this questionnaire, parents
were asked whether they had been told by a
physician that their child had eczema. The
medical records from the pediatric offices, which
were reviewed by study nurses after the child’s
first birthday, were the third source of informa-
tion. Hence, MD-eczema in the first year of life,
as defined in this study, includes a maternal
report of a physician consultation and/or a
physician diagnosis of eczema, and/or a notation
in the child’s medical records. All children
included in this study were at least 1 yr of age
by July 2003 when the analysis was begun. Of

Illness Questionnaires, Nurse-administered at 2,
3, 4, 6, and 9 months (n = 356): 

Was your child seen by a doctor for eczema 
since your last questionnaire?

One-year Questionnaire, Parent-Administered 
(n = 301):

Has a doctor told you this child had eczema?

Medical record review, completed after child’s
first birthday (n=241): 

Eczema diagnosed in medical records?   40/241
(16.6%)

59/300
(19.7%)

47/356
(13.2%)

81/322
(25.2%) 

77/326
(23.6%) 

101/364
(27.7%) 

Yes

Yes

Yes

Fig. 1. Sources of data on eczema
used and proportion of children with
eczema by source.
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379 children who met the age requirement, 364
(96.0%) had adequate follow-up data.
Blood samples were obtained from the moth-

ers at enrollment, in about the eighth month of
pregnancy (mean weeks gestation: 37.2). Umbil-
ical cord blood was obtained at the time of the
delivery. Total serum IgE was assayed in dupli-
cate using the Pharmacia Diagnostics AUTO-
CAP system (Kalamazoo, MI, USA). Mitogen
stimulations were performed on peripheral blood
mononuclear cells (PBMCs) from the mothers
and cord blood mononuclear cells (CBMCs) that
were separated by standard density gradient
centrifugation as described previously (35). Cells
(2 · 106/ml) were stimulated with 10 lg/ml
Concanavalin A and 10 ng/ml phorbol myristate
acetate (Sigma Chemical Co., St Louis, MO,
USA). The supernatant fluids from these cultures
and from unstimulated control cells were harves-
ted after 18–24 h and stored at )70�C. Cell
culture supernatants were later assayed for IL-4,
IL-5, IL-10 and IFN-c using commercially
available ELISA kits (R & D Systems, Minnea-
polis, MN, USA), and for IL-13 using a kit made
by Diaclone Research (Cell Sciences, Inc.,
Canton, MA, USA).

Statistical methods

There were large numbers of undetectable and
missing values for cytokine production and total
serum IgE, particularly at birth. Hence these
values were either dichotomized at the median or
divided into undetectable/low vs. detectable/
high. As maternal prenatal total IgE had few
undetectable or missing values and was available
for a larger number of subjects, it was divided
into tertiles for analyses. The relationship
between eczema in infancy and various maternal
and perinatal risk factors was assessed using
Pearson chi-square tests, and relative risk (RR)
with 95% confidence intervals (CI) were calcula-
ted. Multiple logistic regression models were used
to determine the independent effects of different
factors associated with infant eczema in this
population, and the results are expressed as
adjusted odds ratios (adj OR) with 95% CIs.
Host characteristics and prenatal factors that
were statistically significant or near significant
(p < 0.10) in bivariate analyses were included in
the multivariate model. Different models were
compared using the likelihood ratio test. Chi-
square test for trend was used to test the
association between pregnancy asthma and pre-
natal IgE. Kappa statistics were calculated to
determine how well the different sources of data
on eczema agreed.

Results

Table 1 shows the characteristics of the 376
children in the Tucson IIS who were at least 1 yr
of age in July 2003. Males and females were
equally represented, and non-Hispanic Cauca-
sians made up almost 60% of the population.
Over half of the children were first-born, and
most of the mothers were in their mid-twenties to
early-thirties at the time of enrollment. Over 77%
of mothers had at least some college education.
About 20% of mothers and 16% of fathers had a
history of physician-diagnosed asthma.
Data on MD-eczema were available for 364

children (Fig. 1). The estimated prevalence of
eczema in these children ranged from 13.2% using
2–9 month questionnaires (n ¼ 356), 16.6%
using medical records (n ¼ 241), 19.7% using
1-yr questionnaires (n ¼ 300), and 27.7% using
all three sources of data (n ¼ 364). There was
substantial concordance between different sources
of data on eczema. We observed approximately
85% concordance (Kappa ¼ 0.39) between the
two different sources of questionnaire data
(2–9 months and 1 yr), 81% concordance
(Kappa ¼ 0.40) between the medical records
and the 1-yr questionnaire, and 80% concordance
(Kappa ¼ 0.22) between the medical records and
the 2–9 month questionnaire data. Although
these values are significant (all p < 0.001), a
Kappa £ 0.40 denotes only marginal reproduci-
bility (36). Combining all three sources of data
from the questionnaires and medical records

Table 1. Characteristics of the study population (n ¼ 364)

Characteristics

Male 49.7 (181/364)
With MD-eczema 27.7 (101/364)
Ethnic background
Anglo 58.4 (209/358)
Anglo/Hispanic 13.1 (47)
Hispanic 13.4 (48)
Other or missing 15.1 (54)

Birth order
First born 52.2 (189/362)
Second born 29.3 (106)
Later born 18.5 (67)

Maternal age (years), mean (€s.d.) 28.7 (€6.2)
Paternal age (years), mean (€s.d.) 30.9 (€6.8)
Maternal education (years), mean (€s.d.) 15.0 (€2.8)
Paternal education (years), mean (€s.d.) 14.8 (€2.9)
Mothers who reported any problems with pregnancy 24.2 (88/363)
Mothers who smoked, any trimester 12.2 (44/362)
Fathers who smoked during pregnancy 17.3 (63)
Mothers with asthma (ever)* 20.3 (70/345)
Fathers with asthma (ever)* 15.5 (50/323)

Values are % (n).
*Self-reported, physician-diagnosed asthma.
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identified a total of 101 children (27.7%) with
physician-seen eczema at 1 yr of age.
Table 2 shows the relationship between the

child’s characteristics and eczema. Male chil-
dren were significantly more likely to have
MD-eczema than females (RR 1.42, CI
1.0–2.0). There were no significant associations,
however, between MD-eczema and ethnicity,
total IgE at birth, or cytokine production at
birth. Children who were second- or later-born
tended to have an increased risk of eczema (RR
1.4, CI 0.97–1.9), but the difference was not
statistically significant (p ¼ 0.07). Maternal age,
education, smoking during pregnancy, child’s
birth weight, gestational age, and season of birth
also showed no significant relation to MD-
eczema in this population (data not shown). In
addition, infant eczema was not significantly
associated with maternal history of physician-
diagnosed asthma (ever-asthma) (RR 1.33, CI
0.91–1.94), although paternal ever-asthma was
associated with reduced eczema (RR 0.46, CI
0.23–0.94) (data not shown).
The prevalence and relative risk of MD-

eczema associated with various prenatal factors
or �exposures� are shown in Table 3. The risk of

eczema was significantly elevated in children
whose mothers had active asthma during preg-
nancy (RR 1.8, CI 1.2–2.7). This is in contrast to
the lack of association between maternal �ever-
asthma� and eczema in infancy noted above. Risk
of eczema was also significantly higher in chil-
dren whose mothers had eczema during preg-
nancy (RR 1.70, CI 1.1–2.6). Type of delivery
(vaginal vs. Caesarian), season of birth, problems
with delivery, maternal fever during pregnancy,
and maternal antibiotic use during pregnancy
showed no relationship with infant eczema.
However, mothers who reported a cold in the

third trimester of pregnancy (25% of mothers)
had children who were significantly less likely to
develop eczema than children whose mothers did
not have colds (RR 0.50, CI 0.27–0.79). There
was no significant relationship between a third
trimester cold and maternal asthma, eczema, hay
fever, total IgE, or cytokine production during
pregnancy.
Fig. 2 shows the relative risk associated with

aspects of the maternal immunologic profile
during pregnancy. Children whose mothers were
in the highest tertile of IgE were significantly
more likely to develop eczema in infancy
(RR 1.25, CI 1.05–1.49). High IL10 was associ-
ated with a reduction in eczema of borderline
statistical significance (RR 0.59, CI 0.34–1.0).

Table 2. Relative risk of MD-eczema associated with infant characteristics

MD-eczema, % (n) RR (95% CI) p*

Sex
Female 23.0 (42/183) 1.0
Male 32.6 (59/181) 1.4 (1.0–2.0) 0.040

Ethnicity
Anglo 30.1 (63/209) 1.0
Anglo/Hispanic 21.3 (10/47) 0.89 (0.79–2.5)� 0.224
Hispanic 25.0 (12/48) 0.93 (0.77–1.1)� 0.480
Other 27.8 (15/54) 0.97 (0.80–1.2)� 0.734

Birth order
First born 23.8 (45/189) 1.0
Second or later born 32.4 (56/173) 1.4 (0.97–1.9) 0.070

Cord total IgE
Undetectable/low 26.9 (39/145) 1.0
Detectable/high 27.5 (39/142) 1.01 (0.88–1.2) 0.914

Cord IL-4 production
Low 26.5 (26/98) 1.0
High 32.7 (33/101) 1.1 (0.91–1.3) 0.343

Cord IL-5 production
Undetectable 32.4 (33/102) 1.0
Detectable 26.0 (13/50) 0.91 (0.74–1.1) 0.423

Cord IL-10 production
Low 29.5 (31/105) 1.0
High 29.5 (28/95) 1.0 (0.84–1.2) 0.994

Cord IL-13 production
Low 25.2 (26/103) 1.0
High 32.7 (32/98) 1.1 (0.93–1.3) 0.246

Cord IFN-c production
Low 27.6 (29/105) 1.0
High 31.9 (29/91) 1.1 (0.88–1.3) 0.516

*p-values based on Pearson chi-square.
�RR and p-values based in comparison with Anglos.

Table 3. Relative risk of MD-eczema associated with pregnancy conditions
and/or exposures

% (n) RR (95% CI) p*

Active asthma during pregnancy
No 26.0 (86/331) 1.0
Yes 46.7 (14/30) 1.80 (1.2–2.7) 0.015

Active eczema during pregnancy
No 26.3 (88/334) 1.0
Yes 44.8 (13/29) 1.70 (1.1–2.6) 0.033

Active hay fever during pregnancy
No 25.0 (53/212) 1.0
Yes 31.8 (48/151) 1.27 (0.91–1.8) 0.155

Any problems with pregnancy
No 27.3 (75/275) 1.0
Yes 29.5 (26/88) 1.1 (0.74–1.6) 0.679

Smoking during pregnancy
No 28.6 (91/318) 1.0
Yes 22.7 (10/44) 0.79 (0.45–1.4) 0.414

Cold in third trimester
No 32.2 (87/270) 1.0
Yes 14.9 (13/87) 0.46 (0.27–0.79) 0.002

Fever during any trimester
No 29.48 (83/282) 1.0
Yes 23.0 (17/74) 0.78 (0.50–1.2) 0.271

Antibiotic use during any trimester
No 29.0 (84/290) 1.0
Yes 22.9 (16/70) 0.79 (0.50–1.3) 0.306

*p-values based on Pearson chi-square.
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Maternal prenatal production of other cytokines
showed no relationship with infant eczema.
Multivariate logistic regression was used to

assess the independent effects of the various host
and prenatal risk factors on the development of
infant eczema (Table 4). All factors that
approached significance in bivariate analyses
(sex, birth order, eczema during pregnancy,
asthma during pregnancy, paternal asthma,
maternal �cold� in the third trimester of preg-
nancy, maternal prenatal total IgE, and maternal
prenatal IL-10 production) were included in the
model. Maternal cold in the third trimester of
pregnancy (adj OR 0.316, CI 0.16–0.63), high
maternal prenatal IgE (adj OR 2.28, CI 1.2–4.4),
maternal eczema during pregnancy (adj OR 2.46,
CI 1.0–5.8), and paternal asthma (adj OR 0.385,
CI 0.16–0.93) were significant predictors in the
best-fitting model. Asthma during pregnancy was
not a significant predictor of MD-eczema (p ¼
0.126) after adjustment for other factors, perhaps
due to its highly significant association with
maternal prenatal IgE levels (trend chi-square,
p ¼ 0.000004). Sex, birth order, and maternal
prenatal IL-10 production were also not statisti-
cally significant predictors of MD-eczema in the
best-fitting model.
To test whether different methods of defining

eczema altered the risk profile substantially, we
ran multivariate logistic regression analyses on
each source of eczema data. Parent-reported
physician-diagnosed eczema from the 12-month

questionnaire yielded similar results to those
reported in Table 4. However, paternal asthma
was not significant in the model (p ¼ 0.182).
When analyses were limited to parent-reported,
physician-seen eczema in the 2–9-month ques-
tionnaires, only pregnancy colds and high prena-
tal IgE were significant predictors. In contrast,
none of the potential risk factors considered
showed a statistically significant relationship with
eczema defined only from the medical records.

Discussion

This study shows an association between mater-
nal allergic disease and immunologic character-
istics during pregnancy with risk of developing
eczema in the first year of life. Infants of mothers
who had eczema or high total serum IgE levels
during pregnancy had a significantly increased
risk of eczema in their first year. Although these
relations may be in part genetic, active asthma
during pregnancy was associated with a signifi-
cantly increased risk of MD-eczema in bivariate
analyses, whereas a maternal history of asthma
(prior to the pregnancy) was not. It may be that
women with asthma symptoms during pregnancy
have more severe asthma than those without, and
this may be reflected in the highly significant
association between pregnancy asthma and
maternal prenatal IgE. In addition, a maternal
cold in the last trimester was associated with
reduced risk of eczema in infancy. These results
suggest that differences in the in utero environ-
ment of mothers with eczema or asthma symp-
toms in pregnancy may be critical factors in the
development of infant eczema.
We also found evidence of an apparent

protective effect of paternal asthma. We cannot
currently explain this finding, but it may enhance
the argument against genetic risk for the devel-
opment of eczema, thus emphasizing the poten-
tial role of in utero exposures.
Several researchers have postulated that the

fetus is exposed to a significant amount of IgE
through swallowing, aspiration, or absorption
through the skin (10, 12, 37). Amniotic fluid,
from as early as 16–18 wk gestation, contains
intact IgE at levels that are highly positively
correlated with maternal circulating levels (12).
Hence, mothers with high IgE may expose the
fetus to higher levels of IgE than mothers with
lower IgE. The strong association between active
asthma symptoms during pregnancy and high
prenatal IgE levels suggests that exposure to high
IgE prenatally may be one of the mechanisms by
which eczema risk is increased in children of
asthmatic mothers. How prenatal exposure to

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2
R

el
at

iv
e 

ri
sk

 o
f 

M
D

-E
cz

em
a

Total IGE IL-4 IGN-γIL-13IL-10IL-5
Low Med   Hi Low Hi  Low   Hi Low HiLow  Hi Low Hi 

p=0.056

p=0.010

PRENATAL

Fig. 2. Risk of MD-eczema by prenatal maternal IgE and
cytokine production in the third trimester.

Table 4. Multivariate logistic regression model of MD-eczema

Adjusted odds ratio* 95% CI p

Maternal cold during third trimester 0.316 0.16–0.63 0.001
Maternal prenatal IgE (IU/ml)
Low (0.10–14.55) 1.0
Medium (14.6–60.85) 1.18 0.62–2.2 0.615
High (60.9–865) 2.28 1.2–4.4 0.013

Paternal asthma 0.385 0.16–0.93 0.035
Maternal eczema during pregnancy 2.46 1.0–5.8 0.042

*Adjusted for sex, birth order, maternal asthma during pregnancy, and
maternal prenatal IL-10 production.
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increased IgE might influence later allergic sus-
ceptibility is unclear, but, in our study, prenatal
maternal and cord total serum IgE concentra-
tions were significantly correlated (Kendall’s tau,
p ¼ 0.0002). We found, however, that the rela-
tionship between prenatal IgE and infant eczema
was independent of both cord IgE and pregnancy
eczema. Further, although others have reported
an association between high cord IgE and
subsequent eczema (31), no significant relation
was found in the current study.
Our results also implicate a protective effect of

certain other in utero exposures. A maternal cold,
but only during the third trimester of pregnancy,
was independently associated with decreased risk
of eczema in the child (p < 0.001), even after
controlling for host and prenatal factors that
might cause confounding. This finding suggests
that a third trimester cold might modify the
in utero environment in such a way as to create a
long-term impact on the child, although the
mechanisms for such an effect remain to be
determined. In contrast, other studies have
reported that in utero exposure to maternal
infections is associated with increased risk for
allergic disease, including eczema, in early child-
hood. Specifically, conjunctivitis, Candida, bac-
terial infections, and febrile infections in the first
trimester have been associated with a signifi-
cantly increased risk of eczema, and maternal
respiratory and viral infections were associated
with an increased risk of asthma (15, 16).
Differences in study design, assessment of mater-
nal infection, and definitions of eczema may
account for the conflicting results.
There has been speculation that the in utero

immunologic environment may influence allergic
susceptibility in infancy (8, 9, 13, 14). This study
shows a relationship between prenatal cytokine
production in maternal PBMCs and infant
eczema. We found a decreased risk of eczema
associated with high mitogen-stimulated IL-10
production. IL-10 is associated with the down-
regulation of production of other cytokines
(especially IFN-c) and with the differentiation
of Th2-type cells (8, 20). However, in the present
study, maternal prenatal production of IL-10
was positively correlated with the production of
all prenatal cytokines measured, and no associ-
ation was noted between maternal prenatal IL-10
production and the cytokines measured in mito-
gen-stimulated CBMCs. IL-10 production, how-
ever, was not a significant predictor independent
of other maternal factors in the best-fitting
logistic model.
Estimates of the prevalence of eczema are

influenced by how the condition is defined (7).

One UK study reported a prevalence of 14% by
specific UK diagnostic criteria, 31% by maternal
report of a physician’s diagnosis of eczema, and
45% according to maternal opinion. Comparable
estimates of prevalence of eczema in the IIS were
16.6% by medical records, 25.2% by maternal
report of MD-diagnosed eczema, and 34.1% by
maternal opinion, with or without physician
confirmation. No effort was made to assess what
criteria the pediatricians used in the determin-
ation of eczema, or to standardize their labeling
practices.
However eczema is defined, there is the

potential for bias because of problems with the
ascertainment of cases and recall. Although there
was 81% concordance in MD-diagnosed eczema
between the medical records and 1-yr parent
questionnaires, only 58% of cases identified
through the medical records were also reported
on the questionnaire, and only 46% of cases
identified on the questionnaire were also noted in
the medical records. The medical record reviews
likely underestimated eczema, as some of the
children may have been diagnosed by a physician
outside of the medical practices used in this
study. It is clear, as well, that physicians may be
more likely to diagnose eczema if they know a
family history of allergy or asthma exists. In
addition, mothers who are themselves allergic
may be more likely to assume their child’s rash is
eczema and may differ in their inclination to
consult a physician about it. Hence, misclassifi-
cation errors could have influenced our results.
Nevertheless, the focus of the current analysis
was on prenatal risk factors, and the risk factors
identified for the most inclusive definition of
eczema were also significant for cases identified
through questionnaire data only.
There also appear to be temporal trends

influencing the reported prevalence in different
studies. For example, among children born
between 1980 and 1984 in the Tucson Children’s
Respiratory Study, the overall prevalence of
eczema in the first year of life, based on parent
reports of MD-confirmed eczema on a 1-yr
questionnaire, was only 8.2% (31). In the present
study, composed of children born in Tucson
between 1996 and 2002, response to a similar
question at 1 yr yielded a substantially higher
period prevalence of 19.7% for physician-diag-
nosed eczema. A recent study in the UK reported
a sharp increase in atopic dermatitis between the
1970s and 1990s, with prevalence in the early
1990s exceeding 30% by age 3 (38).
In conclusion, our findings suggest that the

risk of developing eczema in infancy may be
altered by in utero exposures, including maternal
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allergic conditions, maternal immunologic pro-
files, and infections during pregnancy.
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