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Table 9 Long-term asthma management (2—5 years)

Step 1 Step 2 Step 3 Step 4
Basic Symptomatic o LTRAT ICS (FP or BDP 100-150 pg/day , ICS (FP or BDP 150-300 ng/day,
therapy
and/or BIS 0.5 mg/day) BIS 1.0 mg/day)
+ DSCG? plus one or more
or o LTRA'
ICS (FP or BDP « DSCG?
50-100 pg/day,
BIS 0.25 mg/day) * Sustained-release theophylline (p.o.)?
* LABA (tape, p.o. or
LABA inhalation)
Additional * LTRA' « Sustained-release plus one or more
theophylline (p.o.)*
and/or » LTRAT
* DSCG + DSCG?

* Sustained-release theophylline (p.0.)’

* LABA (tape, p.o. or
LABA inhalation)

*There are anti-allergic drugs such as histamine H1 antagonists and Th2 cytokine inhibitors other than LTRA. *If necessary, + B2-agonists
(0.05 mL—0.1 mL). *Be careful of side-effects. BDP, beclomethasone dipropionate; BIS, budesonide inhalation suspension; DSCG, disodium
cromoglycate; FP, fluticasone propionate; ICS, inhaled corticosteroids; LABA, long-acting 32-agonists; LTRA, leukotriene receptor antagonist;

D-0., per os.

or in combination with others, based on symptoms.''® Sustained-
release theophylline (SRT) is recommended as an option.

In younger children (aged 2-5 years), LTRA, 50-100 pg/day
FP or BDP or 0.25 mg/day budesonide inhalation suspension

Table 10 Long-term asthma management (<2 years)

(BIS) should be used. If a poor response to these therapies is
observed, SRT should be considered (Table 9). The treatment for
infants <2 years old is shown in Table 10. LTRA and/or DSCG
are used as first-choice medication. In the JPGL 2008 as well as

Step 1 Step 2 Step 3 Step 4
Basic Not necessary * LTRA « ICS (FP or BDP 100 ug/day, » ICS (FP or BDP 150-200 pg/day,
(symptomatic and/or BIS 0.25-0.5 mg/day) BIS 0.5-1.0 mg/day)
therapy)
+ DSCG (24 times/day)" plus one or more
* LTRA
» DSCG (2—4times/day)!
Additional + LTRA « ICS (FP or BDP 50 pg/day,  plus one or more + P2-agonists (tape or p.o.)
and/or BIS 0.25 mg/day) * LTRA * Sustained-release theophylline*
+« DSCG » DSCG (2—4times/day)’ (consideration) (6 months<)
(24 times/day)

* [B2-agonists (tape or p.o.)

* Sustained-release theophylline?
(consideration) (6 months<)
(serum conc. 5-10 pg/mL)

(serum conc. 5-10 pg/mL)

*If necessary, + B2-agonists (0.05 mL-0.1 mL). *Exercise caution. Steps 3 and 4 should be carried out by the pediatricians specializing in
allergies. BDP, beclomethasone dipropionate; BIS, budesonide inhalation suspension; DSCG, disodium cromoglycate; FP, fluticasone propionate;
ICS, inhaled corticosteroids; LTRA, leukotriene receptor antagonist; p.o., per os.

Table 11 Apparent severity and actual severity of asthma

Apparent severity
determined on the basis of

Actual severity (severity considering current therapies administered)

current symptoms Step 1 Step 2 Step 3 Step 4
Intermittent P Intermittent P Mild P Moderate P Severe P
Mild P Mild P Moderate P Severe P Severe P
Moderate P Moderate P Severe P Severe P Very severe P
Severe P Severe P Severe P Severe P Very severe P

P, persistent.
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JPGL 2005, SRT is omitted owing to the possibility of side-
effects, which occur more frequently in infants. Theophylline
administration is not recommended for children <6 months of age
because there is no clear evidence of its effectiveness and safety,
or for children with fever or convulsive diseases. In addition, the
recommended dosage of ICS is 50ug/day FP or BDP, or
0.25 mg/day BIS. If a poor response to these drugs is observed,
the inhalation of a combination of 2 mL of liquid DSCG and
0.05-0.1 mL 0.5% salbutamol solution using a nebulizer is rec-
ommended in younger children or infants. BIS is now available
for younger children and infants.

Treatment of moderate persistent asthma (step 3)

ICS should be used regularly; 100200 pg/day FP or BDP in
older children, 100-150 pg/day FP or BDP, or 0.5 mg/day BIS in
younger children, and 100 pg/day FP or BDP, or 0.25-0.5 mg/
day BIS in infants. In children who have frequent asthma symp-
toms despite regular treatment with ICS, additional treatment
with LTRA, SRT, or DSCG (+ P2-agonist, if necessary, in
younger children or infants) should be considered, regardless of
age. In older and younger children, if symptoms persist, long-
acting fB2-agonist in the oral or tape forms or long-acting
B2-agonist (LABA) inhalation should be administered at
bedtime."*

In older children, salmeterol fluticasone propionate combina-
tion (SFC) is also available (Table 8). In infants, if symptoms
persist, a tape or oral 32-agonist is recommended.

Treatment of severe persistent asthma (step 4)

The dosage of ICS should be increased in cases of severe asthma.
The inhalation of 200400 ug/day FP or BDP in older children,
150-300 pg/day FP or BDP, or 1.0 mg/day BIS in younger chil-
dren, and 150-200 png/day FP or BDP, or 0.5-1.0 mg/day BIS for
infants is recommended. LTRA, SRT, or DSCG (+ B2-agonist, if
necessary, in younger children or infants) should be added regu-
larly as a concomitant treatment, on the basis of the symptoms. In
younger children and older children, LABA (tape, oral, or inha-
lation) can be administered. In older children, SFC is also avail-
able. If symptoms persist in older children, the use of short-term
oral prednisolone should be considered. If symptoms persist in
infants, an oral or tape (32-agonist can be administered and SRT
could be considered. However, SRT should be used carefully.

Infantile asthma

Infantile asthma, which is defined as asthma in children aged <2
years in JPGL 2008, should be identified because infantile
asthma patients have special characteristics not only in anatomy
but also in pathophysiology. In comparison to older children, the
internal airway is narrower and there is less lung flexibility and
contractility in younger children.?® Moreover, airflow limitation
is more likely in young children than older children owing to
factors such as less smooth muscle in airways, hyperplasia of
mucus secretion, and limited breathing movement owing to a
horizontally oriented diaphragm. Airflow limitation induces rapid
exacerbation of asthma symptoms in younger children. Respira-
tory viral infections in infancy influence both the onset and exac-
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erbation of asthma. Respiratory syncytial virus and parainfluenza
virus are the most common pathogens of bronchiolitis.?

The onset of infantile asthma occurs at <2 years of age, and
the disease may become a chronic condition after its establish-
ment. Moreover, patients with infantile asthma cannot subjec-
tively complain of respiratory failure, and symptoms can be
observed only objectively. Therefore, early diagnosis and inter-
vention are required in infancy. The management in a medical
facility for acute attacks and the medication plan for long-term
management in infants (infantile asthma) are mentioned above.

Exercise-induced asthma

Exercise-induced asthma (EIA) is an important symptom to be
aware of in the management of childhood asthma. EIA often
occurs in patients with severe or uncontrolled asthma, in response
to persistent extreme exercise, and its onset can occur in either
cool or dry air. Children are often very active both at school and
at home, and the occurrence of EIA may damage their quality of
life or may cause them to avoid exercise. It is therefore important
that patients, parents, and teachers have a sufficient understand-
ing of the mechanism and characteristics of EIA. It is also impor-
tant to understand that the proper management and the
continuation of appropriate physical exercise can lead to an
improvement in EIA.?

Asthma during adolescence
The characteristics of asthma in the period from adolescence to

.young adulthood include a decreasing response to medication

therapy; a risk of transitioning to adult asthma; an adverse effect
on menstruation; a disturbed lifestyle due to psychological stress
related to family, friendships, school work, and employment;
lower treatment compliance rates; and an increased mortality rate
of asthma.?

The check points for clinicians treating patients with adoles-
cent asthma are as follows: monitoring the patient to avoid irregu-
lar visits to the clinic, attention to lapses in compliance regarding
medication use, attention to the abuse of B2-agonist metered-
dose inhalers, clarification of the transition period in moving
from pediatrics to internal medicine, re-evaluation regarding
whether or not to use ICS in patients not currently inhaling ICS,
and maintenance of the relationship between physician and
patients by providing sufficient information on available medica-
tion and medication plans.

It is important to improve treatment compliance through
effective patient education with suitable explanations of asthma
and individual treatment plans. Physicians also need to establish
a good partnership with their patients.

Asthma death

The asthma mortality rate in patients aged 5-34 years has risen
dramatically twice in previous years. The asthma mortality rate
significantly increased in patients aged 10-14 years during the
1960s and had a sevenfold increase in male subjects. During the
1980s the rate increased threefold in patients aged 15-29 years,
and this increase continued until 1990 before decreasing abruptly

© 2010 Japan Pediatric Society
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in 1995. The asthma mortality rates per 100 000 individuals were
0.2 (male) and 0.1 (female) in patients aged 5-19 years
. 10
in 2007.

Factors contributing to the increase in asthma mortality rate
include delays in receiving medical care, and sudden and unex-
pected worsening of symptoms. The causes of delays in receiving 11
medical care include a misunderstanding of asthma severity by
patients or families and an excessive dependence on [B2-agonist

12
pressured metered-dose inhalers.*

Conclusion 13

The JPGL 2008 is a guideline that provides recommendations for
standard therapies for childhood asthma under the present con-
ditions in our country, and we emphasize that it is not a textbook 14
aimed at therapeutic standardization. During asthma treatment
the individual background and/or living situation of each patient
should be considered. 15
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Abstract

Background: Asthma is a common respiratory disease
worldwide. However, few reports are available on the preva-
lences of asthma and asthma symptoms among Asian sub-
jects. Methods: To determine the prevalences of asthma and
asthma symptoms among Japanese subjects, we performed
a nationwide cross-sectional, population-based study on
Japanese adults aged 20-79 years. Ten areas spread through-
out the country were randomly selected. Door-to-door or
postal surveys were performed using a translated version of
the European Community Respiratory Health Survey ques-
tionnaire, Results: The survey was completed by 23,483 par-

ticipants. The overall response rate was 70.6%. The preva-
lences of wheeze and current asthma among all participants
aged 20-79 years were 10.1% (95% Cl: 9.7-10.5%) and 4.2%
{95% Cl: 4.0-4.5%), respectively. The prevalences among
young adults aged 20-44 years were 9.3% (95% Cl: 8.7-9.9%)
and 5.3% (95% Cl: 4.8~5.8%), respectively. The prevalence of
current asthma was highest in females aged 30-39 years in
comparison with the other gender and age groups. Conclu-
sions: This nationwide study determined the prevalences of
asthma and asthma symptoms among Japanese adults. The
results provide fundamental information on the respiratory

health of Japanese adults. Copyright © 2010 5. Karger AG, Basel
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Introduction

Asthma is a common chronic respiratory disease
which is internationally recognized as a public health
problem. The burden of this disease on the government,
health care systems, patients and their families is increas-
ing worldwide. It is estimated that there are approximate-
ly 300 million asthma patients worldwide and that 15
million disability-adjusted life years are lost annually be-
cause of asthma [1].

Many studies using standardized methods to measure
the prevalence of asthma have revealed large geographic
variation in the disease prevalence. High prevalence in
English-speaking countries [2] and low prevalence in
Asian countries [3, 4] have been reported. However, there
have been relatively few studies using a standardized
questionnaire to determine the prevalences of asthma
and asthma symptoms among Japanese adults. Deter-
mining the prevalence of the disease is important as this
is a fundamental piece of information about the respira-
tory health of the Japanese adults.

To determine the prevalences of asthma and asthma
symptoms among Japanese adults, we conducted a na-
tionwide cross-sectional study on the prevalences of asth-
ma and asthma symptoms using a standardized ques-
tionnaire.

Materials and Methods

Study Design

A population-based cross-sectional study was conducted on
subjects aged 20-79 years, covering ten different areas in Japan.
Areas spread throughout the country were randomly selected and
included both urban and suburban areas (see fig. 1). The sample
size of the study population was calculated from the estimated
prevalence of 15%, with a confidence interval width of 4% and
significance criterion of 5%. At least 1,224 subjects were needed.
In each area, the subjects were either all of the residents or ran-
domly selected. They were then asked to participate in the study
and complete a self-administered questionnaire. We mainly used
the basic resident registers as the source for the random sampling
of the subjects. However, in Setagaya Ward, Tokyo, and Kurashi-
ki City, Okayama, the local governments did not permit the use
of the basic resident registers. Nominal lists of the residents’ as-
sociations were used as an alternative source for the random sam-
pling in these areas. The survey method was basically a door-to-
door survey, but a postal survey was used for Sagamihara City
{Kanagawa), Fujieda City (Shizuoka) and Nangoku City (Kochi).
In the door-to-door survey, nonresponders in all areas were re-
contacted at least two times. In the postal survey, nonresponders
were recontacted three times. Study methods in each area are
summarized in table 1. These areas were classified as urban and
suburban on the basis of size, function and population density

Prevalence of Asthma among Japanese
Adults
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Fig. 1. Locations of the study areas.

(the cutoff points of population density was 1,000/km?). This
study was conducted from July to October in 2006, except for Mi-
take town (Gifu), which was conducted from January to February
in 2007. The study was approved by the Ethics Committee of Sa-
gamihara National Hospital.

Questionnaire

To evaluate asthma symptoms, the same questions were asked
as in the European Community Respiratory Health Survey
(ECRHS). We prepared the Japanese version of the questionnaire
on the basis of the one-page ECRHS questionnaire, and page one
of the two-page questionnaires prepared for a stage 1 repeat study
[5]. The validity of the questionnaire was guaranteed by first
translating the original ECRHS questionnaire into Japanese and
then translating the Japanese version back into English [6]. The
itemns of the questionnaire are given in the Appendix. The ques-
tionnaire also included additional questions on smoking status,
weight and height, allergic rhinitis, living environment, and pet
ownership.

Ever asthma confirmed by a doctor was defined as an affirma-
tive response to the question ‘Have you ever had asthma?’ (Q5),
followed by ‘Was this confirmed by a doctor?” (Q5.1). Current
asthma was defined as meeting the following two criteria: (1) an
affirmative response to the question ‘Have you ever had asthma?’
(Q5), followed by “Was this confirmed by a doctor?’ (Q5.1), and (2)
‘Having at least one asthma-related symptom in the last 12
months.’ [7]. Therefore, the subjects who are defined as having
current asthma are those who have both been diagnosed with
asthma by a physician and have shown an active symptom in the

Int Arch Allergy Immunol 2010;153:280-287 281



Table 1. Methods and response rate by study area

Ut s 5 e
- SlIburban pula- j-S‘pbject's; };Rg‘spénd-- Response Popula-  Subjects Respond-  Response
AN gl : .‘ 11 ers,n. - rate & tion,n._«_un A’._"’:.:"; egs,n mte
(1) Hokkaido suburban’ BRR/RS . 4,172 3,231 3,065 94.9% 1,432 1,096 1,004 91.6%
Kamishihoro Town door-to-door
(2) Toyama suburban BRR/ER 3,714 3,714 2,898 78.0% 1,552 1,552 1,164 75.0%
Fuchu Town door-to-door
(3) Tokyo urban NLRA/ER 3,132 3,132 1,823 58.2% 1,399 1,399 779 55.7%
Setagaya Ward door-to-door
(4) Kanagawa urban BRR/RS 10,500 6,142 3,614 58.8% 4,095 2,395 1,369 57.2%
Sagamihara City postal
(5) Shizuoka suburban BRR/ER 3,935 3,935 2,596 66.0% 1,593 1,593 974 61.1%
Fujieda City postal
(6) Gifu suburban BRR/RS 19,272 2,152 1,507 70.0% 5,444 900° 646 70%P
Mitake Town door-to-door
(7) Aichi urban BRR/RS 41,941 2,000 1,286 64.3% 17,631 800° 531 65%"
Nagakute Town door-to-door
(8) Okayama urban NLRA/RS 376,036 3,111 2,273 73.1% 156,152 1,399 - 947 67.7%
Kurashiki City door-to-door
(9) Hiroshima suburban BRR/RS 5,997 2,860 2,109 73.7% 1,559 743 497 66.9%
Akiohta Town door-to-door
(10) Kohchi suburban  BRR/RS 37,377 3,000 2,312 77.1% 15,307 1,127 849 75.3%
Nangoku City postal

BRR = Basic resident registers; RS = random sampling; NLRA = nominal lists of residents’ associations; ER = entire residents. Subjects
who did not specify age or gender, or did not answer all the asthma symptoms (Q1-Q4) were excluded from the analysis.
2 Specific districts of the city or town were selected for random sampling, except for Kamishihoro town, Hokkaido (1), Kurashiki town,

Okayama (8), and Akiohta town, Hiroshima (9).

b Data are presented as rounded numbers, because the precise number of subjects was not provided by the local government for the

protection of the resident privacy.

last 12 months. Patients who had symptoms in the past and have
remitted were not included. A subject who was considered to have
asthma-related symptoms was one who answered in the affirma-
tive to at least one of Q1-Q4, i.e. experiencing wheeze, waking
with tightness in the chest, waking with an attack of shortness of
breath and waking with cough.

Analysis

Subjects who did not specify age or gender or did not answer
all the questions concerning asthma symptoms (from Q1 to Q4)
were excluded from the analysis. The collected data were analyzed
using SPSS 11.0 for Windows (SPSS Japan Inc.). The prevalences
of asthma symptoms and current asthma with 95% CI were esti-
mated for all the participants aged 20-79 years and for young
adults aged 20-44 years. Fisher’s exact tests were carried out to
assess the differences in prevalences between males and females,
with p < 0.05 regarded as statistically significant. To assess the
differences in prevalences between the areas, the prevalence in
each area was adjusted to a standard population with an equal
distribution by age and gender, using age groups 20-29, 30-39,

282 Int Arch Allergy Immunol 2010;153:280-287

40-49, 50-59, 60-69 and 70-79 for males and females separately.
Gender- and age-group-specific prevalences of wheezing and
current asthma with 95% CI were also calculated to explore the
effects of age and gender. Fisher’s exact tests were carried out to
assess gender differences in prevalence among each age group.

Results

A total of 23,483 participants were included in the
analysis. Table 1 shows the methods and response rate by
study area. The overall response rate was 70.6%. The re-
sponse rate among young adults aged 20-44 years was
approximately 67%, which was lower than that among all
the participants aged 20-79 years. Response rates in ur-
ban areas were generally lower than those in suburban
areas. Kamishihoro Town (Hokkaido) joined in the study

Fukutomi et al.



Table 2. Smoking prevalence by gender and age

Age group Total

20-29 years 30-39years 40-49years 50-59 years 60-69 years 70-79 years
Subjects, n 2,974 3,899 3,838 4,859 4,440 3,473 23,483
Male smoking status
Nonsmoker 737 (47.7) 596 (32.5) 514 (27.9) 661 (28.1) 758 (35.5) 668 (39.1) 3,934 (34.4)
Past smoker 102 (6.6) 259 (14.1) 420 (22.8) 595 (25.3) 653 (30.5) 623 (36.4) 2,652 (23.2)
Current smoker 688 (44.5)  967(52.7)  886(48.1) 1,058 (450)  681(31.9)  381(22.3) 4,661 (40.8)
Unknown 19 (1.2) 12(0.7) 21(1.1) 39(1.7) 46 (2.2) 38(2.2) 175 (1.5)
Total 1,546 1,834 1,841 2,353 2,138 1,710 11,422
Female smoking status
Nonsmoker 1,126 (78.9) 1,511(73.2) 1,564 (78.3) 2,105(84.0) 2,041 (88.7) 1,614 (91.5) 9,961 (82.6)
Past smoker 75 (5.3) 177 (8.6) 129 (6.5) 103 (4.1) 105 (4.6) 58 (3.3) 647 (5.4)
Current smoker 220 (15.4) 366 (17.7) 290 (14.5) 276 (11.0) 121 (5.3) 58 (3.3) 1,331 (11.0)
Unknown 7(0.5) 11(0.5) 14 (0.7) 14 (0.9) 35(1.5) 33(1.9) 122 (1.0)
Total 1,428 2,065 1,997 2,506 2,302 1,763 12,061

Smoking status data presented as n (%).

Table 3. Prevalences of asthma symptoms and asthma in relation to gender among all the participants aged 20-79 years

Males (n = 11,422) Females (n = 12,061) Total (n = 23,483)

(Q1) Wheeze* 11.3 (10.7-11.9) 9.0 (8.5-9.5) 10.1 (9.7-10.5)

(Q1.1) Wheeze with breathlessness* 6.9 (6.4-7.3) 5.4 (5.0-5.8) 6.1(5.8-6.4)

(Q1.2) Wheeze without a cold* 7.6 (7.1-8.1) 5.7 (5.3-6.1) 6.6 (6.3-6.9)
(Q2) Waking with tightness in the chest* 5.7 (5.2-6.1) 4.2 (3.8-4.5) 49 (4.6-52)
(Q3) Waking with an attack of shortness of breath* 4.1(3.7-4.4) 2.9(2.6-3.2) 3.5(3.2-3.7)
(Q4) Waking with cough* 11.6 (11.0-12.2) 13.3 (12.7-13.9) 12.5 (12.1-12.9)
(Q5) Ever asthma 8.7 (8.2-9.2) 8.2(7.7-8.7) 8.4(8.1-8.8)

(Q5.1) Ever asthma confirmed by a doctor 7.4 (6.9-7.9) 7.3 (6.9-7.8) 7.4(7.0-7.7)
(Q6) Asthma medication 2.5(2.2-2.8) 2.4(2.1-2.7) 2.5(2.3-2.7)
(Q8) Chronic bronchitis* 10.6 (10.0-11.1) 5.4 (4.9-5.8) 7.9(7.5-8.2)
Current asthma 4.1(3.9-4.5) 4.3 (4.0-4.7) 4.2 (4.0-4.5)

Data presented as percentages with 95% CI in parentheses. * p < 0.001, significant difference between males and females.

as the town’s project, and showed a response rate which
was markedly high. Table 2 shows smoking prevalence by
gender and age. In all age groups, the smoking prevalence
was significantly higher among males than among fe-
males (Fisher’s exacts tests, p < 0.05).

Table 3 shows the prevalences of asthma symptoms
and current asthma among all the participants aged 20—
79 years. The prevalences of wheeze, ever asthma con-
firmed by a doctor and current asthma were 10.1% (95%

Prevalence of Asthma among Japanese
Adults

CI:9.7-10.5%), 7.4% (95% CI: 7.0-7.7%) and 4.2% (95% CI:
4.0-4.5%), respectively. Compared with the prevalence of
current asthma, the prevalence of asthma medication was
low [2.5% (95% CI: 2.3-2.7%)]. Most of the asthma symp-
toms were more common in males than in females, ex-
cept for waking with cough. However, the prevalences of
ever asthma, ever asthma confirmed by a doctor, asthma
medication and current asthma were not statistically dif-
ferent between males and females.
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Table 4. Gender- and age-standardized prevalences of wheeze and current asthma per area

Study area Urban/suburban Wheeze Current asthma
(1) Hokkaido, Kamishihoro Town suburban 11.2 (10.1-12.3) 4.3 (3.6-5.1)
(2) Toyama, Fuchu Town suburban 9.3 (8.3-10.4) 3.2 (2.6-3.8)
(3) Tokyo, Setagaya Ward urban 12.3(10.8-13.8) 5.6 (4.6-6.7)
(4) Kanagawa, Sagamihara City urban 10.3 (9.3-11.3) 5.4 (4.7-6.1)
(5) Shizuoka, Fujieda City suburban 7.2 (6.3-8.3) 3.5(2.8-4.2)
(6) Gifu, Mitake Town suburban 9.3(7.9-10.8) 2.8 (2.0-3.6)
(7) Aichi, Nagakute Town urban 9.2 (7.8-11.0) 4.2 (3.1-5.3)
(8) Hiroshima, Akiohta Town suburban 12.4 (10.9-13.7) 4.3 (3.4-5.2)
(9) Okayama, Kurashiki City urban 9.5(8.3-10.7) 5.1 (4.2-6.0)
(10) Kochi, Nangoku City suburban 9.5(8.3-10.7) 3.8 (3.0-4.5)
Data presented as percentages with 95% CI in parentheses.
Table 5. Prevalences of asthma symptoms and asthma in relation to gender among young adults aged 20-44 years
Males Females Total Standardized
(n=4,331) (n =4,431) (n=8,762) prevalence!
(Q1) Wheeze 9.7 (8.8-10.5) 8.9 (8.1-9.7) 9.3 (8.7-9.9) 9.3 (8.7-9.9)
(Q1.1) Wheeze with breathlessness 6.0 (5.3-6.7) 5.5 (4.9-6.2) 5.8 (5.3-6.3) 5.8 (5.3-6.3)
(Q1.2) Wheeze without a cold 6.5(5.7-7.2) 5.9 (5.2-6.6) 6.2 (5.7-6.7) 6.2 (5.7-6.7)
(Q2) Waking with tightness in the chest* 5.0 (4.3-5.6) 3.7(3.1-4.2) 43(3.9-4.7) 4.3(3.9-4.7)
(Q3) Waking with an attack of shortness of breath 3.1(2.6-3.6) 2.6 (2.2-3.1) 2.9(2.5-3.2) 2.8(2.5-3.2)
(Q4) Waking with cough** 9.7 (8.8-10.6) 13.8 (12.8-14.9) 11.8(11.1-12.5) 11.6 (10.9-12.2)
(Q5) Ever asthma 11.3(10.3-12.2) 10.8 (9.9-11.7) 11.0(10.4-11.7) 11.1(10.5-11.8)
(Q5.1) Ever asthma confirmed by a doctor 10.4 (9.5-11.3) 10.0 (9.1-10.9) 10.2 (9.6-10.8) 10.3 (9.7-10.9)
(Q6) Asthma medication 2.2(1.8-2.7) 2.6 (2.1-3.0) 24(2.1-2.7) 2.4(2.1-2.7)
(Q8) Chronic bronchitis** 9.0 (8.2-9.9) 4.3 (3.7-4.9) 6.6 (6.1-7.2) 6.5 (6.0-7.0)
Current asthma 5.1 (4.4-5.8) 5.5(4.9-6.2) 5.3 (4.8-5.8) 5.3 (4.8-5.8)

Data presented as percentages with 95% CI in parentheses. * p < 0.05, ** p < 0.001, significant difference between males and females.
! Prevalence was adjusted to a standard population by age and gender, using the age groups 20-24, 25-34, and 35-44 years; the first
of these given half the weight of the other two for males and females separately.

There was about a twofold variation in the standard-
ized prevalences of wheeze and current asthma across the
areas (table 4). The mean prevalence (+SD) of wheeze in
4 urban areas and in 6 suburban areas was 10.3% (*+1.5)
and 9.8% (*1.8), respectively, which was not statistically
significantly different (t test, p = 0.65). However, the mean
prevalence of current asthma in 4 urban areas was sig-
nificantly higher than that in 6 suburban areas (mean
prevalence £SD: urban areas, 5.1 £ 0.6%; suburban ar-
eas, 3.7 £ 0.6%).

Table 5 shows the prevalences of asthma symptoms
and current asthma among young adults aged 20-44

284 Int Arch Allergy Immunol 2010;153:280-287

years, which is used as the age group for international
comparison. The standardized prevalences of wheeze
and current asthma were 9.3% (95% CI, 8.7-9.9%) and
5.3% (95% CI 4.8-5.8%), respectively. The prevalence of
wheeze among young adults was lower than that among
all the participants aged 20-79 years; however, the preva-
lence of current asthma among young adults was higher
than that among all the participants aged 20-79 years.
Among asthma symptoms, only the prevalence of wak-
ing with tightness in the chest was significantly higher
among males than among females. As shown in the re-
sults for all the participants, waking with cough was more

Fukutomi et al.



Table 6. Prevalences of current asthma and wheeze by gender and

age

Age,years ~  Males Females p

Current asthma
20-29 5.5 (4.4-6.6) 4.3(3.2-5.3) n.s.
30-39 4.9 (3.9-5.8) 6.4 (5.4-7.5) 0.038
40-49 4.3(3.4-5.3) 4.4 (3.5-5.3) n.s.
50-59 2.3(1.7-2.9) 3.5(2.8-4.2) 0.016
60-69 3.4(2.6-4.1) 3.6 (2.8-4.3) n.s.
70-79 5.2 (4.2-6.3) 4.0(3.1-4.9) n.s.

Wheeze
20-29 10.0 (8.5-11.5) 8.1 (6.6-9.5) n.s.
30-39 9.8(8.4-11.1) 9.6 (8.4-10.9) n.s.
40-49 8.7 (7.4-10.0) 8.5(7.3-9.7) n.s.
50-59 10.5 (9.3-11.8) 8.7 (7.6-9.8) 0.036
60-69 13.0(11.6-14.5) 9.6 (8.4-10.8) <0.001
70-79 15.7 (13.9-17.4) 9.4 (8.1-10.8) <0.001

Wheeze in nonsmokers!
20-29 8.8 (6.8-10.9) 6.7 (5.3-8.2) n.s.
30-39 6.4 (4.4-8.3) 7.7 (6.3-9.0) n.s.
40-49 8.0 (5.6-10.3) 7.1(5.8-8.4) n.s.
50-59 8.5(6.3-10.6) 7.1 (6.0-8.2) n.s.
60-69 9.5(7.4-11.6) 8.8 (7.6-10.1) n.s.
70-79 11.8 (9.4-14.3) 8.6 (7.2-10.0) 0.019

Data presented as percentages with 95% CI in parentheses.
! Prevalence of wheeze among subjects limited to nonsmokers
(sample size: males 3,934; females 9,961).

common in females than in males; however, the preva-
lences of ever asthma, ever asthma confirmed by a doctor,
asthma medication and current asthma was not statisti-
cally different between males and females.

To explore the associations of age and gender with the
prevalences of wheeze and current asthma, gender- and
age-group-specific prevalences were also calculated (ta-
ble 6). In the age groups of 30-39 and 50-59 years, the
prevalence of current asthma was significantly higher
among females than among males. In the otherage groups,
no significant difference was observed in the prevalence
of current asthma between genders. However, the preva-
lence of wheeze in age groups of more than 50 years was
significantly higher among males than among females. To
adjust for the effect of gender difference in smoking prev-
alence on that in wheeze prevalence, the prevalences were
calculated after limiting the subjects to nonsmokers. The
prevalence of wheeze among nonsmokers was not signifi-
cantly different between genders in the age groups of 20~
69 years. A significantly higher prevalence of wheeze was
only observed in the age group of 70-79 years.

Prevalence of Asthma among Japanese
Adults

Discussion

This cross-sectional study of the prevalences of asth-
ma and asthma symptoms is the first large-scale nation-
wide population-based study conducted on Japanese
adults. The prevalences of wheeze and current asthma
among adults aged 20-79 years were 10.1 and 4.2%, re-
spectively. These data are fundamental pieces of informa-
tion for respiratory health and public health plans in this
country.

This study used the Japanese version of ECRHS ques-
tionnaire, which is frequently used as a standardized
questionnaire. It revealed that the prevalence of wheeze
among young adults aged 20-44 years, which is com-
monly used as an internationally comparable parameter
for the prevalence of asthma symptom, was 9.3% (95% CI:
8.7-9.9%). When compared with the prevalence of wheeze
in the previous study on ECRHS stage 1 in the 1990s (me-
dian: 20.7%, ranging from 4.1 to 32.0%) [2], that among
Japanese young adults was relatively low and did not
reach the median of European countries.

There have been few reports on the prevalence of asth-
ma symptoms among Asian countries using a standard-
ized questionnaire. Chan-Yeung et al. [3] reported that
the prevalence of wheeze in rural Beijing in 1996-1997
was 2.5% (95% CI: 2.4-2.6%) in males and 2.7% (95% CI:
2.6-2.8%) in females. Therefore, those in our study were
higher than those in rural Beijing. However, many studies
have shown that the prevalence of asthma has been in-
creasing [8]. Itis assumed that a similar tendency wasalso
observed in rural areas of Beijing and that the prevalence
of asthma was much higher in 2006 than in 1996-97. Fur-
thermore, our study covered both urban and suburban
areas and was different from that of Chan-Yeung et al. [3],
which was conducted only in rural areas of Beijing. These
differences make a simple comparison between the two
studies difficult. A study on the prevalence of wheeze car-
ried out in both urban and rural areas of Thailand has
also been reported recently [4]. The prevalence of wheeze
in Thailand in 2001-2002 was 16.4% (95% CI: 15.1-17.6%),
which was higher than in our study.

Female predominance in the prevalence of current
asthma in the age groups of 30-39 and 50-59 years ob-
served in our study was compatible with the results of
previous studies [9-11]. However, female predominance
was not observed in the prevalence of wheeze. On the
contrary, wheeze was more common in males in the age
groups of more than 50 years. The reason for this discrep-
ancy in association between the gender and the preva-
lences of two conditions, namely, current asthma and

Int Arch Allergy Immunol 2010;153:280-287 285



wheeze, may be related to the difference in the prevalence
of smoking status. When subjects in our study were re-
stricted to nonsmokers, the prevalence of wheeze in age
groups of 20-69 years were not statistically different be-
tween genders. Furthermore, Sunyer et al. [12] reported
that, after a mutually.adjusted factor analysis, wheeze/
shortness of breath and asthma have opposite associa-
tions with smoking status, i.e. a positive association be-
tween smoking and wheeze/shortness of breath and a
negative association between smoking and asthma.

One limitation of this study is the inconsistency in the
method of selecting subjects (sampling from basic resi-
dent registers or sampling from nominallists of residents’
associations) and approaching subjects (door-to-door
survey vs. postal survey). However, the results of the two
different methods of selecting subjects or approaching
subjects showed no systematic difference in the preva-
lences of asthma and asthma symptoms or in gender and
age group distributions. The mean prevalence of current
asthma in urban areas was higher than that in suburban
areas. The degree of urbanization may affect the preva-
lence of current asthma. However, we cannot exclude the
possibility that the relatively lower response rates ob-
served in urban areas may cause sampling bias and in-
crease the prevalence in urban areas. A further large-
scale ecological study is needed to explore the effect of
urbanization on the prevalence of asthma in Japan.

One more limitation of this study is that the preva-
lence of current asthma was merely determined on the
basis of the questionnaire results, i.e. no objective indica-
tors for asthma were used. However, the ECRHS ques-
tionnaire has been extensively validated by previous
studies {12].

In conclusion, this cross-sectional study using the Jap-
anese version of the ECRHS questionnaire revealed that
the prevalences of wheeze and current asthma among
Japanese adults aged 20-79 years were 10.1 and 4.2%, and
standardized prevalences among young adults aged 20-
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Appendix

Questionnaire

Q1 Wheeze: ‘Have you had wheezing or whistling in your chest
at any time in the last 12 months?’

Q1.1 Wheeze with breathlessness: ‘Have you been at all
breathless when the wheezing noise was present?’

QL.2 Wheeze without a cold: ‘Have you had this wheezing or
whistling when you did not have a cold?’

Q2 Waking with tightness in the chest: ‘Have you woken up with
a feeling of tightness in your chest at any time in the last 12
months?’

Q3 Waking with an attack of shortness of breath: ‘Have you been
woken by an attack of shortness of breath at any time in the
last 12 months?’

Q4 Waking with cough: “Have you been woken by an attack of
coughing at any time in the last 12 months?’

Q5 Ever asthma: ‘Have you ever had asthma?’

Q5.1 Ever asthma confirmed by doctor: “Was this confirmed
by a doctor?’

Q5.2 Onset age: ‘How old were you when you had your first
attack of asthma?’

Q5.3 Frequency of asthma attack: ‘How many attacks of asth-
ma have you had in the last 12 months?’

Q6 Asthma medication: ‘Are you currently taking any medicines
(including inhalers, aerosols or tablets) for asthma?’

Q7 Nasal allergy: ‘Do you have any nasal allergies, including hay
fever?

Q8 Chronic bronchitis: ‘Have you had coughing and phlegm on
most days for a minimum of 3 months a year and for at least
2 successive years?
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158), (i) BEDOAE (n=122), (i) WMEDHEF
(n=27), (iv) BRWWEAHE (n=40) O 4TI 7
TR EITok. 4BOFRIITable2 IR T
WY TH5H MiERIGEMEIX, FRARFERERL
HEBELTHREBOARE, BRGESHETERLS
ETH oW (p<00]l), BEOAHTIIEEZ AL
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Table 1 Characteristics ot all subjects, subjects with rhinitis and subjects with
asthma

All subjects Sleglel\iL;ltii':;vith Subigetcﬁnzfith
Number 347 162 67
Sex (male/female) 1277220 49/1138 22745
Age* 49 (21-87) 44 (21-76)% 15 (21-85)
Smoking habits 1907978 101/27/348 37/12/18
{never/ex/current)
Asthma’ 67 {19.3%) 40 (24.7%) 8 —
Rhinitis” 162 (46.7%) - 10 (59.3%) 1
Other allergic disease* 106 (30.5% 67 (414%)% 28 (41.8%)1
Atopy? 196 (56.5%}) 113 (69.8%)*% 15 (67.2%)"
log (IgE) (log{IU/mip* 1.89 (0.70-3.88) 1.98 (0.79-3.68)% 222(081-383)"

{serum)

Eostnophil count
(fogleosinophil]) *(blood)

214 0-3.15)

218 (0-3.15)8

2.28 (0-3.10)"

*Median (range): "Number (%) *Subjects with allergic disease other than
asthma and rhinius (e.g.. atopic dermatitis); p < 0.05 (compared with subjects

without rhinitis) Tp < 005 (compared with subjects without asthma).

Hiho7z (p=0237) (Fig.1 (C)).

T M —FNEREIWE, TLALF-Ha%
EOBGERIECHMONT W AR, SEOMEIC
BwT, 7ME—-FRIIAEIMBEED 672%
2L, ZEIHBOTVALEEL TSV
EmAEd SN (p=005). —F, BEBE®
698% 127 FE—FRAAD, MEICAHT LB
WD O (p<005). BFZE, KRELWE B
RIMAT. 7hE—MEER BT LLE—,
FBHTLVE—LEOT7TLAF KRB —OF
SHVLHRIIBWT, 7MY —XEAOHEE MF
HRIgEEE OMELRFT L-L 25, TIE—F
RzATHHETIE, MER gE BEIEEIIEET
Ho 7z (p<0.0001) (Fig. 2). [REXWE & MiEH
IgE L DHEIZBWT, 7N —FRAOPES %
KB4 A0, 7MY —KRAOFENIZMiES
[gEfE L mMB L OEELT R LALEZ A T F
Y—FAOHFEIZL S TMER IgE fliid, A
FERRBL B LHEOABRIIBWTAEICEHE
T#Hh-o7: (Fig.3 (A)). — k., 7ME—FEHNNF

BZL - TCRAROAH LD RImBIEL B L
e, T ME—FZROBEI»PDLT, Bk
EMiERIEEE ORICEEIZED LR Adh -
7= (Fig.3 (B)).

Fig. 4 (A), (B) (1IR3 & 912, KA ImFEe k%
ERELME (p<005) RUR%E (p=0080) B
TEHL TV TWEBOFEIZLIL4BTOL
BTk, FRREMER L BRREAHE L DM
TOREERENZD BRI (p<0005) (Fig. 4
C). MBOARLARGEAHELOMTILE
BREGBEOR, -7 (p=0144). BITILRLT
WhHEWLH, MZET7 LV HEESLVWHRE
ZBWwTit, 7 MY —FRE KHMmTFEREREE o
BEEILEED b e hr o7z (p=0464).

Z B

MiE# IgE 1, R masskBonEx, 88
Xhig, TULVF—HRRLEOT L VF—EEK
BOBHEIIBWT, ZOBBMBEE LTELRT
bRTwa. UL, ThonfBELGEXWE,
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Fig. 1.

Total serum IgE levels according to disease.

(A) With or without asthma; (B) with or without rhinitis; (C) 4 groups combin-

ing asthma and rhinitis status.

Bars indicate mean levels in each group.

BELOBEIE ELoTwaIEFERORE
LDRBINTVAE.

BETR7 FVE—ZROBEI»2bLTE
IgEfE L ECEELTWAETIHENH S .
SEOBEFICBVWTHREIMELT7 FE—FH
OFEEIIELSTMBERGEBE LB BEEL T
Wiz ZOREBIDERY PRE L, HFEk
MEBELRERT VT4 TENRE LIHRD
BEREXr—HLTWwW3® IgEEARNRFEWL
LOLHERECL SR WIERSERNAL LOL
it ns Y. 7Y —FROLVWEREEWE

BEUIBVWTLFBRERBE LR L TMHER
IgEEDEETH -7 Enb, REXWBIIE
VT B IMiER IgE B0 LRI, SRERE LI 15
HFOWARELUANOMEAEEG LT oMk
ELIIEFETELRL OO, BELEOT LV
UM OBERPHEDBENHKR L LTHEE
BEMIGERCHENFLHEL T2 RELZ 2
LEhb.

—F, WBEEFEHLTWAVRRTIIFEREI
BRIEBUTRIgEEIZEZRD D07 T
FY—ZROBFICBNTHMERIGEHE L
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Table 2 Characteristics of subjects in the 4 groups
Rhinitis ( — ) Rhinitis ( +) Rhinitis { =) Rhinitis ( +)
Asthma{ —) Asthma ( ~) Asthma ( +) Asthma ( + )
Number 158 122 27 40
Sex 69/89 3686 9/18 13727
(male ‘temale)
Age* 54 (21-87) 43 (21-76) 44 (21-85) 44 (23-79)
Smoking habits 76/46/36 TT/21/24 13/6/8 24/6/10
{never/ex/current)
Other allergic 29 (18.4%) 49 (40.2%) 10 £37.0%) 18 (45.0%)
disease T+
Atopy? 67 (42.4%) 81 (68.9%) 16 (59.3%) 29 {72.5%)
log (Igk) 1.71 (0-3.70) 1.93 (0.70-3.21) 226 (0.81-3.88) 1.98 (0.82-3.68)
(log[TC/mi}h*
(serumy
Eosinophil count 2.09 (0-3.03) 2.14 (0-3.15) 2.20 (0-2.88) 2.26 (1.26-3.10)
(logleosinophit}) *
{blood)
*Median {range). ' Number (%); *Subjects with allergic disease other than asthma and rhini-
tis (e.g., atopic dermatitis).
IgE(IU/N tor (GM-CSF)"' 7z &' @ proallergic cytokine #%, &
10000~ p<0.0001 . oo s 7= e .
. MBI ER T 5 Tl S ERMHEICEL Y
BEERINY, RN IgE FEOEE & 13y L7
1000} . BHREREICEETHZEFEASINTYS.
- z SEORFT, RELMBIIEWTE ) HURIRE
100\ 5 E B [gE EAATE L TV0l, Bis kL
= = CNODNRAT A B TFREICBVLTEYECH
F n BLCwATEMELEL LN,
10+ - . A s =
0 i - R MR R B X BCHETH Y, B
RTEMBEOBEE %7 (Fig. 4(A), (B)). Braun-
1 L o stahl HIZAELZMWE, 7 LV F—H R % & KM
Non-atopic  Atopic

Fig. 2. Total serum IgE levels in non-aller-
gic subjects according to atopic status.
Bars indicate mean levels in each group.

BREOBEIRD N 5T,
TIIBREEHE L THEFESERN 2 IgEEE &
DEFHEAFEN T EATRME S I,

HE, TEEE#AD 5O thymic stromal lipo-

protein (TSLP)". interleukin(IL)-25", IL-33",

granulocyte macrophage colony-stimulating fac-

$-T, WA

BRI S OBEIZI >V T, REXWMEEHT L
V¥R REBEOEMMIFEER I RE IWE
FEHTILNVF—HBRBEZLDLEEICEMBET
HotzbHMELTWD " I/ BRDIFBREE
PREGEAHECBVT, BRIEAHWERHS
DLEEETH- - LOB|ELHD . Fr ORGE
HRLINOLO—EOREZTFELLZVDLODT
HoTr.

TUAMXF—HRE [REWEIR, LETREIC
HLB7LAX-—MAEERLE LT, FEOLE
HRG, DEDORBEEREELT, wWb®wb, one
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|
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<Atopic subjects>

Fig. 3. Total serum IgE levels according to disease and atopic status.
{A) With or without asthma; (B) with or without rhinitis.
Bars indicate mean levels in each group.

airway one disease D EVRBI N T2 7.
—FT, ETRECBIT2RBHFENLHEE £/
HERBORBOMEIFLEL, FHEOHERI,
FICMER IGEEE DBEICE VT, MRENE
ZH—EEEEZ SN

AFFROBAE LT, BEMICERIZG LA
BEige 2L, REEWRE BRRODE%
MZTBIho/ll, kBB TYIAY
NERLDEL-EHORBBHCEL VI
A~12 BilEEB I ozl BT 5.

BECOUAHREMRIILIZET BRICT L
NE—FEBEEBEIATVBEART LV F—EIR
HHENRENREETFoEEZEZL LN, EE,
SEBRE L-EHAOREIRE, BRTRILDLE
L7 LV —HEBOEREIL, BEICHES
NTWAHDEWLEL, FHEOKRICEEL
S5x7-melRdhs i REXWE BEO
ZHAEMICL AMZOATITo/22 828D,
BIIEBEZEILBLTIE BHFAEERER
{(COPD) ZEFEITNTVLUREMH Y, B
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(A) (B)
Eosinophil(/ul) Eosinophil(/ul)
10000 - Al 10000 _p=0.080
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10000 — ’ p=0.123 '
p=0.458 p=0.144
1000 |- ) :
100 - iy &
1 b foas !
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Fig. 4. Peripheral eosinophil counts according to disease.
(A) With or without asthma; (B) with or without rhinitis; (C) 4 groups combining

asthma and rhinitis status.
Bars indicate mean levels in each group.

ZBVWTIRFETULVF—RORENETh TS
Rt S B, T7o, AHAIL, LR O MR
ThWILH~12 HIZEEZIT-TEY, fFi2h
RIZBU L ILE# [gE . KA MaFsEkEu, &
BRI (AT - 72356 L SR8 7% - 7o REtE:
MdH5b.

RFFROFBRLY, FUSHLZVWEEZLNT
WARESREE REICH VLT, WmEE X MEE

[gE i & OEHEIZE % 2 REtEAVR S h, BRI,
RBELIE L, PURIERRM 2 MiE# [gE o b
ANEVEET A LAUREI N T/ A,
TULVF—fafhs LR o5 MiE#R [gE
il & KA MATFRREREL D 7 LV ¥ — P B oo faiE L
L COMEITRE S /e
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EVALUATING TOTAL SERUM IgE LEVELS AND PERIPHERAL EOSINOPHIL COUNT
IN ASTHMA AND RHINITIS

Ayumu Takahashi'’. Satoshi Konno!, Akira Isada!’, Takeshi Hattori!’. Kaoruko Shimizu!’.
Kenichi Shimizu", Natsuko Taniguchi", Daisuke Takahashi?, Masami Taniguchi®’,
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VFirst Department of Medicine, School of Medicine, Hokkaido University
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"'Clinical research Center for Allergy and Rheumatology, National Hospital Organization,
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Y National Center for Child Health and Development
¥ Department of Pulmonary Medicine, Insutitute of Clinical Medecine, University of Tsukuba

Background: Total scrum immunoglobulin (Ig)E levels and peripheral blood cosinophil counts arc
widely examined to evaluate patients with various allergic diseases. Asthma and allergic rhinitis
often coexist. However, the significance of these indices for asthma and rhinitis under consideration
of the status of co-existence has not been [ully elucidated and was therefore examined in the present
study.

Methods: Subjects comprised 347 adult residents in Kamishihoro town, Hokkaido. Relationships be-
tween two indices and asthma, rhinitis and their coexistence were analyzed.

Results: Serum IgE (sIgE) levels were significantly higher in asthma with (p<0.01) or without
(p<0.01) rhinitis, rcgardless of atopic status, but not in rhinitis alonc. Peripheral cosinophil counts
were significantly higher only in asthma with rhinitis (p<<0.005).

Conclusion: Compared with rhinitis, non-antigen-specific IgE production may contribute more to
elevated levels of sIgE in asthma. In addition, the significance of sIgE and peripheral eosinophil
count as indices of evaluating asthma and rhinitis might differ.
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