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Aim: The roles of heredity and the household environment in the development of allergic disorders
are not clearly established. This study examined the relationship between selected familial factors
and the prevalence of symptoms of wheeze, atopic eczema and rhinoconjunctivitis in Japanese
adolescentsMethods: Study subjects were 5539 students aged 12-15vy in Suita City. A question-
naire ascertained gender, grade, number of older siblings, maternal age at childbirth, smoking in
the household, domestic pets and parental history of allergy, as well as signs and symptoms of
allergy in the previous 12 mo. The latter were based on diagnostic criteria from the International
Study of Asthma and Allergies in ChildhooResults: Male gender was independently associated
with an increased prevalence of wheeze and a decreased prevalence of atopic eczema. The
prevalence of rhinoconjunctivitis, but not wheeze or atopic dermatitis, significantly increased with
advancing grade. A significant inverse dose—response relationship between the number of older
siblings and the prevalence of rhinoconjunctivitis, but not wheeze or atopic dermatitis, was
observed. Maternal age at childbirth, smoking in the household and domestic pets were not
apparently related to any of the allergic disorders. A positive maternal allergic history was more
evidently associated with an increased prevalence of wheeze and rhinoconjunctivitis, but not atopic
eczema, than a positive paternal allergic history.

Conclusion: The findings suggest that the factors associated with allergic disorders in Japan are
largely the same as those already identified in Western populations.
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The International Study of Asthma and Allergies irl2—-14), exposure to domestic pets (5,8,10) and
Childhood (ISAAC) has shown that the prevalencmaternal age at childbirth (9, 15, 16), but the results
values of childhood allergic disorders are very high iare inconsistent. A review of the sibling effect demon-
Japan, similar to those in Western countries (1-3), bstrated that an inverse association with the number of
the reasons are unknown. A twin-family study irsiblings is more evident for hayfever and sensitization
Finland indicated that genetic factors are of gredhan for asthma and eczema, showing a stronger effect
importance in the development of asthma (4). Materntdr older than for younger siblings (17).
atopy is generally acknowledged as a stronger predictorTo assess the impact of heredity and environment on
of allergic disorders in offspring than is paternal atopthe manifestation of allergic disorders, the present study
(5-7); however, reports have shown that a paternekamined the association between selected familial
history of allergy had a more prominent associatiofactors and the prevalence of symptoms of wheeze,
(8,9). A cohort study of 4-y-old children in the UKatopic eczema and rhinoconjunctivitis in Japanese
showed that a family history of atopy was significanthadolescents over a 12 mo period using the diagnostic
related to an increased risk of asthma and rhinitis, batiteria of the ISAAC.
not eczema (10). Thus, the magnitude of the contribu-
tion of heredity is inconclusive.

The worldwide variations in prevalence of allergiq\iaterials and Methods
disorders suggest that environmental factors are im- )
portant determinants of disease expression (1-3, 1%L.de population
However, the role of environmental factors is still noSuita City, with a total population of almost 350000, is
clearly established. Among environmental factors that suburban residential city in western Japan. All 18
have been examined are passive smoking (5, 7, 8, poiplic junior high schools in Suita City took part in
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surveys from 22 to 26 October 2001, of general medic&ble 1. Distribution of selected familial factors in 5539 children in
history and subjective symptoms, conducted by thita, Japan, 2001.

Suita City Municipal Board of Education. Details of theF ;
health survey have been described elsewhere (18, 185>
In brief, a questionnaire was distributed through aMale gender 2698 (48.7)
public junior high schools to the parents of the entirgrade

n (%)

school population of 9008 schoolchildren aged 12—-15 yé 1222 gg%
In total, 6845 questionnaires (76%), which were 3 1774 (32.0)
answered by the parents, were returned. A total ofder siblings
1306 children was excluded because of missing o 2614 (47.2)
illogical data on the factors under study. The final 1, 2320 ((ff:g;
analysis comprised 5539 subjects (61%). Maternal age at childbirth (y) '

<25 812 (14.7)
Measurement 25-29 2733 (49.3)
The questionnaire included the ISAAC core questiogﬁfﬁng in household 129617(3(3'79)8)
on symptoms in the past 12 mo of wheeze, atopigdoor domestic pets (cats, dogs and birds) 1045 (18.9)
eczema and rhinoconjunctivitis. The questionnaire al8eternal history of asthma 3 348 (6.3)
inquired about gender, grade, number of older siblinggternal history of atopic dermatits 239 (4.3)
maternal age at childbirth, smoking in the househol tgr?gl?isstgr{,cgf?'s‘i;?%‘;m'”'“s e Egll'?)
indoor domestic pets (cats, dogs or birds), and materfgkernal history of atopic dermatitis 292 (5.3)
and paternal history of asthma, atopic dermatitis amghternal history of allergic rhinitis 2328 (42.0)
allergic rhinitis. Smoking in the household was defined
as positive if 10 or more cigarettes a day were smoked
inside the house.
Statistical analysis wheeze, atopic eczema and rhinoconjunctivitis in the

i 0, 0, 0, -
The number of older siblings was classified into thr revious 12 mo were 6.7%, 14.5% and 23.9%, respec

categories (0, 1 ang2), and maternal age at childbirth ely.

O : Table 1 shows the distribution of selected familial
was also classified into three categorie2b, 25-29 factors under study in 5539 children. About half of the

and >30y). Logistic regression analysis was used ti4ren had no older siblings and had at least one
estimate crude odds ratios (ORs) and 95% confidenge, e in the household. Only 15% of children were
intervals (95% Cls). Multiple logistic regression anal_ybOrn to mothers under the age of 25y. Many more
Z'f?e‘(’:‘gsol]fsggggté:é’rgg:o‘g t_lhr%rf’gtgptgsggnf?undm@nildren had parents with a history of allergic rhinitis

a L clation Wesan parents with a history of asthma or atopic eczema.
assessed by a logistic regression model assigning SCOr6p e 2 presents adjusted ORs and 95% Cls of

E?nggi dlgt\jl;allzsgftﬁgﬁ OmOdSe\F/)vi?geigt a\’rzgﬁb;z'\égﬁgtsic ﬂllergic disorders in relation to selected familial factors.
significant. All compuiations wer% performed usinagflge ?lfferenche }Naf fouR?t betV\&eentcrudte f nd a(?Justt%d
c ; s for each factor. After adjustment for selecte
PC-SAS version 6.12 (SAS Institute, Cary, NC, USA)I‘amilial factors under study, male gender was indepen-
dently associated with an increased prevalence of
Results wheeze (adjusted OR 1.37, 95% CI 1.11-1.70). There
was no statistically significant association between
There was no clear difference between the 684fade, older siblings, maternal age at childbirth,
participants and 2163 non-participants in terms &imoking in the household or indoor domestic pets and
gender and grade. Study subjects were less likely tte prevalence of wheeze. Both paternal and maternal
have two or more older siblings, fathers with a history dfistories of asthma and maternal atopic dermatitis were
asthma and mothers with a history of each of the allergicdependently associated with an increased prevalence
disorders, and were more likely to have mothers ageflwheeze. Paternal atopic dermatitis and both maternal
25-29y at childbirth than participants who wer@and paternal allergic rhinitis did not influence the
excluded because of incomplete data but who dptevalence of wheeze.
answer questions on these issues. There was ndhere was an independent inverse relationship
statistically significant difference between the excluddoktween male gender and atopic eczema (adjusted OR
participants and study subjects regarding gender, gra@e81, 95% CI 0.69-0.94). Grade, older siblings,
smoking in the household, indoor domestic pets, raaternal age, smoking in the household and indoor
paternal history of atopic eczema and allergic rhinitislomestic pets were not materially associated with the
and the prevalence of any of the outcomes. prevalence of atopic dermatitis. With the exception of
The overall prevalence values for symptoms gfaternal asthma and maternal rhinitis, parental allergic
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Table 2. Adjusted odds ratios (OR) and 95% confidence intervals (95% CI) of allergic disorders in relation to selected familial factors in 5539

children in Suita, Japan, 2001.

Wheeze

Atopic dermatitis

Allergic rhinoconjunctivitis

OR (95% C1)

Prevalence

OR (95% C)

Prevalence

OR (95% C)

Factors Prevalence
Gender
Female 163/2841 (5.7%)
Male 206/2698 (7.6%)
Grade
1 142/1896 (7.5%)
2 122/1869 (6.5%)
3 105/1774 (5.9%)
Older siblings
0 158/2614 (6.0%)
1 152/2120 (7.2%)
>2 59/805 (7.3%)

Maternal age at childbirth (y)

<25 49/812 (6.0%)
25-29 184/2733 (6.7%)
>30 136/1994 (6.8%)

Smoking in househoft
No 193/2892 (6.7%)
Yes 176/2647 (6.7%)
Indoor domestic pets
No 285/4494 (6.3%)
Yes 84/1045 (8.0%)
Paternal history of asthma
No 314/5191 (6.1%)
Yes 55/348 (15.8%)

Paternal history of atopic dermatitis

No 347/5300 (6.6%)
Yes 22/239 (9.2%)
Paternal history of allergic rhinitis
No 254/3823 (6.6%)
Yes 115/1716 (6.7%)

Maternal history of asthma
No 316/5201 (6.1%)

Yes 53/338 (15.7%)
Maternal history of atopic dermatitis

No 330/5247 (6.3%)

Yes 39/292 (13.4%)
Maternal history of allergic rhinitis

No 190/3211 (5.9%)

Yes 179/2328 (7.7%)

1.00
1.37 (1.11-1.70)

1.00
0.89 (0.69-1.15)
0.80 (0.61-1.04)

1.00
1.21 (0.95-1.55)
1.27 (0.89-1.79)

1.00
1.08 (0.77-1.53)
1.12 (0.77-1.64)

1.00
0.97 (0.78-1.21)

1.00
1.28 (0.98-1.65)

1.00
3.07 (2.21-4.19)

1.00
1.11 (0.68-1.74)

1.00
0.93 (0.73-1.18)

1.00
2.58 (1.85-3.56)

1.00
2.11 (1.44-3.02)

1.00
1.23 (0.99-1.53)

450/2841 (15.8%)
352/2698 (13.1%)

264/1896 (13.9%)
279/869 (14.9%)
250/1774 (14.6%)

356/2614 (13.6%)
327/2120 (15.4%)
119/805 (14.8%)

120/812 (14.8%)
373/2733 (13.7%)
309/1994 (15.5%)

417/2892 (14.4%)
385/2647 (14.5%)

646/4494 (14.4%)
156/1045 (14.9%)

739/5191 (14.2%)
63/348 (18.1%)

737/5300 (13.9%)
65/239 (27.2%)

503/3823 (13.2%)
299/1716 (17.4%)

734/5201 (14.1%)
68/338 (20.1%)

714/5247 (13.6%)
88/292 (30.1%)

430/3211 (13.4%)
372/2328 (16.0%)

1.00
0.81 (0.69-0.94)

1.00
1.10 (0.92-1.32)
1.06 (0.88-1.28)

1.00
1.16 (0.98-1.38)
1.08 (0.84-1.38)

1.00
0.91 (0.72-1.15)
1.10 (0.85-1.42)

1.00
1.04 (0.89-1.22)

1.00
1.03 (0.85-1.25)

1.00
1.24 (0.92-1.65)

1.00
2.11 (1.55-2.85)

1.00
1.34 (1.14-1.57)

1.00
1.36 (1.01-1.79)

1.00
2.51 (1.91-3.27)

1.00
1.15 (0.98-1.34)

681/2841 (24.0%)
644/2698 (23.9%)

415/1896 (21.9%)
453/1869 (24.2%)
457/1774 (25.8%)

686/2614 (26.2%)
490/2120 (23.1%)
151/805 (18.8%)

219/812 (27.0%)
672/2733 (24.6%)
4341994 (21.8%)

687/2892 (23.8%)
638/2647 (24.1%)

1087/4494 (24.2%)
238/1045 (22.8%)

1230/5191 (23.7%)
95/348 (27.3%)

1256/5300 (23.7%)
69/239 (28.9%)

792/3823 (20.7%)
533/1716 (31.1%)

1211/5201 (23.3%)
114/338 (33.7%)

1227/5247 (23.4%)
98/292 (33.6%)

519/3211 (16.2%)
806/2328 (34.6%)

1.00
0.99 (0.87-1.13)

1.00
1.17 (1.00-1.37)
1.27 (1.09-1.49)

1.00
0.88 (0.76-1.02)
0.70 (0.56-0.87)

1.00
0.88 (0.73-1.06)
0.88 (0.71-1.08)

1.00
1.11 (0.98-1.27)

1.00
0.95 (0.80-1.12)

1.00
1.17 (0.90-1.50)

1.00
1.11 (0.82-1.50)

1.00
1.57 (1.37-1.80)

1.00
1.41 (1.10-1.79)

1.00
1.35 (1.04-1.75)

1.00
2.62 (2.31-2.99)

@ Based on multiple logistic regression controlling for gender, grade, older siblings, maternal age at childbirth, smoking in household, indoor
domestic pets, paternal history of asthma, atopic dermatitis and allergic rhinitis, and maternal history of asthma, atopic dermatitis anihdtiergic

b At least 10 cigarettes a day smoked inside the house.

¢ Cats, dogs and birds.

history was independently associated with an increasiedependently associated with an increased prevalence
prevalence of atopic dermatitis.
The prevalence of rhinoconjunctivitis was not mark- When subjects were divided according to parents
edly different between genders. Higher grade wagith at least one allergic disorder, a positive allergic
independently related to an increased prevalence hogtory in both parents doubled the prevalence of
rhinoconjunctivitis, showing a positive dose—responseheeze and atopic dermatitis and quadrupled the
relationship p for linear trend = 0.003). In contrast,prevalence of rhinoconjunctivitis (Table 3). A positive
there was a significant inverse association between twaternal allergic history was more evidently associated

or more older siblings and rhinoconjunctivitip §or

of rhinoconjunctivitis.

with an increased prevalence of wheeze and rhinocon-

linear trend =0.002). No apparent relationship wganctivitis, but not atopic eczema, than a positive
found between maternal age, smoking in the househgldternal allergic history. However, a clear positive

or indoor domestic pets and

rhinoconjunctivitisdose—response association was observed for all of the

Maternal but not paternal histories of asthma arallergic disorders in the offspringp(for linear trend
eczema and both paternal and maternal rhinitis wete.0001 for each allergic disorder). No marked
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Table 3. Adjusted odds ratios (OR) and 95% confidence intervaEurope, on the sibling effect in allergic disorders (17).
(95% CI) of allergic disorders according to parents with at least ofegr hayfever, all 17 reviewed studies found a significant
allergic disorder in 5539 children in Suita, Japan, 2001. inverse relation with sibling size; for eczema, 9 of 11

Adjusted OR (95% Cf) studies reported an inverse association; and for asthma
Parental or wheeze, 21 of 31 studies showed such an effect. Six
history Wheeze  Atopic dermatitis Rhinoconjunctivitis of seven analyses revealed a stronger protective effect
Neither parent 1.00 1.00 1.00 by having older siblings than by having younger

Fatheronly ~ 1.19 (0.84-1.68) 1.61 (1.28-2.02) 1.64 (1.33-2.02) siblings. The present findings are in partial agreement
Mother only ~ 1.49 (1.13-1.98) 1.42 (1.16-1.73) 2.82 (2.38-3.35) \jth these observations. Karmaus and Botezan sug-
E?é? parents <20'%%(()11'56_2'7620%6%%1(1'61_2'43)0.5‘6(1)(1) (3.44-4.91) yested that it is time to consider alternative explanations
trend such asin utero programming or endocrine effects
rather than the prevailing “hygiene hypothesis” (17).

a Ba:;ed_ on multiple logistic regre_ssi(_)n controlli_ng for gender, gradg hein utero environment is |ike|y to Change with parity
older siblings, maternal age at childbirth, smoking in household argnd the organochlorine burden seems to decrease with
Indoor domesfic pets. an increasing number of children (17, 20). The inter-

pretation that the sibling effect was a causal factor
related to the clinical manifestation of rhinoconjuncti-
differences between genders were foupd 0.84, 0.32 vitis, but not wheeze or atopic dermatitis, is problematic
and 0.88 for homogeneity of OR for wheeze, atopisince in the present study only 15% of children had two
eczema and rhinoconjunctivitis, respectively). or more older siblings. It may be difficult to detect a
clear inverse relationship of sibling size with wheeze or
atopic eczema in a population with fewer children.

: : The current research showed that maternal age at
Discussion childbirth, smoking in the household and indoor
In the present study, male gender was independentdgmestic pets were not apparently related to any of
associated with an increased prevalence of wheeze dne allergic disorders. A retrospective cohort study of
a decreased prevalence of atopic eczema. There wasSmeedish conscripts showed that young maternal age
relation between gender and rhinoconjunctivitis. Prevas independently associated with an increased risk of
vious findings on gender and allergic disorders were nasthma, but a decreased risk of allergic rhinitis (15). A
necessarily consistent. Phase | of the ISAAC studystorical cohort study of UK adolescents also found a
reported that, on average, prevalence values of syngignificant inverse association between young maternal
toms of asthma and atopic dermatitis in the 13-14-y agge and hayfever (16). In a prospective study of British
group were higher for females than for males, althougthildren, maternal age did not affect the risk of atopic
the proportion of females and males studied varieetzema (9). The current results may reflect similar
among the centers in 56 countries (1, 2). A longitudinglatterns of childcare irrespective of maternal age among
study of children aged 5-9y showed that male gendére mothers of the study subjects. With regard to
was independently associated with a 2.4-fold increasethoking, a significant positive association between
risk of asthma (13), whereas gender was unrelatedgarental smoking at home and wheeze was observed
asthma in a case—control study of children aged 3—4 yima cross-sectional study of UK primary schoolchildren
Canada (8). More information is needed regarding tl{#2). A case—control study in Canada showed a signi-
guestion of whether the association between gender ditdnt positive relationship between heavy maternal
allergic disorders is age related in Japan. smoking and persistent asthma among children (14). A

The prevalence of rhinoconjunctivitis, but notohort study in the UK found that the effect of maternal
wheeze or atopic dermatitis, significantly increasesmoking on wheeze seen at 1 and 2 y was lost by the age
with advancing grade in the present study. The ISAAGf 4y (10). There was no material association between
showed prevalence values for symptoms of wheezmrental smoking and asthma in a longitudinal study of
atopic eczema and rhinoconjunctivitis in the previoudSA children aged 5-9y (13). Two reviews have
12mo of 17.3%, 16.9% and 7.8%, respectively, isuggested that parental smoking is unlikely to increase
Japanese children aged 6-7y, and 13.4%, 10.5% &hd risk of allergic sensitization in children (21, 22).
14.8%, respectively, in those aged 13-14y (1-3). THassive smoking may not be causal in adolescents,
present results partially agree with these observatiomdthough parental smoking could account for infantile
The older children may have had more time to ballergic sufferers. In addition, people in the household
sensitized to cedar pollen with increasing grade. with allergic children may have altered their smoking

A significant inverse dose-response relationshimbits. Alternatively, the dichotomization of smoking in
between the number of older siblings and the prevalende household at 10 or more cigarettes a day versus 0-9
of rhinoconjunctivitis, but not wheeze or atopicigarettes a day could have masked a true positive
dermatitis, was observed in this survey. Karmaus amgsociation in this investigation. These findings corro-
Botezan reviewed 53 different studies, mainly ifborate the few previous observations showing no
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