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Introduction

Atopic dermatitis (AD) is a chronic

Abstract

Background: There was limited data of Atopic Dermatitis (AD)
prevalence and its associated factors in Indonesia. Therefore, the aim
of this study was to identify and evaluate the AD prevalence and factors
associated with AD in elementary school children in suburban area in
Banten.

Methods: A cross-sectional study was conducted in 3 elementary
schools children age 6-7 years old who were randomly selected.
Information was obtained through an Indonesian version of the
International Study of Asthma and Allergies in Childhood questionnaire
(ISAAC).

Results: From 304 school children in semi-urban area, AD was
reported as ever had an itchy rash which was reccurent for at least 6
months in 17.4% of the children, 19.5% of the children had this itchy
rash at any time in the past 12 months, and 11.4 % reported doctor-
diagnosed AD. The factors found to be associated with an increased
risk of AD were allergic rhinitis (OR 2.151 CI: 1.086-4.261), history of
premature birth (<37 weeks) (OR 5.306, Cl:1.577-17.858), exclusive
breastfeeding (OR 3.126 Cl:1.314-7.439), and food allergy (OR 2.912
Cl:1.386-6.119).

Conclusion: The results of this study showed that allergic rhinitis,
history of premature birth (<37 weeks), exclusive breastfeeding, and
food allergy were factors associated with AD in Indonesian
schoolchildren.

with asthma and allergic rhinitis. Although
this disorder is not fatal, it can lead to skin
damages, secondary infections, sleep

inflammatory skin disorder, characterized
by cutaneous dryness, intense itching,
scratching, skin damage, and secondary
infections. Atopic dermatitis (AD) is one of
the most common skin diseases in the
world, particularly in neonates, children,
and adolescents.! AD is caused by a
combination of genetic and environmental
factors. The disease is closely associated
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disorders in children and parents, reduced

quality of life, high costs, loss of
confidence, and reduced functional
capacity that can interfere athletic

activities and social relationships.?3

As a result of previous studies based
on ISAAC, the incidence of AD in the
infant population was estimated to be 15—
20%, showing an increase in prevalence.
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It has also compared the prevalence
among the different countries and showed
differences in each region.* The
prevalence of AD is reported to be 17.2%
in American children, 15.6% in European
Children, 24% in Japanese children aged
5-6 years old, 19.1% in Korea, and 20% in
other countries. The prevalence of allergic
diseases has increased not only in high
income but also in low-to-middle income
countries (LMIC), such as Indonesia.!
There is a wide spectrum of
presentations of atopic eczema, from
minimal flexural eczema to erythroderma.
The skin of a child with eczema is
generally dry. The eczema can occur
anywhere, but there are particular patterns
that are more common at certain ages.
The face is usually the first to be affected.
In crawling infants the forearms, extensor
aspects of the knees, and the ankle
flexures are often the most affected. In
older children the flexor aspects of the
elbows and the knees are mostly affected.
The eczema may be moist and weeping or
may be thickened (lichenified) and dry. In
children with darker skin the rash may
have a papular nature. Scratch marks are
always seen.?
For primary, secondary and tertiary
prevention of childhood AD, it is crucial to
determine the factors which are
associated with the development or
exacerbation of AD. Known associated
factors linked to the incidence of AD from
previous studies were the presence of
asthma or rhinitis symptoms,positive
family history for allergic diseases®, indoor
allergens such as dust mite, animal
dander and fur®, environmental tobacco
smoke (ETS)’, exclusive breastfeeding
history®, low birth weight, prematurity,
house mould, higher exposure to air
pollution, smaller families with less
exposure to infections, animal contact in
first year of life and within the last year,
higher maternal age, consumption of
paracetamol in first year of life and within
the last year®, and a wider range of
foods.231 The association between atopic
eczema and food allergy is complex,
though it is usually children with severe
atopic eczema have food allergy.?
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There was limited data of AD prevalence
and its associated factors in Indonesia.
Therefore, the aim of this study was to
identify and evaluate the AD prevalence
and factors associated with AD in
elementary school children in suburban
area in Indonesia.

Material And Methods

Study design and subjects

This cross-sectional study was
performed in January 2018. A total of 304
children, chosen from a random sample of
3 elementary schools in Tangerang,
Indonesia, were included in this study.
After coordination with the schools under
study, researchers presented letters
referred to schools according to ISAAC
protocol, and obtain informed consent.
Based on ISSAC protocol, after
distributing the questionnaires, each
guestion was explained by a trained
interviewer. The questionnaires were
completed preferably by the parents and
by the students themselves if the parents
were absent. The data collected were
entered into Microsoft Excel.

Questionnaires

Allergic disorders were assessed
with a validated questionnaire for age 6-7
years old developed by International Study
of Asthma and Allergy in Childhood
(ISAAC) which had been translated into
Bahasa Indonesia to accommodate local
study requirements. AD ever was defined
as a positive response to the question
‘Have you ever had an itchy rash which
was coming and going for at least 6
months?” The prevalence of asthma
symptoms were obtained from the
questions: “Has your child and family
member ever had wheeze?” The
prevalence of rhinitis symptoms were
obtained from the following questions:
“Has your child and family member ever
had a problem with sneezing or a runny or
blocked nose when you (he/she) did not
have a cold or the flu?”



An additional questionnaire was
administered to obtain demographic data,
socioeconomic status, parental education,
parental occupation, and other potential
associated factors for the development of
allergies. The potential associated factors
that were investigated included the
following: gender, birth weight, delivery
time, number of siblings, exclusive
breastfeeding history, parental asthma or
allergic rhinitis or atopic dermatitis,
exposure to animals in the first year of life
and within the last year, exposure to
tobacco smoke in at home, dampness and
mold in the house, food allergy, cooking
method in the house, and paracetamol
consumption in the first year of life and
within the last year.

Written  informed consent was
obtained from parent or guardian of each
child. The study was approved by the
Ethical Committee of the Medical Faculty,
University of Pelita Harapan (ethical
clearance ref: 006/K-LKJ/ETIK/VIII/2017)

Statistical analysis

The collected data were analyzed
using SPSS ver.22 (IBM, 2018). To
investigate the relationship  between
associated factors and AD, the analysis
was carried out using the Chi- square test,
and its odds ratio (OR) and confidence
interval of 95% were calculated. Statistical
significance was set at P<0.05.

Result

Data were collected from 304 school
children in semi-urban area. AD was
reported as ever had recurrent itchy rash
for at least 6 months in 17.4% of the
children, 19.5% of the children had this
itchy rash at any time in the past 12
months, and 11.4 % reported doctor-
diagnosed AD. The associated factors for
AD were described in table 1. In this study,
the Odd ratio of asthma in patients with
AD was 1.08, CI: 0.388-3.006, p value
0.884 and Odd ratio of allergic rhinitis
patients with AD was 2.151 CI: 1.086-
4.261, p value 0.026. Of the children with
AD, 4.8% were born prematurely (<37
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weeks), OR 5.306, Cl:1.577-17.858, p
value 0.003, 61.3% had exclusive
breastfeeding (breastfed for 6 months or
more), OR 3.126 CI:1.314-7.439, p value
0.007, and 17.2% had food allergy, OR
2.912, CI:1.386-6.119, p value 0.004.
Household pets during infancy (in the first
year of child’s life) was present in 79.9% of
the children, OR 0.639, CI: 0.305-1.339, p
value 0.233, household pets at present (in
the last 1 year) was present in 94.2% of
the children, OR 0.432, CI: 0.143-1.306, p
value 0.127. The Odd ratio of exposure to
cigarette smoke (at present) in children
with AD was 1.679, CI.0.894-3.153, p
value 0.105. The family income were
described in table 2.

The factors found to be associated
with an increased risk of AD were allergic
rhinitis, history of premature birth (<37
weeks), exclusive breastfeeding, and food
allergy. However, gender, asthma,
household pets (during infancy),
household pets (at present), exposure to
cigarette smoke (at present), and family
income showed no statistical significance
as a associated factor for AD.

Table 1. Factors associated with atopic
dermatitis in children

Risk factors % OR (95% Cl) vaFI)ue
gender 0 1.36
(female) 4r6% 074252 0315
1.08
0,
asthma 9.6 % (0.388-3.006) 0.884
. - 2.151
0,
allergic rhinitis 60 % (1.086-4.261) 0.026
. 5.306
0,
prematurity 4.8 % (1.577-17.858) 0.003
exclusive o 3.126
breastfeeding 61.3% (1.314-7.439) 0.007
2912
0,
food allergy 17.2% (1.386-6.119) 0.004
household pets
; 0.639
durin 79.9 % 0.233
i(n fancgl) ®  (0.305-1.339)
household pets 94.2 % 0.432 0.127

(at present) (0.143-1.306)

exposure to

cigarette o 1.679

smoke (at 50.7% (0.894-3.153) 0.105
present)

family income 0.374




Table 2. Family income

Family income %
< Rp 1,000,000 19.1%
Rp 1,000,000 - 3,000,000 38.1%
Rp 3,000,000 - 5,000,000 28.9%
>Rp 5,000,000 13.9%

Discussion

In our study, factors found to be
associated with an increased risk of AD
were allergic rhinitis, history of premature
birth (<37 weeks), exclusive breastfeeding,
and food allergy. However, we did not find
any relation between AD and other risk
factors  including  gender, asthma,
household pets (during infancy),
household pets (at present), exposure to
cigarette smoke (at present), and family
income. Our finding were consistent with
the previous studies which showed that
presence of allergic rhinitis, history of
premature birth (<37 weeks), and food
allergy were associated with increase risk
of AD.%®

Patients with AD have higher rates
of allergic diseases than the general
population. 80% of children with AD
develop asthma and/or allergic rhinitis
later in life and referred to as the "allergic
march" or "atopic march". The cutaneous
manifestations of atopy often represent the
beginning of the atopic march.
Approximately half of AD patients will
develop asthma, particularly with severe
AD, and two thirds will develop allergic
rhinitis. Epicutaneous sensitization with
subsequent migration of sensitized T cells
into the nose and airways, causing upper
and lower airway disease.!!

Ten to twenty percent of patients with AD
have food-induced urticaria/anaphylaxis
compared with 1-3% of the general
population.'? The current hypothesis is that
cutaneous sensitization through disrupted
skin barrier leads to food sensitization and
food allergies. Defects in serine peptidase
inhibitor, Kazal type 5 (SPINK5) are
associated with food challenge-proven
food allergy.*!* In addition, skin barrier
impairment at birth which is measured by
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higher transepidermal water loss (TEWL)
predicts food allergy at two years of age.*®
Earlier onset (<3 months of age) and more
severe AD is associated with high egg,
milk, and/or peanut-specific IgE.*® Patients
with AD and concomitant egg, peanut, or
dust mite allergy are more likely to have
AD that persists beyond five years of
age.'” Infants and young children with AD
are more commonly sensitized to foods?8,
whereas children over five years and
adults are more commonly sensitized to
aeroallergens (dust mite sensitization is
most prevalent in both children and
adults).’® And vice versa, food allergies
play a role in exacerbating AD in up to
33% of patients with severe AD, 10 — 20%
with moderate AD, and 6% with mild AD.
Elimination of food allergens in patients
with AD and confirmed food allergy can
lead to significant AD improvement.

Relation of breast-feeding with IgE
as allergic marker in childhood is complex
and early production of food-specific IgE is
associated with an elevated risk for
allergic outcomes. Among children of
mothers with high IgE levels, breast-
feeding was associated with elevated IgE
levels relative to never breast-fed children
in that maternal IgE strata. Thus exclusive
breastfeeding cause immediate,
continuing, and high-volume exposure to
antigens, including bacteria and allergens,
which might alter inherited predisposition
toward IgE production. Other explanation
is that breast-feeding associated with
lower infections in early life which might
stimulate the infant immune system toward
an allergic (TH2) rather than an
antimicrobial  (TH1) response and
encourage persistence of the TH2
immunity, particularly in the context of a
genetic  predisposition  toward IgE
production.?° Premature birth (<37 weeks)
infants might have higher risk of AD
because they have immature skin barrier
that cause increased permeability and
transepidermal water loss.?!

Exclusive breastfeeding, household
pets during infancy and at present effects
on AD is still controversial, where
exclusive breastfeeding, household pets
(during infancy), and household pets (at
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present) were found as both risk and
protective factors of AD. Previous studies
showed that female gender, asthma,
exposure to cigarette smoke (at present),
and high family income were significant
risk factor for AD, which were not in
agreement with our result.

The limitation of this study was our
study design was a cross-sectional survey
which  cannot identify the causal
relationship. In addition, the diagnosis of
AD was based on a questionnaire, not by
detailed history and physical examination.
Further investigation by prospective cohort
study is required to prove the causal
relationship between the development of
AD and risk factors in Indonesian children.
Because AD might be an ‘entry point’ for
the subsequent development of asthma or
allergic rhinitis, children with AD need
proper management to prevent

References

epicutaneous sensitisation leading to
systemic immune response. There was no
conflict of interest in this study.

Conclusion

The results of this study showed that
allergic rhinitis, history of premature birth
(<37 weeks), exclusive breastfeeding, and
food allergy were factors associated with
AD in Indonesian schoolchildren.

Acknowledgment

The authors thank the team from
Faculty of Medicine, University of Pelita
Harapan, preceptors, and most of all the
study patrticipants from these elementary
schools, Tangerang, Indonesia.

1. Kiken DA, Silverberg NB. Atopic dermatitis in children, part I. epidemiology, clinical

features, and complications. Cutis. 2006;78:241-7.
2002;324(7350):1376-1379.

Dermatol.  2007;156(4):698-704.

Immunol. 2005;5(2):153-9.

2. Barnetson R. Childhood atopic eczema. BMJ.
https://doi.org/10.1136/bmj.324.7350.1376

3. Kalmarzi RN, Ataee P, Homagostar G, Tajik M, Ali Shekari, Daem Roshani, Vahid
Ghobadi Dana, Sairan Nili. Prevalence of Atopic Dermatitis Symptoms among Students
in Kurdistan: a North-west Province of Iran. Int J Pediatr. 2016;4(1): 1205-1214.
http://dx.doi.org/10.22038/ijp.2016.6169

4. The International Study of Asthma and Allergies in Childhood (ISAAC) Steering
Committee. Worldwide variation in prevalence of symptoms of asthma, allergic
rhinoconjunctivitis, and atopic eczema: ISAAC. Lancet. 1998;351:1225-32.

5. Girolomoni G, Abeni D, Masini C, Sera F, Ayala F, Belloni-Fortina A, et al. The
epidemiology of atopic dermatitis in Italian schoolchildren. Allergy. 2003;58(5):420-5.
https://doi.org/10.1034/j.1398-9995.2003.00112.x

6. Harris JM, Williams HC, White C, Moffat S, Mills P, Newman AJ, et al. Early allergen
exposure and atopic eczema. Br J
https://doi.org/10.1111/j.1365-2133.2006.07710.x

7. Arruda LK, Sole D, Baena-Cagnani CE, Naspitz CK. Risk factors for asthma and atopy.
Curr Opin Allergy Clin
https://doi.org/10.1097/01.all.0000162308.89857.6¢

8. Peat JK, Allen J, Oddy W, Webb K. Breastfeeding and asthma: appraising the
controversy. Pediatr Pulmonol. 2003;35(5):331-4. https://doi.org/10.1002/ppul.10276

9.

Beasley R, Clayton T, Crane J, von Mutius E, Lai C, Montefort S et al. Association
between paracetamol use in infancy and childhood, and risk of asthma,
rhinoconjunctivitis, and eczema in children aged 6-7 years: analysis from Phase Three
of the ISAAC programme. The Lancet. 2008;372(9643):1039-1048.
https://doi.org/10.1016/s0140-6736(08)61445-2

16 |University of Pelita Harapan


https://doi.org/10.1136/bmj.324.7350.1376
http://dx.doi.org/10.22038/ijp.2016.6169
https://doi.org/10.1034/j.1398-9995.2003.00112.x
https://doi.org/10.1111/j.1365-2133.2006.07710.x
https://doi.org/10.1097/01.all.0000162308.89857.6c
https://doi.org/10.1002/ppul.10276
https://doi.org/10.1016/s0140-6736(08)61445-2

Gunawan, et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Park YM, Lee SY, Kim WK, Han MY, Kim J, Chae Y, et al. Risk factors of atopic
dermatitis in Korean schoolchildren: 2010 international study of asthma and allergies in
childhood. Asian Pac J Allergy Immunol. 2016; 34(1):65-72.
https://doi.org/10.12932/ap0621.34.1.2016

Spergel JM, Paller AS. Atopic dermatitis and the atopic march. J Allergy Clin Immunol.
2003;112(6):S118-S27. hitps://doi.org/10.1016/}.jaci.2003.09.033

Eigenmann PA, Calza AM. Diagnosis of IgE-mediated food allergy among Swiss
children with atopic dermatitis. Pediatr Allergy Immunol. 2000; 11(2):95-100.
https://doi.org/10.1034/.1399-3038.2000.00071.x

Johansson EK, Bergstrom A, Kull I, Lind T, Soderhall C, van Hage M, et al. IgE
sensitization in relation to preschool eczema and filaggrin mutation. J Allergy Clin
Immunol. 2017; 140(6):1572-1579. https://doi.org/10.1016/].jaci.2017.04.008

Ashley SE, Tan HT, Vuillermin P, Dharmage SC, Tang MLK, Koplin, et al. The skin
barrier function gene SPINKS5 is associated with challenge-proven IgE-mediated food
allergy in infants. Allergy. 2017; 72(9):1356-1364. https://doi.org/10.1111/all.13143
Kelleher MM, Dunn-Galvin A, Gray C, Murray DM, Kiely M, Kenny L, et al. Skin barrier
impairment at birth predicts food allergy at 2 years of age. J Allergy Clin Immunol. 2016;
137(4):1111-1116. https://doi.org/10.1016/j.jaci.2015.12.1312

Hill DJ, Hosking CS, de Benedictis FM, Oranje AP, Diepgen TL, Bauchau V, et al.
Confirmation of the association between high levels of immunoglobulin E food
sensitization and eczema in infancy: an international study. Clin Exp Allergy. 2008;
38(1):161-168. https://doi.org/10.1111/1.1365-2222.2007.02861.x

Horwitz AA, Hossain J, Yousef E. Correlates of outcome for atopic dermatitis. Ann
Allergy Asthma Immunol. 2009; 103(2):146-151. https://doi.org/10.1016/s1081-
1206(10)60168-8

Eller E, Kjaer HF, Hgst A, Andersen KE, Bindslev-Jensen C. Food allergy and food
sensitization in early childhood: results from the DARC cohort. Allergy. 2009;
64(7):1023-1029. https://doi.org/10.1111/].1398-9995.2009.01952.x

Pényai G, Hidvégi B, Németh |, Sas A, Temesvari E, Karpati S. Contact and
aeroallergens in adulthood atopic dermatitis. J Eur Acad Dermatol Venereol. 2008;
22(11):1346-1355. https://doi.org/10.1111/].1468-3083.2008.02886.x

Wright AL, Sherrill D, Holberg CJ, Halonen M, Martinez FD. Breastfeeding, maternal IgE,
and total serum IgE in childhood. J Allergy Clin Immunol. 1999;104(3Pt1):589-594.
https://doi.org/10.1016/s0091-6749(99)70328-3

Rudikoff D, Cohen S, Scheinfeld N. Atopic Dermatitis and Eczematous Disorders.
Florida: Taylor & Francis Group; 2014. p. 87.

17 |University of Pelita Harapan


https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=26994628
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20WK%5BAuthor%5D&cauthor=true&cauthor_uid=26994628
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20MY%5BAuthor%5D&cauthor=true&cauthor_uid=26994628
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26994628
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chae%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26994628
https://doi.org/10.12932/ap0621.34.1.2016
https://doi.org/10.1016/j.jaci.2003.09.033
https://doi.org/10.1034/j.1399-3038.2000.00071.x
https://doi.org/10.1016/j.jaci.2017.04.008
https://doi.org/10.1111/all.13143
https://doi.org/10.1016/j.jaci.2015.12.1312
https://doi.org/10.1111/j.1365-2222.2007.02861.x
https://doi.org/10.1016/s1081-1206(10)60168-8
https://doi.org/10.1016/s1081-1206(10)60168-8
https://doi.org/10.1111/j.1398-9995.2009.01952.x
https://doi.org/10.1111/j.1468-3083.2008.02886.x
https://doi.org/10.1016/s0091-6749(99)70328-3

