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Purpose: There have been conflicting reports concerning the relationship between breast-feeding and the development of atopic dermatitis (AD) in
early childhood. The objective of this study was to investigate the associations between breast-feeding and the risk of AD in early childhood in Ko-
rea. Methods: We combined the fourth and fifth Korea National Health and Nutrition Examination Survey data collected from 2007 to 2012 and an-
alyzed 2,015 children at 1 to 3 years old. Regression analysis was used to determine the association of the following variables: AD, feeding types,
duration of breast-feeding, and others. Results: The annual prevalence of exclusive breast-feeding and AD decreased. Parents with allergic diseas-
es preferred breast-feeding and extended duration of feeding compared with those without. In multiple logistic regression analyses, exclusive
breast-feeding in feeding type | (P=0.070; adjusted odds ratio [OR]=1.990), exclusive breast-feeding in feeding type Il (P=0.095; adjusted
OR=1.495) and breast-feeding duration (P=0.430; adjusted OR=1.013) were not significantly related to AD. Conclusions: Breast-feeding was not
found to be associated with an occurrence of AD in young children. Rather, parents with histories of allergic diseases tended to prefer breast-feed-
ing and extend its duration. To clarify the role of breast-feeding in the development of AD, a nation-wide prospective study is needed.

ey Words: Atopic dermatitis; breast-feeding; children; Korea; prevention

INTRODUCTION

Atopic dermatitis (AD) begins in early childhood, and 60% of
the cases develop in children before 2 years of age.' It has dis-
tinctive chronicity and is the gateway of atopic march.? To re-
duce potential public health implications, intervention for the
prevention of AD has been considered.”

Breast-feeding is commonly known as a preventive factor
against the development of allergic diseases including AD.?
However, recent studies demonstrated that breast-feeding does
not have a protective effect against AD but actually increases
the risk of AD.* In Korean studies, there were also conflicting
results, and a recent report in 2014 indicated that breast-feed-
ing was associated with the risk of AD in children less than 5
years old.® Many studies have shown that the protective effect
of breast-feeding against AD is controversial. It could be a result
of differences in study design (including sample size and re-
gion).’

This study investigated the association between breast-feed-
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ing and AD in young Korean children from data based on the
fourth and fifth Korea National Health and Nutrition Examina-
tion Survey (KNHANES IV and V) collected from 2007 to 2012.

MATERIALS AND METHODS

Study design and population

The present study is based on the data of the KNHANES IV
and V from 2007 to 2012. The KNHANES was an annual cross-
sectional representative survey in the non-institutionalized Ko-
rean population. The survey included a health interview, a nu-
trition survey, and a physical examination. Specially trained in-
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terviewers or examiners who were not provided with any prior
information about participants conducted the survey. The
KNHANES used a rolling sample design with complex, strati-
fied, and multistage probability sampling to extract the repre-
sentative households in Korea.*®

The KNHANES was approved by the Institutional Review
Board of Korea Centers for Disease Control and Prevention
(2007-02CON-04-P, 2008-04EXP-01-C, 2009-01CON-03-2C,
2010-02CON-21-C, 2011-02CON-06-C, 2012-01EXP-01-2C).° All
participants in the survey signed an informed consent form.
From 2007 to 2012, 50,404 individuals participated in the
KNHANES (detailed information about KNHANES: http://
khanes.cdc.go.kr/). Among the participants, 2,015 at 1 to 3 years
old were selected (196 in 2007, 393 in 2008, 415 in 2009, 363 in
2010, 351 in 2011, and 297 in 2012, respectively).

This study was exempt from IRB review by the Institutional
Review Boards of Kyung Hee University Hospital at Gangdong
(KHNMC 2014-11-024).

Study variables

Participants were determined as having AD when they an-
swered the survey question “AD diagnosed by a doctor” affir-
matively. Exclusive breast-feeding is a feeding type by breast
milk only without other liquids or solids except for drops or syr-
ups consisting of vitamins, mineral supplements, or medica-
tions.' Participants were classified as “exclusive breast-feed-
ing” when they answered “yes” to the survey question “whether
breast-feeding or not” but “no” to the survey question “whether
formula-feeding or not" Participants were categorized as “ex-
clusive formula-feeding” when they answered “no” to the sur-
vey question “whether breast-feeding or not” but “yes” to the
survey question “whether formula-feeding or not”"" The
“mixed feeding” group was made up of participants who an-
swered “yes” to the survey questions “whether breast-feeding
or not” and “whether formula-feeding or not”"! Participants
were classified as “formula-feeding” when they answered “yes”
to the survey question “whether formula-feeding or not” re-
gardless of breast-feeding." To analyze the effects of feeding
types, we performed 2-type analyses for 2 feeding types. In
analysis of feeding type I, feeding formulas were classified into
exclusive breast-feeding, exclusive formula-feeding, and mixed
feeding." In the analysis of feeding type II, feedings were de-
fined as exclusive breast-feeding and formula-feeding." Posi-
tive history of parental allergic diseases was determined when
one parent answered “yes” to one of the following survey ques-
tions: “asthma diagnosed by a doctor,” “allergic rhinitis diag-
nosed by a doctor,” or “AD diagnosed by a doctor”

The age, sex, body mass index (BMI), residence, family size,
familial income quartile, birth weight, current wheezing, onset-
time of weaning, and breast-feeding duration of participants
were also surveyed.
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Statistical analysis

All statistical analyses were performed using IBM SPSS ver.
21.0 (IBM Co., Armonk, NY, USA) to evaluate the stratified clus-
ter sampling design survey. All results are presented as weight-
ed values.’

Study weight=(weight of 2007 year/11)+(weight of 2008
year/5.5)+(weight of 2009 year/5.5)+(weight of 2010 year/5.5)
(weight of 2011 year/5.5)+(weight of 2012 year/5.5)

Categorical variables are presented as proportions (percent-
ages), and continuous variables are presented as means (£
standard error [SE]).

The y? test and ¢ test were used to make a comparison be-
tween children with AD and those without and to examine pro-
portions of feeding patterns and duration of feeding in relation
to history of parental allergic diseases.

To evaluate the association between the types of feeding and
AD prevalence, we utilized multiple logistic regression analysis.
Adjustments of AD were achieved for feeding type I, an analysis
of exclusive breast-feeding and mixed-feeding, by using exclu-
sive formula-feeding as the reference group. Adjustments were
also made for feeding type II, an analysis of exclusive breast-
feeding made by using formula-feeding as the reference group.
Multiple logistic regression analysis was also adjusted by feed-
ing duration with other variables including age, sex, residence,
members of household, familial income quartile, birth weight,
history of parental allergic diseases, current wheezing, and start
time of weaning.

RESULTS

Demographic data of the study Population

The Characteristics of the participants are shown in Table 1.
The age (mean+SE) was 1.98£0.02 years, and 51.6% of the
participants were male. Five hundred sixty-five (29.1%) partici-
pants were exclusively breast-fed, 202 (11.3%) were exclusively
formula-fed, and 1,134 (59.7%) had mixed feeding patterns;
feeding duration (mean + SE) was 9.87 % 0.21 months. The rates
of positive parental allergic history (P<0.001) and exclusive
breast-feeding (P=0.037, 0.036, respectively) were greater in
children with AD than in those without. Onset time of weaning,
duration of breast-feeding, and current wheezing were not sig-
nificantly different between the 2 groups.

Annual changes in the prevalence of AD and types of feeding

Data from surveys collected from 2007 to 2012 demonstrate
that the prevalence of AD decreased from 18.2% in 2008 and
reached the lowest rate of 8.8% in 2011 but slightly increased to
10.7% in 2012 (Figure). Since 2009, the percentage of exclusive
breast-feeding has steadily decreased from 35.6% to 23.1% (Fig-
ure). The proportion of breast-feeding, including mixed feed-
ing, has not been significantly altered so far.
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Table 1. Characteristics of the subjects at 1 to 3 years of age (KNHANES-IV and V, 2007-2012)

Characteristic No. (% or SE) AD group (SE) Non-AD group (SE) Pvalue
Total subjects 2,015 250 1,668 -
Mean age (year) 1.98+0.02 2.17+£0.07 1.9440.02 0.002*
Sex 0.177
Male 1,024 (51.6) 56.6+3.8 51.1+14
Female 928 (48.4) - -
BMI (kg/m?) 16.45+0.05 16.14+0.13 16.53+0.06 0.672
Residence 0.740
City 1,633(83.9) 83.0%30 84.0%17
District 319(16.1)
Family size (No. of persons) 0.052
<3 492 (25.6) 178+26 271£13
4 870(43.3) 454437 428116
5 384(205) 223140 20112
=6 197 (10.6) 145+28 100£1.0
Familial income quartile 0.070
High 446 (21.4) 259433 20712
Middle-high 727 (35.6) 308+34 36.1+15
Middle-low 613(34.7) 309+4.1 354116
Low 141(8.3) 124£2.7 78%09
Birth weight (g) 0.270
<2,500 76 (4.4) 6.0+25 40406
2,500-4,000 1,690(92.2) 925426 922408
>4,000 61(3.5) 15409 38+06
History of parental allergic diseases 398(23.1) 734+33 153+12 <0.001*
Current wheezing 273(13.8) 182+26 132£10 0.050
Start time of weaning (month) 0.411
<4 180(10.2) 127+42 95+10
>4 1,695(89.8) 87.3+42 90511
Feeding type | 0.037*
Exclusive breast-feeding 565(29.1) 36.94+39 286+14
Mixed feeding 1,134 (59.7) 5544472 59.1+16
Exclusive formula-feeding 202 (11.3) 77£18 124+11
Feeding type Il 0.036*
Formula-feeding’ 1,336(70.9) 63.1£3.9 4+14
Exclusive breast-feeding 565(29.1) 369+39 286+14
Feeding duration (month)
Breast-feeding 9.87£0.21 10.58£0.72 9.90£0.21 0.357

Values are presented as mean = SE or number (%).

AD, atopic dermatitis; SE, standard error, KNHANES-VI and V, The fourth and fifth Korea National Health and Nutrition Examination Survey; BMI, body mass index.

*Pvalue <0.05; "Formula-feeding: exclusive formula-feeding plus mixed feeding.

The relationship between feeding and the parental history of
allergic diseases

Feeding types and breast-feeding duration were analyzed in
relation to the history of parental allergic diseases (Table 2).
Parents with allergic diseases favored breast-feeding in the
analysis of feeding type II. In addition, parents with allergic dis-
eases also preferred breast-feeding for an extended duration in
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comparison with those without (11.06+0.50 months vs 9.93 +
0.27 months) (Table 2). The relation between feeding types and
AD was analyzed according to parental allergic history (Supple-
mentary Table). Regardless of parental allergic history, all feed-
ing-patterns did not significantly differ between the prevalence
rate of AD and non-AD.
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Figure. Changes in the proportion of AD and exclusive breast-feeding in chil-
dren at 1 to 3 years of age (KNHANES-IV and V, 2007-2012). This survey was
conducted by Korea Centers for Disease Control and Prevention to evaluate Ko-
rean health and nutrition (KNHANES-IV: from 2007 to 2009, KNHANES-V: from
2010 to 2012). AD, atopic dermatitis; KNHANES-IV and V, The fourth and fifth
Korea National Health and Nutrition Examination Survey.
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The relationship between AD and feeding

Exclusive breast-feeding was a significant risk factor for AD in
feeding type I (P=0.043; crude odds ratio [OR], 1.882; 95% con-
fidence interval [CI], 1.020-3.475) by univariate logistic regres-
sion. In a multiple logistic regression analyses, however, exclu-
sive breast-feeding in feeding type I (P=0.070; adjusted OR,
1.990; 95% CI, 0.946-4.187), exclusive breast-feeding in feeding
type II (P=0.095; adjusted OR, 1.495; 95% CI, 0.932-2.398), and
breast-feeding duration (P=0.430; adjusted OR, 1.013; 95% CI,
0.981-1.047) were not significantly related to AD (Table 3).

DISCUSSION

This study used a sample from the KNHANES from 2007 to
2012, regarding it as being representative of Korean children.
This is the first study that investigated the relationship between
breast-feeding and the prevalence rates of AD using the
KNHANES, Korean national representative data, to our knowl-
edge.

In crude logistic regression analysis, exclusive breast-feeding

Table 2. Differences in the type and duration of feeding via history of parental allergic diseases

History of parental allergic diseases (+)

History of parental allergic diseases (-)

Characteristic (n=376) (n=1314) Pvalue*
Feeding type | 0.021
Exclusive breast-feeding 140(37.5+3.2) 396 (28.5+1.5)
Mixed feeding 201(52.8+3.2) 784 (61.1+1.6)
Exclusive formula-feeding 35(9.7+1.8) 134(104 £1.1)
Feeding type Il 0.006
Formula-feeding 236 (62.5+3.2) 918(71.5%1.5)
Exclusive breast-feeding 140 (375+32) 396 (28.5£1.5)
Duration of feeding (month) <0.001
Breast-feeding 11.06+0.50 9.93+027
*P<0.05.
Table 3. Crude and adjusted ORs of AD (at 1 to 3 years of age, KNHANES-IV and V, 2007-2012)
Characteristic Crude OR 95% Cl Pvalue Adjusted OR* 95% Cl Pvalue’
Feeding type |
Exclusive formula-feeding 1.000 - - 1.000 - -
Exclusive breast-feeding 1.882 1.020-3.475 0.043" 1.990 0.946-4.187 0.070
Mixed feeding 1.364 0.742-2.509 0.317 1.395 0.714-2.728 0.329
Feeding type Il
Formula-feeding 1.000 - - 1.000 - -
Exclusive breast-feeding 1.442 0.994-2.091 0.054 1.495 0.932-2.398 0.095
Duration of feeding (month)
Breast-feeding 1.010 0.982-1.039 0.494 1.013 0.981-1.047 0.430

AD, atopic dermatitis; OR, odds ratio; Cl, confidence interval; KNHANES-VI and V, The fourth and fifth Korea National Health and Nutrition Examination Survey.
*Adjusted by age, sex, residence, family size, familial income quartile, birth weight, current wheezing, start time of weaning, and history of parental allergic diseas-

es: 'P<0.050.
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was not associated with the development of AD in early child-
hood, and multiple regression analysis showed the definite dis-
connection between breast-feeding and the prevalence of AD.
Furthermore, parents with histories of allergic diseases were
significantly more likely to exclusively breast-feed and to pro-
long breast-feeding than parents without allergic diseases. This
shows that breast-feeding and prolonged duration of breast-
feeding did not prevent AD in young Korean children from 1 to
3years of age.

Breast-feeding has long been believed to be an effective meth-
od in the prevention of allergic diseases including AD.>** The
European Academy of Allergy and Clinical Immunology rec-
ommended exclusive breast-feeding during 4-6 months and
the American Academy of Pediatrics also announced that ex-
clusive breast-feeding for 3 to 4 months had a protective effect
against allergic disease.*" For example, the incidence of clini-
cal asthma was reduced by 27% in a low-risk population, and
the risk of AD was lowered by as much as 42% in infants with a
positive family history of the conditions in their policy state-
ment.*" A study of a birth cohort with 4,089 children concluded
that breast-feeding longer than 4 months reduces the develop-
ment of eczema and allergy march for children up to 4 years-of-
age."” A meta-analysis reported that exclusive breast-feeding
during the first 3 months of life could significantly reduce inci-
dence rates of AD in children with a family history of atopy
(OR=0.58; 95% CI, 0.41-0.92)." These findings can explain why
parents with allergic diseases prefer breast milk to formula as
indicated in our research.

Breast milk has an immunomodulatory effect that enhances
the immune system and defends infants from infection and the
development of atopy." Glycans (complex carbohydrates)
modulate mucosal immunity, and transforming growth factor
(TGF)-B and interleukin (IL)-6 in human milk are considered to
be more involved in immunoglobulin A (IgA) synthesis than
those in formula milk."*"” Infants with breast-feeding exclusive-
ly for 4 months and partially after that time were reduced risks
of infections in gastrointestinal tract infection, and the upper
and lower respiratory tract infections.>'® Breast-feeding could
protect the development of AD from possible factors such as in-
fection.”'** Consequently, the World Health Organization en-
courages mothers to breast-feed exclusively for 6 months.”

Recently, many researchers expressed doubts about protec-
tive effects of breast-feeding against AD.****** Cochrane review
concluded that exclusive breast-feeding beyond 3 to 4 months
does not reduce the risk of atopic eczema, asthma, or other
atopic outcomes in studies from Finland, Australia, and Belar-
us, nor does it seem to lead to any additional reductions in the
incidence of atopic eczema.” As a result, the policy statement
by the American Academy of Pediatrics on the protective effect
of exclusive breast-feeding against AD was viewed as being
based on poor evidence.*® According to a cohort study from
Sweden in 2005, exclusive breast-feeding did not relate to the
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risk of AD within 1 year of life regardless of familial history of
atopic diseases.”” Jelding-Dannemand et al.*” reported that ex-
clusive breast-feeding had no protective effect against the de-
velopment of AD at 7 years of age in a cohort study, even if ad-
justing for reverse causation.

Furthermore, there are several reports claiming that breast-
feeding is a risk factor of AD.****' A birth cohort study of high-
risk infants concluded that the risk of eczema increased in in-
fants with long breast-feeding duration (relative risk, 2.09; 95%
CI, 1.15-3.80).* A nationwide Japanese birth cohort study re-
ported that exclusively breast-fed children had a higher inci-
dence of AD up to the age of 42 months compared to those who
were formula-fed (OR, 1.26; 95% CI, 1.12-1.41), and breast-
feeding duration was strongly associated with the incidence of
AD (P for trend <0.001).° Prolonged breast-feeding longer than
9 months was associated with AD in a 20-year follow-up co-
hort.** The case control study showed that after adjustment for
parental atopy, breast-feeding increased the risk of AD.” From
an immunologic perspective, there were differences in cyto-
kines in breast milk between allergic mothers and mothers
without allergies. The TGF-p levels were lower in allergic moth-
ers than in non-allergic mothers with mature breast milk.2**
TGE-B is one of the immune-modulating cytokines, play an im-
portant role in the immune response in growing infants.*® Addi-
tionally, environmental pollution chemicals in breast milk may
influence development of allergic disease.*"* Persistent organ-
ic pollutants (POPs), such as dioxins and polychlorinated bi-
phenyls (PCBs), can influence infants’ health such as growth as
well as endocrine, neurodevelopmental, and immunologic
outcomes.* A cohort study in the Faroe Islands from 1999-2001
found that serum total immunoglobulin E (IgE) in children 7
years old was correlated with the PCB concentration in serum
and the breast-feeding duration.” Another Japanese study
found maternal fish intake to be associated with AD.’ Because
fish contains PCBs that can be transferred to breast milk and
disturb normal immune functioning, breast-feeding may trans-
mit PCB to the infant.” Those recent studies are in agreement
with the authors’ results that exclusive breast-feeding is con-
nected to the development of AD in young children.

This study is a cross-sectional study and has some limitations.
First, it may be inappropriate to establish a casual relationship
between breast-feeding and the prevention of AD in spite of the
fact that the KNHANES collected data year-round to overcome
the limitations of a cross-sectional study. Secondly, reverse cau-
sation also affected our result because we could not exclude
children who developed AD during exclusive breast-feeding
from the KNHANES data. However, since our results on preva-
lence is similar to those of another study conducted to deter-
mine the prevalence of AD in 2 years olds,* the KNHANES
seems to be a valid survey. In our results, the information was
based on the interview and not-self-reported questionnaire ad-
ministered by personnel trained for the KNHANES. Taking
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these factors into consideration, it is an appropriate study to an-
alyze the association between breast-feeding and the preva-
lence of AD in young children from the Korean national repre-
sentative data.

In conclusion, breast-feeding is not associated with the occur-
rence of AD in children up to 3 years old in Korea regardless of
familial allergy history as found using the KNHANES IV, V
(2007-2012). National prospective studies are needed to clarify
the role of breast-feeding and the mechanism behind breast
milk’s effects in the development of AD.
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