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Background Although there have been several reports on the prevalence of atopic
dermatitis (AD) in Japanese schoolchildren based on questionnaires, there has
been no nation-wide study of the frequency of this condition diagnosed by der-
matologists in regular health check-ups of schoolchildren.

Objectives The objective of this work was to evaluate precisely the prevalence of
AD in elementary schoolchildren in Japan based on regular health check-ups by
dermatologists.

Methods In 2001/2, elementary schoolchildren: first graders (age 6-7 years) and
sixth graders (age 11-12 years) were examined by dermatologists in eight pre-
fectures of Japan (Hokkaido, Iwate, Tokyo, Gifu, Osaka, Hiroshima, Kochi and
Fukuoka). In each prefecture, public elementary schools were randomly selected
from urban and rural districts. We planned to examine about 700 schoolchildren
in each of urban first, urban sixth, rural first and rural sixth grades from the
eight areas, a total of 22 400 children (700 X 4 x 8). AD was diagnosed by
the dermatologists based on the Japanese Dermatological Association criteria for
the disease.

Results The point prevalence of AD was 11-2% overall (2664 of 23 719) ranging
from 7-4% (Iwate) to 15-0% (Fukuoka) in the eight areas. Seventy-four per cent,
24%, 1'6% and 0-3% of those afflicted were in the mild, moderate, severe and
very severe groups, respectively. Overall, the prevalence of first graders was
slightly higher than that of sixth graders (11-8% vs. 10:5%, P < 0-01). There was
no apparent difference in prevalence between urban and rural districts, or
between boys and girls.

Conclusions The prevalence of AD in Japanese elementary schoolchildren was about
10%, three-quarters of those being mildly affected. This is the first nation-wide
study made of Japanese elementary schoolchildren examined by dermatologists to
evaluate the frequency of AD.
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Atopic dermatitis {AD) is an inflammatory skin disease that is
characterized by pruritic and eczematous lesions persisting
chronically. Studies on the prevalence of AD have produced
widely varying figures which may be due to several factors
such as the age and community of the subjects and the inves-
tigative methodology. There have been numerous studies on
the frequency of AD using questionnaires, but few studies
have been performed using dermatologists’ physical examina-
tions owing to the time and cost involved. Marks et al. report-
ed that the overall prevalence, based on clinical examination
by dermatologists of a random sample of 2491 school
students (4—18 years of age) throughout the state of Victoria,
Australia, was 16:3%." Kim et al. estimated the prevalence of
AD in schoolchildren (6-8, 10~12 and 16-18 years) in three
areas of Korea: urban (Seoul), industrial (Ulsan) and rural
(Chunchon). On the basis of dermatologists’ physical examin-
ations of a total of 6070 students, the prevalence was estima-
ted to be 3-3%, 66% and 7-8% in the industrial, rural and
urban areas, respectively.”

In Japan, a statistical study on AD was carried out during a
periodic health examination for 3—15-year-old school students
in Hirosaki, a middle-class city located in northern Japan. A
total of 1470 children were examined by dermatologists and
their average prevalence rate of AD was 10°5% (9:0%, 15:1%
and 9-2% for 6-7, 10-11 and 12-13 years, respectively).*
Anan and Yamamoto undertook dermatological examinations
and a questionnaire survey of a total of 7707 children
between 0 and 11 years of age in the suburbs of Nagasaki
City, Japan. The prevalence of AD was 18'1%, 11-3% and
6:0% at the age of 2, 6 and 11 years, respectively.4 Sugiura
et al. performed dermatological examinations in a total of
7215 children during the regular school health check-ups in
Shiga, Japan. AD was observed in 24%, 19%, 15%, 14% and
11% of the 5-6-, 7—9-, 10-12-, 13—15- and 16-18-year-old
groups, respectively.5 However, to the best of our knowledge,
there has been no nation-wide study of the prevalence of AD
diagnosed by dermatologists in regular health check-ups of
Japanese schoolchildren. The objective of this work was to
evaluate as precisely as possible the prevalence of AD in ele-
mentary schoolchildren based on regular health check-ups by
dermatologists in eight areas of Japan.

Materials and methods

Study population

The target population was first graders (age 6-7 years) and
sixth graders (age 11-12 years) of public elementary schools
in Japan in 2001/02. For nation-wide study, eight prefectures:
Hokkaido, Iwate, Tokyo, Gifu, Osaka, Hiroshima, Kochi and
Fukuoka were chosen from eight areas: Hokkaido, Tohoku,
Kanto, Chubu, Kinki, Chugoku, Shikoku and Kyushu, respect-
ively, throughout Japan (Fig. 1). In each prefecture, public
elementary schools were randomly selected from urban and
rural districts. We planned to examine about 700 schoolchil-
dren in each of urban first, urban sixth, rural first and rural
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Fig 1. For the nation-wide study, eight prefectures: Hokkaido, Iwate,
Tokyo, Gifu, Osaka, Hiroshima, Kochi and Fukuoka were chosen from
eight areas: Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku,
Shikoku and Kyushu, respectively, across Japan.

sixth grades from the eight areas, a total of 22 400 children
(700 x 4 X 8).

Data collection

Permission was obtained from the Boards of Education and
school principals. Parents were told that the purpose of the
study was to estimate the prevalence of AD in schoolchildren,
and those children whose parents granted consent participated
in the study. The questionnaire was distributed to the parents
2 weeks before the skin examination, completed by the par-
ents and collected after the survey. We included a question as
to whether the child had been diagnosed with AD in a hospi-
tal or clinic and whether the symptoms for which the child
had been diagnosed with the disease were still present (diag-
nosis by medical institution). On the examination day,
schools were visited by dermatologists who independently
diagnosed whether or not the student had AD, and the sever-
ity (see criteria below) without reference to the question-

naires.

Diagnostic definitions

AD was diagnosed by experienced dermatologists based on the
Japanese Dermatological Association criteria for the disease
shown in Table 1. These criteria are very similar to those of
Hanifin and Rajka.” The difference is that most of the minor
features in the Hanifin and Rajka criteria are referred to as
diagnostic aids, clinical types or significant complications in
Japanese criteria. Prevalence based on clinical diagnosis by der-
matologists and the diagnosis by medical institution was com-
pared.

The severity of AD was graded as mild, moderate, severe or
very severe according to the following criteria:® (i) mild, skin
involvement of mild eruption only; (ii) moderate, <10% sur-
face area involvement of eruption with severe inflammation
(severe eruption); (iif) severe, > 10% but <30% skin involve-
ment of severe eruption; and (iv) very severe, >30% of body
involvement of severe eruption.
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Table 1 Definition and diagnostic criteria for atopic dermatitis (AD) by the Japanese Dermatological Association

Definition
AD is a pruritic, eczematous dermatosis, the symptoms of which fluctuate chronically with remissions and relapses. Most individuals
with AD have atopic diathesis.
Atopic diathesis: (1) personal or family history (asthma, allergic rhinitis and/or conjunctivitis and AD), and/or (2) predisposition to
overproduction of immunoglobulin E (IgE) antibodies.
Diagnostic criteria for atopic dermatitis
1 Pruritus
2 Typical morphology and distribution:
(1) Eczematous dermatitis

(a) acute lesions: erythema, exudation, papules, vesiculopapules, scales, crusts
(b) chronic lesions: infiltrated erythema, lichenification, prurigo, scales, crusts
(2) Distribution
(a) symmetrical: predilection sites: forehead, periorbital area, perioral area, lips, periauricular area, neck, joint areas of limbs, trunk
(b) age-related characteristics
e infantile phase: starts on the scalp and face, often spreads to the trunk and extremities
o childhood phase: neck, the flexural surfaces of the arms and legs
¢ adolescent and adult phase: tendency to be severe on the upper half of body (face, neck, anterior chest and back)
3 Chronic or chronically relapsing course (usually coexistence of old and new lesions):
(1) More than 2 months in infancy
(2) More than 6 months in childhood, adolescence and adulthood
Definite diagnosis of AD requires the presence of all three features.

12 207) and rural districts (11:5%, 1331 of 11 512), or
between boys (114%, 1387 of 12 158) and girls (11-0%,
The x” test was used to analyse the results, and P < 0-05 was 1277 of 11 561).

considered statistically significant.

Data analysis

Severity of atopic dermatitis

Results
Table 3 depicts the severity of AD in the eight prefectures

determined by clinical examination. Overall, 73:9% (from
49:3% in Osaka to 84'3% in Fukuoka, P < 0-0001), 24'1%
A total of 23 719 schoolchildren were examined from the ori- (from 14°1% in Fukuoka to 48-9% in Osaka, P < 0-0001),

Prevalence of atopic dermatitis

ginal sample of 29 482 children selected for examination 1-6% and 0-3% of those afflicted were in the mild, moderate,
(participation rate was 80:4%) (Table 2). The point prevalence severe and very severe groups, respectively. There was no
of AD based on clinical examination was 11:2% overall (2664 apparent difference in severity between urban and rural dis-

of 23 719) ranging from 7-4% (204 of 2732, Iwate) to tricts, between first and sixth graders, or between boys and
150% (523 of 3480, Fukuoka) in the eight prefectures girls (data not shown).

(P < 0:0001 when compared between Iwate and Fukuoka).
Overall, the prevalence of first graders (11-8%, 1479 of
12 489) was slightly higher than that of sixth graders (10-5%,
1185/11 230) (P < 0:01). There was no apparent difference Using the diagnosis by medical institution (see Materials and

Analysis of questionnaires

in prevalence between urban districts (10-9%, 1333 of methods, Data collection), the overall prevalence rose to

Table 2 Prevalence of atopic dermatitis (AD)

Population AD No. of Prevalence Original Participation in eight prefectures determined by clinical
Prefectures  density (km™) patients participants (%) sample  rate (%) examination
Hokkaido 72 275 2491 110 3596 692
Iwate 92 204 2732 74 2766 987
Tokyo 5550 287 2790 10-2 2953 944
Gifu 199 337 2687 12:5 3751 716
Osaka 4657 482 3531 136 3908 903
Hiroshima 339 283 2511 11-2 2818 891
Kochi 114 273 3497 7-8 3876 902
Fukuoka 1012 523 3480 15-0 5814 598
Total 2664 23719 112 29 482 804
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Table 3 Severity of atopic dermatitis in eight areas determined by
clinical examination

Mild Moderate Severe Very severe
Prefecture  No. %) (%) (%) (%)
| Hokkaido 275 829 152 111 07
! Iwate . 204 828 161 10 0-0
Tokyo 287 783 . 195 21 0-0
. Gifu 337 777 213 09 00
! Osaka 482 493 489 17 00
{ Hiroshima 283 689 275 2-1 14
Kochi 273 776 194 2:9 0-0
Fukuoka 523 843 141 03 0-2

Total 2664 739 241 16 03

13-1% (2122 of 16 152) compared with the clinical diagnosis
(Table 4). Comparing the diagnosis by medical institution
with the findings on clinical examination used as the reference
standard, the diagnosis by medical institution showed a sensi-
tivity of 63-5% (1106 of 1742; 95% CI 62:4—64-6%), specific-
ity of 929% (13 394/14 410; 95% CI 92:7-93-1%) and
positive predictive value of 52:1% (1106 of 2122) (Table 4).

Discussion

Few studies on the prevalence of AD have been performed
using dermatologists’ physical examinations in Japanese ele-
mentary schoolchildren. AD frequency has produced varying
figures ranging from 6% to 19% which may be due to factors
such as age and community of the subjects.*™ This study
showed that the prevalence of AD was 11-2% overall ranging
from 7-4% (Iwate) to 15-0% (Fukuoka) in the eight prefec-
tures in Japan, suggesting almost the same tendency as the
previous data. Some possible reasons for the difference in pre-
valence in the eight prefectures were proposed. First, the pop-
ulation densities of the low-prevalence prefectures of Iwate
(92 km™?%) and Kochi (114 km™?) were lower than those of
the high-prevalence prefectures of Fukuoka (1012 km™?) and
Osaka (4657 km ™) (Table 2), which was consistent with pre-
vious reports,”'® although we did not recognize any differ-
ence in frequency overall between urban and rural districts.
Kim et al. also reported that the prevalence of AD in urban
areas was slightly higher than that in rural areas (7-8% vs.
6°6%).” Because the eight prefectures chosen are very different
in population density from one another, it seems quite diffi-

Table 4 Relationship between the diagnosis of atopic dermatitis (AD)
by medical institution and the finding of AD by clinical examination

Diagnosis of AD found by clinical examination

AD by medical

e Present Absent Total
institution

Present 1106 1016 2122
Absent 636 13 394 14 030
Total 1742 14 410 16 152
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cult to recognize a further difference in frequency between
urban and rural districts in each area, possibly explaining our
failure to find the difference in frequency overall between the
two areas. Second, participation rates varied in the eight areas:
from 59-8% (Fukuoka) to 98-7% (Iwate) (Table 2). It was
interesting that the prevalence was high in Fukuoka where the
participation rate was low, while it was low in Iwate where
the rate was high. This is one possible reason for the differ-
ence in frequency, i.e. many schoolchildren who were not AD
patients might not have been included in this survey in Fu-
kuoka. It is also possible that other genetic or environmental
factors may have a bearing on the difference in frequencies in
the eight prefectures, and further epidemiological studies are
necessary.

Overall, the prevalence of first graders was slightly higher
than that of sixth graders (11-8% vs. 10:5%, P < 0-01).
Furthermore, as a pilot stady, 8317 university students
(18-22 years old; Tokyo, Osaka and Hiroshima prefectures)
were examined by dermatologists in regular health check-ups,
disclosing that the prevalence of AD was 8:2% (684 of 8317)
and that 72:6%, 21:7%, 4:2% and 1-3% of those afflicted were
in the mild, moderate, severe and very severe groups, respec-
tively. Taking these preliminary data into account, the preva-
lence of AD decreases with age (11-8%, 10-5% and 82% for
first graders, sixth graders and university students, respect-
ively; P < 0-0001 when compared between first graders and
university students), which is consistent with other studies
published.“"S In addition, the ratio of more than severe AD
(severe + very severe) to total AD increased with age (1°7%,
2:2% and 5:5% for first graders, sixth graders and university
students, respectively; P < 0-0001 when compared between
first graders and university students). These data suggest that
some mild AD cleared up as patients aged. In this study we
used the simple criteria for grading of the severity; however,
for future studies it would be very helpful to use validated
severity scoring methods, such as the Severity Scoring of AD
(SCORAD)'! or the Six Area, Six Sign AD (SASSAD)'” scores,
to enhance objectivity and comparability between studies.

There was no apparent difference in prevalence between
boys and girls (11'4% vs. 11-0%). When we estimated the sta-
tistical significance for a larger sample size (power calcula-
tion), the P-value would reach 0-05 if the sample size for
both boys and girls were increased 4-9-fold. Thus the possibil-
ity remains that we could not detect the difference due to the
lower power of this study, and further study with a larger
sample size will be necessary. Likewise, when we performed
the power calculation for the difference in prevalence between
urban and rural districts (10°9% vs. 11:5%), the P-value would
reach 0-05 if the sample size for both populations were
increased 1-6-fold. Therefore, we need a further study with
larger sample size. It will also be necessary to select urban and
rural districts by clear definition such as population densities.
With regard to social class of the participants, unfortunately
data are not available. In the UK. the risk of AD increases
with higher social class.'® Because public schools were select-

ed randomly in this study, most of the participants seemed to
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be in the middle class. This is the first nation-wide study of
the frequency of AD diagnosed by dermatologists in regular
health check-ups of Japanese elementary schoolchildren. Over-
all about 10% of schoolchildren suffer from AD, confirming
that this is one of the most common skin diseases in this pop-
ulation. Because school doctors in Japan are not dermatolo-
‘gists, skin examinations by dermatologists in regular health
check-ups are not mandatory but voluntary. However, as
about 80% of schoolchildren who had been selected for exam-
ination participated in this study, the prevalence data were
deemed reliable.

When we asked the parents in the questionnaires whether
their child had been diagnosed with AD in a hospital or dlinic
and whether the symptoms for which the child had been
diagnosed with the disease were still present, only 64% of the
parents whose child was diagnosed with AD by clinical exam-
ination in this study answered ‘yes’. This indicates that 36%
of schoolchildren with AD had not consulted doctors, prob-
ably because the disease was mild (or moderate). Indeed, 84%
and 16% of AD schoolchildren whose parents answered ‘no’
to the above question were in the mild and moderate stages,
respectively. Regular health check-ups of schoolchildren by
dermatologists seem useful for identifying AD patients in the
mild (or moderate) stage and keeping them under good con-
trol.

In summary, the prevalence of AD in Japanese elementary
schoolchildren was about 10%, three-quarters of those being
mildly affected. This is the first nation-wide study made of Jap-
anese elementary schoolchildren examined by dermatologists in
regular health check-ups to evaluate the frequency of AD.
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7 L b & — D4R (Hygiene Hypothesis) m




