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Introduction

Inmanydevelopedsocietiesallergiesamongchildrenareontheincrease.

EpidemiologicalsurveysonprimaryschoolchildrenconductedinWesternJapandur

ingthepasttwodecadesshowsimilartendencies. Theprevalenceofbronchialasth

ma,allergicrhinitisandconjunctivitis,andhayfeverisontheincreasewhilethatof

atopiceczemahasslightlydecreased.
Atthesametime,theageat丘rstcontraction

ofasthmahasdeclinedandthecorrelationwiththefamilymember'sallergieshas

becomestronger,buttheregionaldifferentialsandthecorrelationwithpopulation

densityandairpollutionhavedisappeared(Nishima2004).
"Whileepidemiological

studiesondeterminantsofallergies,withgeographicalandagelimitations,aremore

oftenfound,almostnosocialstatisticalstudieshavebeenconductedinJapan.
The

JapaneseGeneralSocialSurveyconductedin2002(JGSS-2002)askedrespondents

whetherornottheythemselvesandtheirfamilymembershavedifferentkindsofaller

giesandoffersthenation-wideinformationonallergies.
ThisisapreliminaryanalysisoftheJGSS-2002micro-dataonthedeterminantsof

allergies(atopiceczema,hayfever,asthma,foodallergyandeitherkindofallergies)

reportedbyrespondentsabouttheirfamilymembers,drawingonlogisticregressions

withandwithoutcontextualvariables.

Inthecontextualanalysis,themicro-datahave

beenlinkedtothecommunity-levelmacro-datafromstatisticaldatabaseatthe

StatisticsBureau'swebsite(http://www. stat.go.jp)andthePollutantReleaseand

TransferRegister(PRTR)indicatorsofferedatthewebsiteoftheOrganizationfor

ResearchandCommunicationonEnvironmentalRiskofChemicals(http://ww.

ecochemi. jp/PRTR2005/prtr-index. html).Duetothepreliminarynatureandthe

lackandinconsistentresultsofpastJapanesestudies,nohypo也eseshavebeencon

structedinadvance.
Thisisalsoanextensionoftheauthor'spaststudies(Kojima

2005a2005b,2006)withanemphasisongenderdifferencesandfamilymembers.
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Dataand:Method

SincethedetailedinformationontheJGSS-2002isavailablein也ecodebook

(OsakaUniversityofCommerceandUniversityofTokyo,2004)andattheJGSSweb

siteofOsakaUniversityofCommerce(Daishodai)(http://www.jgss.daishodai.ac.
jp/english/eframe/englishtop.html),onlyabriefintroductionwillbegivenhere.

TheJGSS-2002isanation-widesurveywithasampleof5,000menandwomenaged

20-89from341enumerationdistricts(2,953usablecases).Ithasasimilarcontent

astheGSSintheUSandotherGSS-typesurveysinEurope,askingaboutgeneral

socialattitudesandbehaviorsaswellasdemographics.Thedependentvariables

derivefromQuestion32intheJGSS-2002,askingrespondentswhetherornotthey

themselvesandtheirfamilymembershaveanyofthefourkindsofallergies(atopic

eczema,hayfever,asthmaorfoodallergy)ornone.Inthisstudyonlytheallergies

offamilymembershavebeenanalyzed.Buttherespondent'scontractionofallergies

hasbeenusedtocontrolforcommongeneticand/orenvironmentalfactorsinthis

analysisofallergycontractionbyfamilymembers.

Independentvariablesderive血-omtheJGSS-2002,theStatisticsBureau's2004

municipalitydatabaseandthe2003PRTRindicatorsforeach2004municipality.The

JGSS-2002variablesforindividualcharacteristicsincludedemographictraits(sex,

age,maritalstatusandnumberofeachtypeofsiblings),socio-economictraits(edu

cationandoccupation),behavioraltraits(frequencyofwashing,cleaning,dinnerwith

allthefamily,exerciseandtheuseofpublictransportation,thepurchaseoforganic

vegetables,drinkingandsmoking,thenumberoftraumaduring血elast丘veyears,

workweek,weeklyworkinghours,dailyTV-watchinghoursandtheaffiliationwith

religion.

TheJGSS-2002variablesformicro-levelenvironmentalcharacteristics

includehouseholdsize,houseareaandtype,theexistenceoffearfulspottowalkat

nightintheneighborhood,urban-ruralresidence,region,urban-ruralresidenceatage

15,regionatage15andsurveycompanybranch.

Ontheotherhand,independentvariablesfortherespondent'scommunityofresi

dence,whichwerecalculatedfrominformationintheStatisticsBureau'sdatabase,

includevariouskindsofproportionsinthepopulation,incidenceratesperpopulation,

numbersormonetaryvaluesperpersonandnumbersormonetaryvaluespersquare

kilometerbasedonthecombinationofaggregatestatistics.Independentvariablesof

丘vePRTRindicatorsinclude1)Non-PesticideAirPollutantRisktoHumans,2)Non

PesticideWaterPollutantRisktoHumans,3)Non-PesticideWaterPollutantRiskto

AquaticBiosphere,4)PesticideUseRisktoHumans,and5)PesticideUseRiskto

Biosphere.Theyhadbeencalculatedwithdifferentweightsfortoxicityfromthe

2003PRTRdatafromtheMinistryofEnvironmentbytheOrganizationforResearch
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Tab一e1DeterminantsofFami一yMembersAllergiesReportedbyMarriedRespondents

LivingwithChildren:BothSexesAged20-69

Hay Fever Food AllergyIndep Var Category

(Constant)
SexFemale
Age
30-39

40-49
50-59
SibSize

2sibs
EducationSeniorHigh
JuniorColl
University
OccupationProf,/Man
Sales
Service
Manua
Agric
NoWork
HHSbie

HouseArea

HouseType
Neighbor
CityType

Region

Residence
at15

Region
at15

4persons
5persons
6persons-+
<50m2
50-99m2
100-149m
Collective
FearfulSpot
Metropolitan
OtherCity
Hok/Tohoku
Kanto
Kinki
Chu-Shikoku
Kyushu
LargeCity
MediumCity
OtherCity
Hok/Tohoku
Kanto

Kinki
Chu-Shikoku
Kyushu
WashingEveryday
Several/wk
CleaningEveryday
Several/wk
FamDinnerEveryday
Several/wk
Once/wk
PubTranspFrequent
OrgVegetNon-Buyer
AlcoholEveryday
Non-Drinker
CigaretteSmoker
PastSmoker
Traumain
last5yearsTwice+
Workd/wk6days+
Workh/wk60hours4
Wh/day6hours+
ReligionInvididual
Family

-3.113***
0.092-0.304
-0.713*0.307
-0.421#0.896**

- 6.013***

- 0.152

1.469**

0.679　　　　　　　- 0.057

0.644 *　　　　　　- 0.089　　　　　　　　0.056

0. 002

0.093　　　　　　　- 0.258

-0.106

0.643***　　　　　一0.190

0.783 **

- 0.480

-0.171

- 0.091

- 0.176　　　　　　　- 0.293

- 0.029　　　　　　　　- 0」_10

- 0.312　　　　　　　　- 0.439

- 0.324　　　　　　　- 0.453

0.612***

0.544 **

0.721***

-0,　　　　　　　　- 0.219

- 0.047

-0.131

0.087　　　　　　　　0.316

0.261 *

- 0.037

-0.052
-0.799
-0.501#0.038
0.326*
0.279
0.244

-0.144
-0.413
0.246-0.017
-0.386
-0.539
-0.270
0.589*

0.528**
1.874***
0.3610.104

0.201
0.344,109
0.024
0.-0.0980. 136　　　　　　　　0.409 #　　　　　　　0.402

0.351
0.105
-0.2180.421

-0.601
0.085-0.143
-0.061
-0.223-0.359

1.696*
0.331

0.394
0.465,222
1.426#-0.060
0.0.046
0.085
-0.046

01000.496-0.924
0.078-0.056
-0.268-0.0730.606
0.132-0.704
-0.020-0.905-0.578
-0.188--0.277
0.005
0.329#-0.129
0.120-0.2330.172
0.167.

271
0.292#-0.383
-0.1720.035-0.125
0.291
-0.1060.513#0.104-0.391#
0.0570.225
0.294#-0.043
0.333#-0.124

0.094
0.185
-0.108
0.161
-0.281
0,282
0.081

-0.122
0.057
-0.103
0.448
-0.026
-0」_62
0.341

0.125
0.544#
-0.596
-0.248
0.780*
1.099***
-0.369
0.822S
-1.319*
-1.377*
0.229

0.118
-0.314
-0.366
0.094
-0.216
0.221
-0.087
0.115
0.078
-0.157
0.167
-0.-jii
O.055
-0.089
-0.020
0.016
0.151
0」_64
0.000
0.127
-0.212
0.411#
0.107
0.152
0.019

Respondent's Eczema

Allergies Hay Fever
Asthma

Food Allergy

0.283
1.605***
0.561*
0.332

0.523
0.020
1.854***
0.797*

0.648
0.884***
0.611
3.059***

1.444***
1.075***
1.308***
1.034***

331.2***
1737
29.0

166.2***
1737
11.0

213.3***
1737
6.0

一2 LLRatio

N

Frequency {%)

(Source)　JGSS-2002 micro-data.

(Note)　　#p<0.10, *p<0.05, **p<0.01, ***p<0.001.
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andCommunicationonEnvironmentalRiskofChemicals,YokohamaNational

University.Inthecontextualanalysisthelogisticregressionwithstepwiseselection

hasbeenappliedtomicro-dataattachedwithcommunity-leveldata. Thecasesforthe

analyseswerelimitedtomarriedrespondentsagedbelow70(20-69)livingwithchil

drentoavoidthepossiblebiasesduetotheheterogeneityamongolderrespondents.

Results

A. BasicModel

(1)AtopicEczema

Table1showstheresultsof血ebasicmodelwithapredeterminedsetofindivid

ual-levelindependentandcontrolvariablesandwithoutcommunity-levelcontextual

variablesforrespondentsofbothsexes. Itrevealsthatgenderhasnosigni丘cant

effectsoneitherkindofallergiescontractedbyfamilymembers,whilethereported

prevalenceofeitherkindofallergiesatthebottomofthefollowingtwotablestendsto

beloweramongfemalerespondents. AccordingtoColumn1,thereportedpreva

lenceofatopiceczemaoffamilymembersissigni丘cantlyincreasedbycompletionof

seniorhighschoolorhigherlevel,householdsizeof4orlargerand血"equentwashing,

whileitissigni五cantlydecreasedonlybyTVwatchingfor6hoursormoreperday.
Thepositiveeffectsofeducationmayshowthoseonreportingorrecognitionrather

thanonactualincidence. Thepositiveeffectsofhouseholdsizemayshowthoseof

numberofchildrenratherthanhousecrowing. Thepositiveeffectsoffrequentwash

ingmayshoweitherreversecausationorpossibleharmfuleffectsofdetergents. The

negativeeffectsoflonghoursofTVwatchingmayshowreversecausation,butthey

canalsoshow也osecausedby血ereductionofstress血rough′TVwatchingtoge血er

byrespondentsandtheirfamilymembers,consideringthatthesamevariablehasa

negativeeffectonfoodallergy.
Column1ofTables2and3showstheresultsformaleandfemalerespondents,

whichshowrelativelylargegenderdifferencesintheeffectofeachindependentvari

ableonatopiceczemaoffamilymembers. AccordingtoColumn1ofTable2formale

respondents,ages40-49,completionofseniorhighschooloruniversity,household

sizeof4orlarger,fearfulspotintheneighborhoodhavesigni丘cantandpositive

effects,whilemediumcityresidenceatage15,onetraumaduringthelast5yearsand

TVwatchingof6hoursormorehavesigni五cantandnegativeeffects. Malerespon

dentsintheir40smaybemorelikelytohavechildrenatprimeageofallergies. The

effectoffearfulspotintheneighborhoodmayshowtheeffectsofphysicalenviron

mentorthereflectionofstressheldbymalerespondents.
AccordingtoColumn1ofTable3forfemalerespondents,completionofsenior

highschoolorhigher,householdsizeof4orlarger,washingeveryday,2ormoretrau-
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Table2DeterminantsofFamilyMembersAllergiesReportedbyMarriedRespondents

LivingwithChildren:MalesAged20-69

Indep Var Category Hay Fever Fo od Allergy

(Constant)
Sex
Age

Female
20-29

30-39
40-49
50-59
SibSize1sibs
2sibs
EducationSemorHigh
JuniorColl
University
OccupationProf,/Man
Sales
Service
Manual
Agnc
NoWork
HHSize4persons
5persons
6persons+
HouseArea<50m
50-99m2
100-149m!
HouseTypeCollective
NeighborFearfulSpot
CiもrTypeMetropolitan
OtherCity
RegionHok/Tohoku
Kanto
Kinki
Chu-Shikoku
晦ushu
ResidenceLargeCity
at15MediumCity
O仇erCity
RegionHok/Tohoku
at15Kanto
Kmki
Chu-Shikoku
Kyushu
WashingEveryday
Several/wk
CleaningEveryday
Several,/wk
FamDinnerEveryday
ExerciseSeveral/wk
Once/wk
PubTranspFrequent
OrgVegetNon-Buyer
AlcoholEveryday
Non-Drinker
CigaretteSmoker
PastSmoker
TraumainOnce
last5yearsTwice+
Workd/wk6days+
Workh/wk60hours十
TVh/day6hours+
ReligionInvididual
Family

*
*
*
-
*
*

*
*
*
*
*
3
耳
*
*
丑
H
丑
H

O
N
L
O
i
J
)
N
C
S
I
0
f
O
<
i
)
^
f
C
O
N
C
O
^
J
'
C
O
0
1
C
O
I
O
C
O
O
O
^
O
O
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O
C
^
I
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C
S
I
C
<
1
1
^
l
D
-
-
T
ワ
q
C
-
J
L
O
C
7
>
C
O
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O
Q
0
-
*
<
X
>
ハ
z
>
0
-
e
n
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-
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c
D
O
O
<
」
5
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-
I
C
」
>
C
ォ
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C
-
-
O
Q
O
i
-
I
[
>
-
[
>
-
t
.

C
。
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1
C
。

o
L
f
l
O
1
.

3
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3
E
:
g
f
f
i
!
ァ
糾
S
S
&
3
S
S
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S
S
娼
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。
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O
^
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O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
'
-

-2.545***

*
*
*
*
蝣
サ
#
*

丑
t
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サ
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サ
#
*
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t
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Respondent's Eczema

Allergies Hay Fever
Asthma

Food Allergy

0.229
1.595***
0.346
0.155

0.484
0.003
1.654**
1.463**

2.678***
0.404
0.040
4.262***

-2工⊥Ratio

N

Frequency (%)

153.1***174.3**124.7***167.8***
821821821821
17.729.611.16.0

(Source)　J GSS-2002 micro-data.

(Note)　　#p<0」10, *p<0.05, **p<0.01, ***p<0.001.
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maduringthelast5yearsandindividualreligionhavesigni五cantandpositiveeffects

onatopiceczemaoffamilymembers,butnoindependentvariableshavesignificant

andnegativeeffects.
uleeffectofreligionmayreflectreversecausation. Theposi

tveeffectsoftraumaamongbothsexesmayreflectitseffectsthroughheavystressfor

themselvesandtheirfamilymembers. Whilerespondents'contractionofatopic

eczema,asthmaandfoodallergyhaspositiveeffectsonatopiceczemaoffamilymem

bers,theeffectsofrespondents'contractionofallergiesdifferbygender. Male

respondents'atopiceczemaandfoodaller,野havepositiveeffectsonatopiceczemaof

familymemberswhilefemalerespondents'atopiceczema,hayfeverandasthmahave

positiveeffects.

(2)HayFever

Column20fTable1forrespondentsofbo血sexesshows也at血ereportedpreva

lenceofhayfeveramongfamilymembersissigni丘cantlyincreasedbycompletionof

seniorhighschoolorhigherlevel,householdsizeof4orlarger,fearfulspotinthe

neighborhood,cleaningeveiyday,exerciseofseveraltimesperweek,presentandpast

smoking,whileitissigni五cantlydecreasedbyages20-39,residenceinHokkaidoand

TohokuRegions,andwashingofseveraltimesperweek.
Thepositiveeffectoffre

quentcleaningmayre且ectreversecausationormoreexposuretopollenofconifer

trees.Exercisemayalsoincreasethechancetobeexposedtopolleniffamilymem

bersdoittoge仇erwithrespondentsorasoftenasrespondentsand/oriftherespon

dentbringsinpollen血-omoutside,whileresidenceinHokkaidoandTohokuRegions

mayreduceit. Thenegativeeffectsofages20-39mayreflectthefactthatchildren

startcontractinghayfeveraroundtheageof10. Whiletherespondent'ssmoking

maydecreasehis/herowncontractionofhayfever,itincreasesthecontractionofhay

feverbyhis/herfamilymembers.

However,Column2ofTables2and3forrespondentsofeachgendershowsdif

ferenteffectsofeachindependentvariableonhayfeveroffamilymembersandeven

opposingeffectsofdrinkingeverydaybetweenmaleandfemalerespondents.

AccordingtoColumn2ofTable2formalerespondents,completionofseniorhigh

schoolorhigherlevel,householdsizeof4orlarger,residenceinnon-metropolitan

cities,exerciseofseveraltimesperweekanddrinkingeverydayhavepositiveeffects

onhayfeveroffamilymembers,whileages20-39,residenceinChu-ShikokuRegion

andwashingofseveraltimesperweekhavenegativeeffects.
Thepositiveeffectsof

non-metropolitanresidencemaysuggestthatfactoriesofheavyandchemicalindus

triestendtobelocatedinthesecitiesandlessstrictanti-pollutionmeasuresmaybe

foundinthesecitiesthanmetropolitancities,whiletheseeffectsarenotfoundamong

femalerespondents,whichmakesitdifficulttointerpret. uleopposingeffectsofdrink

ingeverydaybetweenrespondentsofeachgenderalsomakeitdifficulttointerpret.
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Tab一e3DeterminantsofFamilyMembersA‖ergiesReportedbyMarriedRespondents

LivingwithChildren:FemalesAged20-69

Indep Var Category Hay Fever Food Allergy

(Constant)
Sox
Aw

Female
20-29

30-39
40-49
50-59
SibSize1sibs
2sibs
EducationSeniorHigh
JuniorColl
University
OccupationProf,/Man
Sales

HHSbie

HouseArea

HouseType
Neighbor
CityType

Region

Residence
at15
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at15
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<50mz
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MediumCity
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Hok/Tohoku
Kanto

Kinki
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Kyushu
WashingEveryday
Several/wk
CleaningEveryday
Several/wk
FamDinnerEveryday
Several/wk
Once/wk
PubTranspFrequent
OrgVegetNon-Buyer
AlcoholEveryday
Nnn-Drinker
CigaretteSmoker
PastSmoker
TraumainOnce
last5yearsTwice+
Workd/wk6days^
Workh/wk60hours4
TVh/day6hours十
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Family
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Respondents Eczema

Allergies Hay Fever
Asth ma

Food Allergy

2.025**
0.652**
1.490***
0.317

0.352
1.827***
0.697#
0.516

0.356
0.098
2.355***
0.292

-0.802
1.622***
1.247#
3.483***

1.599***
1.190***
1.492**
0.992*

-2　LLRabo

N

Frequency (%)

136.1***146.2***216.0***
916916916916
17.828.410.96.048.5

(Source)　JGSS-2002 micro-data.

(Note)　　#p<0.10, *p<0.05, **p<0.01, ***p<0.001, & small number of cases.
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AccordingtoColumn2ofTable3forfemalerespondents,completionofsenior

highschoolorjuniorcollege,householdsizeof4or6,fearfulspotintheneighbor

hood,cleaningeveryday,currentsmokingandindividualreligionhavepositiveeffects

onhayfeveroffamilymembers,whilenowork,non-purchaseoforganicvegetables,

drinkingeveryday,workweekof60rmoredaysandTVwatchingof60rmorehours

perdayhavenegativeeffects.
Noworkoffemalerespondentssuggestthattheyare

full-timehomemaker,whichshoulddecreasestressforthemselvesandtheirfamily

membersandwhichmayincreasetimetomakeeffortstodecreasetheamountof

pollenintheirhouse.
Non-purchaseoforganicvegetablesshouldreflectreversecau

sation.Theworkweekof60rmoredaysmaymeanthattherespondentsareself

employed,whichmaydecreasethestressofrespondentsthemselvesandtheirfamily

members.
Whiletherespondents'contractionofhayfeverandasthmahaspositive

effectsonhayfeveroffamilymembersamongrespondentsofbothsexes,theeffectof

respondent'scontractionofasthmaissigni五cantonlyamongfemales.

(3)As血ma

Column3ofTable1forrespondentsofbothsexesshowsthatthereportedpreva

lenceofasthmaamongfamilymembersissignificantlyincreasedbyages30-49,

householdsizeof5orlarger,residenceinnon-metropolitancitiesandnon-purchaseof

organicvegetables,whileitissigni丘cantlydecreasedbydrinkingeveryday. The

effectofnon-purchaseoforganicvegetablesonasthmaoffamilymembersisinthe

oppositedirectiontoitseffectonhayfever,whichmaysuggestthatthepurchaseof

organicvegetablesactuallydeterstheincidenceofasthmaamongfamilymembers.
Thenegativeeffectofdrinkingeverydayapparentlyreflectstheeffectamongmale

respondents,butitisintheoppositedirectiontoitseffectonhayfeveramongmale

respondents,whichisdifficulttointerpret.
Itmayberelatedtothehereditarytrans

missionofenzymetodissolvealcohol,thechangeintheamountandcompositionof

dinnerdisheswithfather'salcoholconsumptionortheintakeofalcoholvaporbyfami

lymembers.

Column3ofTables2and3forrespondentsofeachgendershowslargelydiffer

enteffectsofeachindependentvariableonasthmaoffamilymembersandonlythe

positiveeffectsofhouseholdsizeisincommonamongmaleandfemalerespondents.
AccordingtoColumn3ofTable2formalerespondents,ages20-29and40-59,house

holdsizeof5orlarger,houseareaof50-99squaremeters,fearfulspotintheneigh

borhood,residenceinnon-metropolitancities,residenceinKinkiorKyushuRegion,

washingeverydayandnon-purchaseoforganicvegetableshavepositiveeffectson

asthmaoffamilymembers,whilesalesoccupation,smallcityresidenceatage15,resi

denceinKinkiorKyushuRegionatage15,cleaningeverydayorseveraltimesper

week,drinkingeverydayandindividualreligionhavenegativeeffects.
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Thepositiveeffectofhouseareaof50-99squaremeters,whichisnottoolargefor

afamilyeveninJapan,maysuggestthepossibleenvironmentalcontaminationor

stressinsidethehouseduetocrowding.
′Thefactthatthecurrentresidenceinnon

metropolitancitiesandKinkiorKyushuRegionandthepastresidenceatage15in

smallcitiesandKinkiorKyushuRegionhaveoppositeeffectsmaysuggesttheeffect

ofdeterioratedlivingenvironment.

Thenegativeeffectofsalesoccupationisdi皿cult

tointerpret,butitmaysuggestthatthosemenaremorelikelytobeself-employed

withlessstressfulfamilylife.
Frequentcleaningmayactuallyreducetheprevalence

ofasthmaamongfamilymembersthroughthemaintenanceofcleanerenvironment

insidethehouse.
AccordingtoColumn3ofTable3forfemalerespondents,ages30-39,household

sizeof5orlarger,frequentuseofpublictransportationandnon-drinkinghavepositive

effectsonasthmaoffamilymembers,whileonlyagriculturaloccupationhasanegative

effect.

Thepositiveeffectof血・equentuseofpublictransportationisintheopposite

directiontoitsnegativeeffectonfemalerespondents'contractionofasthmapossibly

becausethenegativeeffectonfemalerespondents'contractionofasthmamayreflect

reversecausation.
Thenegativeeffectofagriculturaloccupationoffemalerespon

dentsmaysupportthe"hygienehypothesis"basedontheobservationoflowerpreva

lenceofasthmaamongchildrenraisedinfarmsintheWest(Brackenetal. 2002:181,

Tatters丘eldetal.2002:1314).Whiletherespondents'contractionofasthmaandfood

allergyhaspositiveeffectsonasthmaoffamilymembersamongrespondentsofboth

sexes,theeffectofrespondent'scontractionoffoodallergyissigni五cantonlyamong

males.

(4)FoodAllergy

Column40fTable1forrespondentsofbo血sexesshows也at血ereportedpreva

lenceoffoodallergyamongfamilymembersissigni丘cantlyincreasedbyages20-29,

householdsizeof4orlarger,residenceinHokkaido,Tohoku,KantoorKyushu

Region,cleaningeveryday,non-drinking,oneormoretraumaduringthelast5years

andworkweekof60hoursormore,whileitissigni丘cantlydecreasedbysibsizeof2,

residenceinKantoRegionatage15,TVwatchingof6hoursormoreperdayandindi

vidualreligion.

Thepositiveeffectofages20-29isthecombinedresultsofpositive

effectsofages20-59amongmalerespondentsandnegativeeffectsofages30-59,butit

isdi丘culttointerpret.
Perhaps,genderdifferencemayberelatedtothedifferencein

ageofchildrenandgrandchildrenlivingtogetherduetothedifferenceinthemean

ageatmarriage.
Regionaldifferencesmayreflectthelocalfoodhabits,butitisdiffi

culttoidentify.Thepositiveeffectofnon-drinkingmayreflecthereditarytraits,but

thatoftraumaandlongworkinghoursandthenegativeeffectsofTVwatchingand

religionmaysuggesttheeffectofphysicaland/ormentalstressofrespondents,which
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maybesharedbychildren. Thenegativeeffectofsibsizeof2isdifficulttointerpret,

butitmayberelatedtohigherproportionofco-residencewithrespondents'parents

becauseitisthereflectionofnegativeeffectsfoundamongmalerespondents.

Column4ofTables2and3forrespondentsofeachgendershowsdifferent

effectsofeachindependentvariableonfoodallergyoffamilymembersandcurrent

smokingevenhaseffectsintheoppositedirectionamongmaleandfemalerespon

dents. AccordingtoColumn4ofTable2formalerespondents,ages20-39and50-59,

householdsizeof6orlarger,houseareaoflessthan50squaremeters,frequentuseof

publictransportation,drinkingeverydayornon-drinkingandworkweekof60hours

ormorehavepositiveeffectsonfoodallergyoffamilymembers,whilesibsizeof2,

mediumcityresidenceatage15,washingeverydayandcurrentandpastsmoking

havenegativeeffects.
′Thepositiveeffectsoflargehouseholdsizeandsmallhousesizemaysuggestthe

possibleenvironmentalcontaminationorstressinsidethehouseduetocrowding.

Thepositiveeffectsofothervariablesalsoseemtoberelatedtostressfeltbymale

respondentsandpossiblyhisfamilymembers. Thenegativeeffectsofindependent

variablesaredi皿culttointerpret,particularlythoseofsmoking,butsomeofthemmay

berelatedtolessstressfulfamilylife.

AccordingtoColumn4ofTable3forfemalerespondents,householdsizeof5or

larger,residenceinHokkaido,Tohoku,KantoorKyushuRegion,cleaningeveryday,

exerciseofonceaweek,non-drinkingandoneormoretraumaduringthelast5years

havepositiveeffectsonfoodallergyoffamilymembers,whileages40-49,residencein

KantoorKyushuRegionatage15,currentandpastsmoking,TVwatchingof6hours

ormoreperday,andindividualreligionhavenegativeeffects. Thepositivee∬ectsof

cleaningeveryday,exerciseofonceaweekandnon-drinkingaredifficulttointerpret,

buttheymayreflectreversecausation. Whiletherespondents'contractionofhay

feverandfoodallergyhaspositiveeffectsonfoodallergyoffamilymembersamong

respondentsofbothsexes,theeffectofrespondent'scontractionofhayfeverissigni五一

cantonlyamongfemales.
Inaddition,malerespondents'contractionofatopic

eczemahasapositiveeffectonfoodallergy,whilefemalerespondents'contractionof

asthmahasapositiveeffect.

(5)AnyAllergy

Column50fTable1forrespondentsofbothsexesshows也atcompletionof

seniorhighschoolorjuniorcollege,householdsizeof4orlarger,fea血1spotinthe

neighborhoodandworkweekof60hoursormorehavesigni五cantandpositiveeffects

oneitherkindofallergiesoffamilymembers,whilenoindependentvariableshavesig

nmcantandnegativeeffects.
Eventhosevariableswithsignificantandpositive

effectsarefewerthaninthemodelforeachkindofallergy. ′Thismaybebecause
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someindependentvariableshavesigni五canteffectsonlyonalimitednumberofaller

giesoffamilymembersandbecauseothershavesigni丘canteffectsintheopposite

directionondifferentkindofallergiesoramongrespondentsofeachgender.

Infact,Column5ofTables2and3showsdifferenteffectsofeachindependent

variable,includingcleaningeverydaywiththeeffectsintheoppositedirectionamong

maleandfemalerespondents.
AccordingtoColumn5ofTable2formalerespon

dents,householdsizeof4and6orlarger,fearfulspotintheneighborhood,non-met

ropolitancityresidenceandworkweekof60hoursormorehavepositiveeffectson

eitherkindofallergiesoffamilymembers,whilehouseareaoflessthan50square

meters,mediumcityresidenceatage15andcleaningeverydayhavenegativeeffects.
Thenegativeeffectofsmallhousesizeisnotonlyagainstintuitionbutalsounusualin

thesensethatitdoesnothaveasigni五cantandnegativeeffectonneitherkindofaller

giesoffamilymemberswhileithasasignificantandpositiveeffectonfoodallergy.
Thismayberelatedtothecontrolofcontractionofallergiesbymalerespondents.

AccordingtoColumn5ofTable3forfemalerespondents,householdsizeof4orlarg

er,residenceinKantoRegion,cleaningeveryday,currentsmokingandindividualreli

gionhavepositiveeffectsoneitherkindofallergiesoffamilymembers,whileonly

workweekof6daysormorehasanegativeeffect.
Asexpected,amongbothsexes

respondents'contractionofeachkindofallergieshasasigni丘canteffectoneitherkind

ofallergiesoffamilymembers.

B. ExploratoryContextualModel

(l)AtopicEczema

Table4showstheresultsforthecontextualmodel,consistingofindividual-level

andcommunity-levelindependentvariables,withstepwiseselectionforrespondentsof

bothsexes. Itrevealsthatgenderhasnosigni丘canteffectsexceptoneitherkindof

allergiescontractedbyfamilymemberspossiblybecauseofcontrolfortherespon

dent'sowncontractionofallergies. AccordingtoColumn1,血ereportedprevalence

ofatopiceczemaoffamilymembersissignificantlyincreasedbyresidencein

Hokkaido3,pharmacistsperperson(community-levelvariables),ages40-49,comple

tionofuniversity,householdsizeof4orlarger,houseareaof50-99squaremetersand

twoormoretrauma(individual-levelvariables)aswellas血erespondent'satopic

eczema,asthmaandfoodallergy(controlvariables),whileitissignificantly

decreasedonlybyresidenceinFukuokalandTVwatchingof6hoursormoreper

day. Whilethetablesarenotpresentedhere,theresultsformaleandfemalerespon

dentsshowrelativelylargegenderdifferencesinthesignificanteffectofeachselected

independentvariableonatopiceczemaoffamilymembers. Amongmalerespon

dents,residenceinMiyagil,Shizuokal,AichilorOsakal,percentageofbusiness
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Table4DeterminantsofFamilyMembersAllergiesReportedbyMarriedRespondents

LivingwithChildren:BothSexesAged20-69,withContextualVariables

In d e p V ∬ C a t eg o r y ) H a y F e v e r A s th m a F o o d A lle r g y E ith e r E i也 er (P R T R )

(C o n s ta n t ) - 3 .3 0 6 * * * - 7 .3 44 * * * 0 .2 0 9 0 .6 3 4

蝣1 .1 8 4 * *

B ra n c h of H o k k a id o S 1 .4 2 8 * *

S u r v e y H o k k a id o 4 2 .5 1 6 * * *

C o m p an y Iw a te 2 .33 0 * *

F u k u s h im a 1 .0 5 9 *

S a ita m a l 1.0 37 * *

S a ita m a z 0 .7 42 * 0 .7 6 1 *
N u g a ta 0 .9 0 5 * - 0 .7 95 * . ー 0 .8 1 1 *
Y a m a n a sh i 1 .3 8 1 * *

N ag a n o 0 .9 6 0 * *

A ic h i2 2 .10 8 * *

O s a k a l 1 .3 13 * *

H y o g o 2 0 .9 3 3 *

Y a m a g u ch il 2 .3 08 * *

Y a m a g u c h i2 2 .18 2 *

T o k u sh im a 2 .5 2 3 *

F u k u o k a l - 1 .37 2 *

S ag a 1 .9 1 2 *
O ta 1.4 9 4 *

M iy a z a k i 1 .2 5 7 *

P e stic id e U s e R is k to H u m a n s - 8 .83E -0 7 * *

% A g e d < 1 5 - 6 .4 3 1 * - 2 7 .78 9 * *

5 1 .83 1 *

- 3 3 7 8 .3 * *

C h ild D e p e n d e n c y R a tio

% P r im a r y S ch o o l P u p ils

- l l.6 81 * * *

% 1 ーp e r s o n H H 5 .6 1 2 * * *

% E ld e r ly F a m ily H H 1 4 .2 4 9 * * *

ー/ o E m p lo y e e 5 .1 0 4 * *

% L a b o r F o r c e in In d u s tr y 4 .5 5 7 * * *

C o m m u te r In fl o w / O u tf lo w - 0 .3 3 3 * *

D o c t o r s/ k m 0 .0 1 2 * *

P h a r m a c ist s/ p e r s o n 13 9 .0 *

H o s p ita ls ′p e rs o n ー3 4 0 5 .6 * *
C lin ic s ′p e r so n 79 4 .6 *

R e ta il S h o p s ′p e r s o n - 6 8.2 19 * * 8 9 .52 2 *

M a n u fa c tu re d V a lu e / k m - 0 .0 00 0 3 * *

M a in S tr e e t l e n g th / k m 2 ー0 ▼1 08 ま*

R e c o g n iz e d C rim e s / p e r so n 2 9 .1 79 * * *

S e x F e m a le - 0 .2 8 7 * *

ー 0 .2 8 8 *

A g e 】2 9 1.07 7 *

3 0 - 3 9 0 .8 3 7 * * * 0 .68 8 *

4 0 - 4 9 0 .3 2 3 *

E d u c a tio n U n iv e r s ity 0 .5 8 0 * * *

O c c u p a tio n N o W o rk - 0 .3 3 5 *

H H S iz e 4 p e rs o n s 0 .6 6 7 * * * 0 .7 2 8 * * * 0 .7 3 4 * * *

5 p e rs o n s 1 .10 8 * * ・ 0 .7 4 8 * * * 0 .5 9 6 * * * 0 .5 7 2 * * *
6 p e rs o n s 十 0 .8 5 1 * * * 1 .0 3 5 * * * 0 .9 8 3 * * *

H o u s e A r e a 5 0 - 9 9 m 0 .3 4 6 *

N e ig h b o r F e a r fu l S p o t 0 .2 7 7 * 0 .2 3 2 * 0 .2 2 1 *
R e g io n a t 1 5 H o k /T o h o k u 0 .8 4 9 * * *

W a s h in g E v e r y d a y 0 .2 9 2 *

S e v e ra l′W k - 0 .4 9 3 * *

C le a n in g E v e r y d a y 0 .4 7 3 *

E x e r cis e O n c e / w k 0 .4 7 1 1 *

O rg V e g e t N o n - B u y e r 0 .5 5 7 *

O n c e 0 .7 0 9 *

la s t 5 y e a r s T w ic e 十 0.3 2 7 * 0 .9 8 4 * * *

T V h ′d a y 6 h o u rs 蝣+ 】 0.7 0 1 *

R e s p o n d e n t s E c ze m a 1.7 6 7 * * * 1 .4 7 7 * * * 1 .45 8 * * *
A lle r g ie s H a y F e v e r 1 .4 76 * * * 0 .8 2 0 * * * 1 .0 7 2 * * * 1 .06 5 * * *

A s th m a 1∴ 0 .6 62 * 0 .8 0 7 * 1 .4 4 5 * * *

F o o d A lle rg y 3 .1 3 1 * t t 0 .98 1 *

- 2 L L R a tio 2 1 7 .1 * * * 3 6 1 .9 * * * 1 5 4 .6 * * * 2 68 .1 * * * 2 7 5 .9 * * *
N 17 3 7 17 3 7 17 3 7
F r e q u e n c y {% ) 2 9 .0 1 1 .0 5 3 .1 5 3 .1

(Sources) JGSS-2002 micro-data, Statistics for Municipalities 2004, and 2003 PRTR Indicators.

(Note)　　#p<0.10, *p<0.05, **p<0.01, ***p<0.001, & small number of cases.
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establishmentsinthetertiaryindustry,nursinghomesperperson,dentistsperperson

(community-levelvariables),ages40-49,sibsizeof1,completionofseniorhigh

schoolanduniversity,householdsizeof4ormore,fearfulspotintheneighborhood

(individual-levelvariables)aswellastherespondent'satopiceczemaandfoodallergy

(controlvariables)havesigni丘cantandpositiveeffects,whilenetin-migrationrate,

ratioofhospitalstoclinics,smallcityresidenceatage15havesigni五cantandnegative

effects.
Amongfemalerespondents,however,residenceinOkayama(community

levelvariables),completionofuniversityandhouseholdsizeof4ormore(individual

levelvariables)aswellastherespondent'satopiceczema,asthmaandfoodallergy

(controlvariables)havesigni五cantandpositiveeffectsonatopiceczemaoffamily

members,whilekindergartenspersquarekilometerandpercentageofpopulationin

childcarecentershavesigni五cantandnegativeeffects.

(2)HayFever

Column2ofTable4forrespondentsofbothsexesshowsthatthereportedpreva

lenceofhayfeveramongfamilymembersissigni五cantlyincreasedbyresidencein

Iwate,Fukushima,Yamanashi,Nagano,YamaguchilorOita,percentageoflaborforce

inthesecondaryindustry,doctorspersquarekilometer,clinicsperperson,crimesper

person,ages40-49,householdsizeof4orlarger,fearfulspotintheneighborhood,and

exerciseofonceaweekaswellastherespondent'shayfeverandasthma,whileitis

signi五cantlydecreasedbychilddependencyratio,ratioofcommuterinflowtooutflow,

retailshopsperperson,valueofmanufacturedgoodspersquarekilometer,main

streetlengthpersquarekilometer,nowork,andwashingofseveraltimesperweek.Amongmalerespondents,residenceinYamanashi,Aichi2orHyogol,percentageof

businessestablishmentsinthesecondaryindustry,studentsperseniorhighschool,

ages40-59,exerciseofseveraltimesperweek,anddrinkingeverydayaswellasthe

respondentshayfeverhavepositiveeffectsonhayfeveroffamilymembers,while

valueofmanu血cturedgoodspersquarekilometer,mainstreetleng血persquarekilo

meter,andwashingofseveraltimesperweekhavenegativeeffects.
Amongfemale

respondents,residenceinShigaorYamaguchil,percentageoflaborforceinthesec

ondaryindustry,doctorspersquarekilometer,ages40-49,householdsizeof4,fearful

spotintheneighborhood,andcleaningeverydayaswellastherespondent'shayfever

andasthmahavepositiveeffectsonhayfeveroffamilymembers,whilepercentageof

respondentsworkinginthemunicipalityofresidence,thepercentageofcommuting

workers,annualamountofgarbageperperson,residenceinKinkiRegionandTV

watchingof6hoursormoreperdayhavenegativeeffects.
(3)Asthma

Column3ofTable4forrespondentsofbothsexesshowsthatthereportedpreva-
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lenceofasthmaamongfamilymembersissignificantlyincreasedbyresidencein

Iwate,Niigata,Hyog02,TokushimaorMiyazaki,percentageofemployeesinlabor

force,ages30-49,householdsizeof5orlarger,residenceinHokkaidoorTohoku

Regionatage15,andnon-purchaseoforganicvegetablesaswellas也erespondent's

asthmaandfoodallergy,whilenovariableshavesignificantandnegativeeffects.

Amongmalerespondents,residenceinHokkaid02,Hokkaido5,Saitama2orMiyazaki,

departmentstoresperperson,andages40-49aswellastherespondent'sasthmaand

foodallergyhavepositiveeffectsonasthmaoffamilymembers,whileonlypercentage

ofnuclearfamiliesandpercentageofemployerswithemployeesinlaborforcehave

negativeeffects.
Amongfemalerespondents,residenceinIwateorHyogo2,percent

ageofemployeesinlaborforce,ages30-49,householdsizeof6orlarger,residencein

HokkaidoandTohokuRegionsatage15,frequentuseofpublictransportationand

non-drinkingaswellastherespondent'sasthmahavepositiveeffectsonasthmaof

familymembers,whilenoindependentvariableshavesignr丘cantandnegativeeffects.

(4)FoodAllergy

Column4ofTable4forrespondentsofbothsexesshowsthatthereportedpreva

lenceoffoodallergyamongfamilymembersissigni五cantlyincreasedbyresidencein

Hokkaido4,Aichi2,Osakal,Yamaguchi2orSaga,percentageofone-personhouse

holdsandthatofelderlyfamilyhouseholds,ages20-39,householdsizeof6orlarger,

cleaningeveryday,non-drinking,andoneormoretraumaaswellastherespondent's

hayfever,asthmaandfoodallergy,whileitissigni丘cantlydecreasedonlybyretail

shopsperpersonand′TVwatchingof6hoursormoreperday.
Amongmalerespon

dents,residenceinHokkaido4orSaga,percentageofelderlyfamilyhouseholds,ratio

ofin-migrantstoout-migrants,salesoccupation,householdsizeof6orlarger,andcol

lectivehousingaswellastherespondent'satopiceczemaandfoodallergyhaveposi

tiveeffectsonfoodallergyoffamilymembers,whileonlycurrentsmokinghasanega

tiveeffect.
Amongfemalerespondents,residenceinTochigiorAichi2,residencein

KinkiRegionatage15,cleaningeveryday,twoormoretraumaaswellastherespon

dent'scontractionofanyoffourallergieshavepositiveeffectsonfoodallergyoffamily

members,whilenoindependentvariableshavesigni五cantandnegativeeffects.

(5)AnyAllergy

Column5ofTable4forrespondentsofbothsexesshowsthatresidencein

SaitamalorSaitama2,householdsizeof4orlarger,fearfulspotintheneighborhood

andwashingeverydayaswellas血erespondent'scontractionofanyoffourallergies

havesigni丘cantandpositiveeffectsoneitherkindofallergiesoffamilymembers,

whileresidenceinNiigata,percentageofchildpopulation,hospitalsperpersonand

femaleshavesigni丘cantandnegativeeffects.
Amongmalerespondents,ages40-49
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andhouseholdsizeof4orlargeraswellastherespondent'satopiceczema,hayfever

andasthmahavesigni五cantandpositiveeffectsoneitherkindofallergiesoffamily

members,whilethepercentageofbusinessestablishmentsincommerce,nowork,

andhouseareaoflessthan50squaremetershavesigni丘cantandnegativeeffects.
Amongfemalerespondents,householdsizeof4orlargerandcleaningeverydayas

wellastherespondent'scontractionofanyoffourallergieshavepositiveeffectson

eitherkindofallergiesoffamilymembers,whilepercentageoffamilyworkersinlabor

forceandhospitalsperpersonhavenegativeeffects.

(6)InclusionofPETRindicators

Duetothespaceconstraints,onlytheresultsforbothsexeswithsigni丘cant

effectsofPRTRindicatorsonallergiesoffamilymembersarepresentedhere.

Column6ofTable4unexpectedlyshowsthat4)PesticideUseRisktoHumanshasa

negativeeffectonthefamilymember'scontractionofeitherkindofallergies.′mis

mayberelatedtotheinteractionwithsomeindividual-levelandcommunity-levelvari

ablesbecause,aftertheinclusionofPRTRindicators,acoupleofindependentvari

ables(femalesandcleaningeveryday)inColumn5losetheirsignificancewhilea

coupleofvariables(percentageofpopulationinprimaryschoolandnowork)come

tohavesigni丘cantandpositiveeffects,suggestingpossiblerelationshiptosuburban

areaswithhigherapercentageoffull-timehomemakerswi血children.

Thismaybe

alsorelatedtothedifferentialeffectsofPRTRindictorsoneachsex.Itisfoundthat

5)PesticideUseRisktoBiospherehasapositiveeffectonthemalerespondent'sfam

ily'scontractionoffoodallergyandthat2)Non-PesticideWaterPollutantRiskto

Humanshasapositiveeffectonfemalerespondent'sfamily'scontractionofatopic

eczema.

Conclusion

′Theresultsshowthatindividual-levelvariables(includingcontrolvariables)and

community-levelvariables(includingenvironmentalvariables)havedifferenteffects

onfamilymembers'contractionofallergiesamongrespondentsofeachgender.
But

itisnotalwayspossibletointerprettheeffectsofeachvariableorthegenderdiffer

encesintheeffect.Forexample,thePRTRindicatorshaveunexpectednegative

effectsonallergiesintheresultsofanalysesforbothsexes,buttheyhaveonlypositive

effectsintheresultsforeachgender.
Itmaybealsopossiblethattherecognitionofallergiesisdifferentineachgender

because也isstudyisbasedon也ese旺reportedcontractionofallergiesbyrespon

dentsabouttheirfamilymembers.Thedirectmedicalinformationonallergiesbased

onmedicalexaminationispreferable,butitisnoteasytoobtainsuchinformationin
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theGSS-typesurveys. Thisstudydidnotincludethedirectinformationonairpollu

tion,whichcouldbeparticularlyrelevanttoas也ma,becauseitisnotavailablefor

everycommunity. Intheprospectivestudies,theinformationfortheclosestmunici

palityortheestimationbyKriegingmightbeusedwhenthatoftheparticularcommu

nityislacking.
Even也ough血iss山dyhasusedordinarylogisticregressionsduetoitsprelimi

narynature,theprospectivestudiesshouldusethemulti-levelanalysis(hierarchical

linearmodel)oncethevariablestobeincludedaredetermined. Theyshouldalso

examinetheinteractions,particularlythoseoftherespondent'sgender. However,it

isdifficulttoselectthevariablestobeincludedduetotherelativelackandinconsis

tentresultsofpastJapanesestudies. Inthissense,theresultsofthisstudyareorigi

nalatleastinJapanandmaysetthegroundforfuturestudies,particularlyintermsof

genderdifferentialsindeterminantsofallergiesinthefamily.
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