
Introduction

Recently,therehavebeenthreemajorcausesofdeathinJapanesepopulation,i.e.cancer,cardiovasculardiseaseand
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Abstract

Recently,theResearchGroupforPreventionofWork-relatedDiseasessponsoredbyJapanMinistry

ofLabour（1995-99）developedBriefQuestionnaireforJobStress（BQJS）toassessworkstressors,

psychologicalandsomaticresponses,socialsupport,andjobsatisfaction.Inthestudypresentedhere,

BQJSwasappliedtoasampleofJapanesefactoryworkerstoassesstherelationshipbetweenjobstress

andbodymassindex（BMI）,whichisoneofkeyfactorsforlifestylediseases.

Thestudywasconductedamong228employeesatafactoryproducingofficeapparatusinacity

nearbyTsu,Mie,Japan.Self-administeredquestionnairesincludingBQJSweredistributedamong

theseworkers,and144gavetheanswerswiththeirinformedconsent.Among144respondents,results

ofregularhealthcheckswithin1yearofthestudywereavailablefor84malesand38females.Thus,

dataofatotalof122subjectswereusedintheanalysis.Averageageswere36.2（SD7.9）and41.3

（SD11.9）yearsforthesemalesandfemales,respectively.BMIwasdefinedasbodyweight（kg）

dividedbythesquareofheight（m）x100（%）.RelationshipsofBMItoworkstressors,psychological

andsomaticresponses,socialsupport,andjobsatisfactionwereexaminedbystepwisemultiple

regressionanalysisusingBMIasadependentvariableandscoreson19scalesofBQJSwithageas

independentvariables.

AverageBMIwere23.2（SD3.1）and21.4（SD2.5）% formalesandfemales,respectively.In

males,BMIwassignificantlyrelatedtoscoreonthescaleoflowsocialsupportfromsupervisors（（ =

-0.297,p<0.01）,indicatingthepositiveeffectofthesupport.Infemales,itwassignificantlyrelatedto

scoreonthedepressionscale（（ =0.404,p<0.05）.

Inthepresentstudy,supportfromsupervisorsincreasedBMIinmaleworkers.Thismighthave

beenattributedtoincreasedappetitewithrelaxationbroughtaboutbygoodhumanrelationships.On

theotherhand,excessiveeatingduetodepressionwassupposedinfemaleworkers;eatingbehavior

seemstobeaffectedbymoodinfemales.Thus,gender-specificapproachesseemnecessarytoprevent

lifestylediseasesamongworkers.
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cerebrovasculardisorders,whicharecalledlife-stylediseases,andaccountfor60%ofallcausesofdeath.Life-style

diseasesarerelatedtopsychosocialstress,whichmaycausephysiologicalchangesinnervous,endocrineand

immunologicalsystems,resultinginafightandflightreaction.Also,suchstressleadtoemotionalreactionsuchas

anxiety,depression,angerandmelancholy,andcognitivechangesincludingconfusionanddisturbedmemory.

Toavoidphysicaland/orpsychologicalreactionscausedbystress,theindividualmaytaketwostrategiesofcoping,

i.e.problemorientedbehavior,bywhichtheindividualmanagetheproblemthatcausespainfulsituation,andemotion

orientedone,bywhichhe/shecontrolemotionalreactionstostressors（LazarusandFolkman1991）.Thelattercoping

behaviorinvolvessmoking,drinkingorovereatingtoreducetensionandanxiety.Asthese・unhealthy・behaviorscan

causeriskfactorsoftheabovemajorthreecausesofdeath,whicharehypertension,hyperlipidemiaanddiabetesaswell

asobesity（overweight）,itisimportantfortheindividualstolearnthewayofstresscopingtokeepandpromotehealth

andtopreventlife-stylediseases.

Since1990s,becauseofeconomycrisisasignificantnumberofJapanesecompanieshavecutthenumberof

employees.Workershavetoadaptthemselvestorapidchangesinjobcontentsandcompetitionundermodernizingand

information-orientedsociety.Thismighthavecausedincreasedworkloadofworkers,resultinginasocialproblemsuch

as・KAROUSHI・orsuicideduetodepressionrelatedtojobstress.Ithasbeenreportedthatjobstressarerelatedto

hypertension,cardiovasculardisease（NetterstromandSuadicani1993）,smokingandobesity（Reedetal.1989）.Also,

effectsofjobstressonhealthshouldbestudiedconsideringgenderdifferences,aspreviousstudyreportedthatjob

demandswaspositivelyassociatedwithsmoking,smokingintensity,andhighfatintakeinmen,andwithbodymass

index（BMI）andsmokingintensityinwomen（Lean2000）.

ThetermoverweightmeansaBodyMassIndex（BMI）greaterthan25;attentionhasbeenpaidtothehealtheffects

ofoverweightandweightgaininadults・lifebasedontheirassociationwithincreasedmortality（Yamadaetal.2002）.

AlthoughtheprevalenceofobesityinJapanisstilllowerthanthoseindevelopedwesterncountries,ithasincreasesas

rapidlyasinothercountriesduringthesedecades;preventionofobesitycontrollingforwork-relatedfactorsexpediting

weightgainisimportantissueinoccupationalhealth（Yamadaetal.2002）.AstudyusingHealth-RelatedQuality-of

Life（HRQL）revealedthatobesitydecreasesphysicalactivitiesandqualityoflife（HellerstedtandJeffery1997;

Fontaineetal.1996）.Also,obesityisrelatedtotiredness,breathlessness,backpain,arthritis,sweatiness,poorsleeping,

depressionandmenstrualdisorders（Barofsky1997）.Overweightandobesityincreasetheriskfordevelopingmany

seriouschronicdiseasessuchascardiovasculardisease,type2diabetes,andhypertension.

Inthepresentstudy,relationshipbetweenjobstressandobesityisstudied,consideringgenderdifferences,bytheuse

ofBriefQuestionnaireforJobStress（BQJS）developedbytheResearchGroupforPreventionofWork-relatedDiseases

sponsoredbyJapanMinistryofLabour（1995-99）（StudyGrouponStressAssessment,2000）.

SubjectsandMethods

AquestionnairescontainingBQJS,ProfileofMoodStates（POMS）（Yokoyamaetal.1990;YokoyamaandAraki

1994）,andexplanationofnatureofthestudy,askingforinformedconsent,wasdistributedamong228workersata

office-supplyproductionfactory. One-hundredandtwentytwo（53.5%,84malesand38females）agreedto

participatedinthestudy,approvedustousetheirregularhealth-checkrecords,andreturnedtheanswersheet.Asthe

remainingworkersdidnotconsenttousethehealthcheckrecord,noinformationwasavailableforthem.

BQJS,consisting19scales（57items）（Table1）,assessesworkstressors,psychologicalandsomaticresponses,social

support,andjobsatisfaction.Seventeenitemswereproducedforworkstressors,whichreferredtotheJapaneseversion

oftheJobContentQuestionnaire（Karaseketal.1998）,andtheGenericJobStressQuestionnaire.Twenty-nineitems

weredevelopedforpsychologicalandsomaticstressresponse,whichreferredtotheJapaneseversionofthePOMS,

State-TraitAnxietyInventory（STAI）（Spielbergeretal.1970）,CenterforEpidemiologicStudiesforDepressionScale

（CES-D）（Radloff1977）,ScreenerfortheSomatoformDisordersandtheSubjectiveWellbeingInventory.Onebuffer

factor（9items）:socialsupportfromsupervisors,coworkers,andfamily/friendsand3itemsforthedegreeofsatisfaction

totheirwork/homelifewerealsoincluded（Shimomitsuetal.2000）.
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POMSJapaneseversionhasbeendevelopedbyYokoyamaetal.（Yokoyamaetal.1990;YokoyamaandAraki1994）.

BMIwastakenfromtherecordsofregularhealthchecks.RelationshipsofBMItoBQJSscoreswereexaminedbya

multipleregressionanalysisusingscoresonBQJSscalestogetherwithageasindependentvariablesascovariates.

Similarly,thoseofBMItoPOMSscoreswerealsoanalyzed.TheseanalyseswerealsoperformedforBMIcategorized

andscored1,2,3and4,i.e.lessthan18.5（underweight）,18.5-24.9（standard）,25.0-29.9（overweight）and30.0orover

（obese）,respectively.SPSS11.0forWindowswasusedfortheanalysis.

Results

Age,BMI,scoresonBQJSandPOMSareshowninTable1formalesandfemales.Scoresonskillunderutilization

washigherinmalesthaninfemaleswhereasthoseonsomaticsymptomsandlowsupportfromsupervisorsarehigher

infemales.Table2showsrelationshipsofBMI（dependentvariable）toBQJSorPOMSscores（independent
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Table1.DifferencesinBMI,age,andBQJSandPOMSscoresbetweenmalesandfemales

Males（n=84） Females（n=38）

Difference

（p）

BMI（kg/m/m） 23.18（3.11）a 21.38（2.53）b

Age（year） 36.2（7.93） 41.3（11.85）

BQJSscore（numberofitems）

Quantitativeworkload（3） 6.38（1.89） 6.66（2.52）

Qualitativeworkload（3） 6.89（2.79） 6.66（2.18）

Perceivedphysicalload（1） 2.75（0.96） 2.76（1.05）

Interpersonalconflict（3） 8.76（1.48） 8.24（1.82）

Environmentalstress（1） 2.60（1.0） 2.50（0.98）

Lowjobcontrol（3） 6.74（1.58） 7.13（1.88）

Skillunderutilization（1） 2.83（0.82） 2.39（0.92） <0.01

Lowjobfitness（1） 2.40（0.81） 2.70（0.81）

Lowjobworthworking（1） 2.33（0.83） 2.61（1.05）

Vigor（3） 6.15（1.81） 5.87（2.45）

Anger（3） 6.83（2.24） 7.29（2.48）

Fatigue（3） 7.24（2.03） 7.87（2.55）

Anxiety（3） 6.43（1.92） 6.74（2.20）

Depression（6） 11.13（3.84） 12.32（5.24）

Somaticsymptoms（11） 14.60（4.74） 17.62（4.17） <0.01

Lowsupportfromsupervisors（3） 7.24（2.20） 8.71（2.24） <0.01

Lowsupportfromcoworkers（3） 6.92（1.98） 7.42（1.87）

Lowsupportfromfamily/friends（3） 5.13（1.92） 5.21（1.70）

Dissatisfactionofownwork/homelife（2） 4.74（1.19） 5.00（1.43）

POMS（numberofitems）

Tention-Anxiety（9） 7.29（4.01） 7.14（4.49）

Depression-Dejection（15） 4.33（4.23） 4.43（4.51）

Anger-Hostility（12） 5.94（4.13） 6.00（3.92）

Vigor（8） 7.24（3.74） 4.66（4.19）

Fatigue（7） 7.23（4.29） 8.71（5.48）

Confusion（7） 7.49（2.30） 8.06（2.86）

a n=2（2.4%）,59（70.2%）,21（25.0%）,and2（2.4%）forBMI<18.5,18.6-24.9,25.0-29.9,and30.0-,respectively.
b n=5（13.5%）,28（75.7%）,4（10.8%）,and0（0%）forBMI<18.5,18.6-24.9,25.0-29.9,and30.0-,respectively.
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variables）:stepwisemultipleregressionanalysis.ForBQJS,themultipleregressionanalysisshowedthatinmalesBMI

wasnegativelyrelatedtolowsupportfromsupervisors.Infemales,BMIwaspositivelyrelatedtoscoresondepression.

ForPOMS,NosignificantcorrelationswereobservedbetweenPOMSscoresandBMIinmaleswhereasBMIwas

positivelyrelatedtodepressionofPOMSinfemales.SameresultswereobservedwhenBMIwascategorized.

DiscussionandConclusions

Physiologicalandpsychologicalresponsestostressaremodifiedbyage,gender,coping,andsocialsupportof

individualsbesidesjobcontentsandworkconditions.Inmales,BMIinverselyrelatedtolowsupportfromsupervisors;

thismeansthatBMIcanincreaseundergoodsupportfromsupervisors.Itseemsthatinmalesconflictwithsupervisors

mayincreasetensionandanxietywhereastheyarerelaxedbygoodrelationwithsupervisor,changingeatingbehaviors.

Therearecommonbeliefsabouttherelationshipbetweenbodysizeandemotionalwell-being;forexample,inpatients

withmajordepressionhigherbodyweightislikelytobeassociatedwithlessreductioninappetiteandlesspessimistic

thoughts（BerlinandLavergne2003）.AsrelationshipsbetweenindividualsareimportantforJapaneseworkers,good

relationshiptothesupervisorshouldaffectmotivationsforjobandlifestyleoftheworker.Goodrelationshipto

supervisorsmaysettheindividual・smindatrest,resultingintheincreaseinBMI.

IncontrasttonoeffectsofmoodonBMIinmales,BMIwaspositivelyrelatedtodepressionofPOMSinfemales.

Thus,femalesmaybecomeovereatingduetodepressivemood.Aseatingbehaviorisaffectedbymoodinfemales,

adequatestresscopingbehaviorisimportantforpreventionofobesityinfemales.Fromtheviewpointofbehavioral

science,overeatingisoneoftheavoidancebehaviorsforstressmanagement.Iftheindividualcannottakeotherway

ofmanagement,overeatingcanbedependencesuchassmokinganddrinking.Thus,controlforbodyweightshouldbe

basedoncognitivebehaviortherapy.

However,asitwasreportedthatinfemalepatientswithmajordepression,thosewithBMIwas18.5kg/morbelow

showedhigherscoresontheMontgomery-AsbergdepressionratingscalethanthosewithhigherBMI,overeatingisnot

alwaysrelatedtodepressivemood（BerlinandLavergne2003）.Asemotionalreactionstostressorsarebasedon

neurological,immunologicalandendocrinologicalchanges,researcheswithbiologicalaspectsarenecessary.Astudyon

therelationshipbetweenBMIandnegativemoodsymptoms（i.e.,depressionandnegativeaffectscalescores）inwomen

whowerenottakingoralcontraceptivesrevealedthepositiverelationshipbetweenestrogenlevelsandbodyfat,

suggestingthatestrogenhasaneffectonbothbodyfatstorageandnegativeaffect（OinonenandMazmanian2001）.

Thus,relationshipsbetweendepressivemoodandBMIshouldbeinvestigatedfurtherinrelationtotheroleofhormones

intheregulationofmood.

ThepresentstudyshowedgenderdifferencesintheeffectsofjobstressonBMI.Effectivemeasuresconsidering
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Table2.RelationshipsofBMI（dependentvariable）toBQJSorPOMSscores（independentvariables）:
stepwisemultipleregressionanalysisa

Independentvariablesselected

R2（standardizedregressioncoefficient,p）

Males

0.077 Lowsupportfromsupervisors（BQJS）（-0.297,p<0.01）

0.052 sameasabove（-0.252,p<0.05）

Females

0.137 depression（BQJS）（0.404,p<0.05）

0.122 sameasabove（0.384,p<0.05）

0.137 depression（POMS）（0.401,p<0.05）

0.187 depression（POMS）（0.458,p<0.05）

a Agewithscoreson19scalesofBQJSoron6scalesofPOMSwereincludedandexcludedatp<0.05as

independentvariables.ResultsareitalicizedwhenBMIwascategorized（seemethods）.



genderforstressmanagementisnecessary,topromotephysiologicalandpsychologicalhealthofemployees.Asprevious

studieshavestressedontherelationshipsbetweenobeseandlifestyle,e.g.IshizakietalreportedthatBMIispositively

relatedtoshift-work,marriageanddesk-workinmalesandtocustomofsportsinfemales（Ishizaki2004）,whereasno

significantrelationshipsbetweenBMIandshift-workwasobservedbyHaetal（HaandPark2005）.Furtherstudies

ontheeffectsofperceivedstressandemotiononbodyweightshouldbecarriedout.

However,thepresentstudyhassomeflaws.First,numberofsubjectswererelativelysmall.Second,fortheworkers

didnotconsenttousethehealthcheckrecord,noinformationwasavailableforthem;theresultsontheparticipants

mighthavebeensufferedfrom abias.Third,othervariablessuchassocial-economicstatus,smoking,alcohol

consumptionandphysicalactivitywerenotincluded.Thus,afurtherstudywillbenecessarytoconfirmthefindings

ofthepresentstudy.
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