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x2. 1BE-RENOREREIEEOHB DHELUEME/ SAFHEEE

OAH(CH I BRIMAERE X (P) DA (a) BLURIME/ 545 (b)

THRIRE /1BH a b1 b2 b3
HEO0EE
BOOARFEKROSHIEDEEERS 2.67 -2.02 -0.99 0.88
BOOEEFEEREES 2.26 -2.10 -0.89 0.94
BENVOHBMHLER 3.38 -1.52 -0.47 1.12
B OLEEFINLWVEREELDTZIIHTUD 2.28 -1.77 -0.39 1.47
BOOLESEN, HREBNOTVWBILZRRATED 2.20 -1.84 -0.56 1.27
SO PLCOEECHNINZ—EBTHRTEL, BOICEITWS 3.32 -1.44 -0.27 1.25
BREOHKS
HABTHLLWCLZZMESHHD 1.97 -1.86 -0.61 1.26
TETEDOEMZOET N DD 2.51 -1.57 -0.24 1.51
BS T BOOREEER+CEHZTENTES 2.50 -1.54 -0.16 1.55
HEoEE
AEORBFED(CHOTLD 1.90 -2.03 -0.67 1.32

QHEEOZEAL (ICKBARR)(N)DEERIFI(2)BLUEME/NFX5(b)

TMIRE . /IEH a b1 b2 b3
3%
CNFTURCEDRVIEFEDESEZ T BENE L 1.65 -1.17 0.46 2.06
B, FILVWTR A Z N EE T 2(EETHD 2.02 -1.02 0.48 2.02
AEO LT, MENTRERUCEDRVCECHEHS 2.45 -1.57 -0.20 1.50
RBEOZAbCLZETE
HUEZNBOEEHNLLHD 1.00 -1.34 1.16 3.31
TEENKEABEZZENHD 1.13 -2.26 -0.29 1.87
FRIaTEE %

WDCZ3. BROLAEEMEX NN TNS*
WDZ3, BRDAEEN—ESEIZNRBUNADVTNS*
WDZA, B ETRNSIINEUINFIETES*

*HERIHE

@-1ERE(N) DRI () BLUBHME/TX5(b)

TURE /BB a b1 b2 b3
ERE(EMaD)
IER (AN ELRITNIERS A 1.64 -1.97 -0.27 1.29
BFRIACESEMUIELENZN 1.97 -1.06 0.36 1.62
—HBRSEDRIINIERSIR0 1.12 -2.93 -0.96 1.31
WAWBRII—THhB, —F&(CFB(CIFERLLV\BI 4 DTERERENS 1.47 -1.04 0.65 2.34
ER T 2ONEIERFFDHEION G D 1.98 -0.60 0.88 217
ETHERUTENERTIERBR 1.26 -2.31 -0.58 1.64
HEDICHPBENZ VDT, VKON DAEEFERURCTIEOFRWN 1.96 -0.73 0.78 2.25
B, REZ+EBENTERL 1.65 -0.71 0.65 1.91
EOEBEKELS Ty r—hhhoTWg 2.37 -0.32 0.86 1.98
ETHERUESEZLACTEVFRO 2.14 -1.08 0.26 1.73
5% EIF20ONES TVEIBLRBVRFRINED R 2.90 -0.40 0.81 1.93
B OIS 0OF B RN 2.18 -0.58 0.65 1.74
BOOSEVDBAFARER 1.56 -1.51 -0.01 1.40
ARDEFRZTB I BFEDORDRLEHFR* 0.44 -4.48 0.32 4.64
EEDIFXRED ANEREICLZERFZ IR 0.34 -4.52 1.46 5.97
BRPIREZE DRIV ER/INRICRDLIICEEIN TS * 0.44 -5.23 0.12 4.11
REFENHZ 0.93 -0.37 0.93 2.79
2B E(ChIz2EGE TSN 5D 1.09 1.17 2.28 3.57
ERNES TERVWIILIHEEEINBTENZ 1.69 0.02 1.30 2.48
BAROHLS | e S BIRRE X AR TR ENZ ) 1.55 -0.08 1.10 2.69
FEELVDHISHPITERANSHIBRERZZ 2N DD 1.49 0.22 1.48 3.08



(JMER) SN

TEOEIENE BICERBIGEDNTWS 3.42 -0.48 0.47 1.52
HENAOTHUEESNZEDZ I MEER 1.74 -0.81 0.35 1.89
BEE., CALAMISBOBEMEZTER 1.98 -0.86 0.17 1.56
BRSNS C LD AN R
BFfEIS H L2 IR BRI N D 3.10 -0.26 0.72 1.76
RERISN S EANERIICHNTUVS 2.76 -0.19 0.66 1.65
BRSNS B C Lo TR S HEREL TS 3.04 -0.21 0.66 1.67
B ORI SS @S IERICIEIEINTORN 1.74 -0.09 0.96 1.99
BRSNS EE B IE T DI ERNGELSN TLS* 010 -2213 -1.74 11.38
EXRE(RESID)
ETBAE— R EREN 3= 1.65 -1.29 0.28 1.89
—Hd, RUOR-ZTHFELTWVS 1.89 -1.09 0.35 1.87
RUR-ZTREZUFEITRFNERS R 2.22 -0.86 0.42 1.69
=2V N =F ]
DSIEEARZ LLAESEERL 0.72 -1.17 0.52 2.37
*FERIEE
Q- 25RANHIEKRE (N) DR 77 (a) BLUENE/SX5(b)
TRIRE /BB a b1 b2 b3
AN ERE
FHUVRINZ TR ENDDLEBR 1.47 -1.14 0.38 1.95
FEOLET. FILLWEZIL 7T 72HI BRSNS 0.98 -1.36 0.40 2.72
BRE(BN&IR)
MRDFEZERITINENDD 1.47 -1.94  -0.51 1.33
BE O EMNINERDITHNUMEER 1.13 -1.36 0.21 2.20
BRIV DEAEOCEEE X TORIFNIERSR 1.60 -1.67  -0.08 1.63
EXRE(RIEEIR)
fTEO_ET. SIFELRUBENMNEELENBEN DS 3.03 -0.97 0.11 1.31
RIBEE CRIBICR3 ISR 4.30 -0.77 0.28 1.23
RIBRICESAFNOIMESR 3.90 -0.69 0.43 1.42
ST T ERCTERBICAULSTIEURIFNERS R 2.06 -1.50 -0.40 1.10
B TIEBE D ORREZBERFNUIRS 1.95 -1.50 -0.29 1.29
BRI TUIRLA T RIFNUTBRS R 1.52 -2.08 -0.62 1.18
AETEDOBO L EEZRN 1.25 -1.47 0.66 2.52
@FEE(P)DRIF(a)BLURIME/TXY(b)
TRIRE /IEE a b1 b2 b3
HEEO>M-IL)
BEAOR—ATHEBENTES 1.81 163  -0.23 1.47
B THAEONEE - POAZRDBIENTED 2.73 -1.47 -0.37 1.08
SOt EOAHCEDNERZRIRTES 1.67 -1.60  -0.16 1.99
VWDAREEZ DN, B TROBENTED 1.85 -1.02 -0.20 1.15
EDBVDAE—RTHEBEEITINIODOVTHIZEBE D TRHANS 2.99 -1.41 -0.49 1.11
BOOLERESHEDHDINRDIEC, BD TERENTES 3.60 -1.21 -0.24 1.15
EARMLEETINRDZEEFIC. BN TEIENTES 2.46 -0.89 0.27 1.65
BOOEEOESCOVTHIIEERDBIENTES 3.38 132 -0.43 1.22
B O (&, HIIEERNBZENETZENTED 1.50 112 -0.14 1.62
EDLBVIRZEDPARHHENT 2N B 5 TRHAND 1.42 -1.07 -0.07 1.59
IRIBOIBHECE. BB EEDZHICTDRIERNHD 1.41 -1.63  -0.13 2.08
ZOHOEBE% BSOHETHEITED 235  -1.01  -0.06 1.51




CRHIRIZ([CLD AR ) (N)D:ERI 1] (a) BLUEHE/ L5445 (b)

TRIRE /IEE a b1 b2 b3
BRI IRIR
FOBMEO/ERIBIE (BR55. BBIARE. SRS (ZLEW 0.69 -1.56 1.25 3.61
BIZ O IESE CFThN TS * 3.15 0.43 1.35 1.92
VEEIRtEA%E (225 - BBEARY) (. ERBOFRENRIREN TS * 0.64 -3.77 0.52 3.42
B OEBICEBERIEETM (T2 (CHEREINTOS* 0.90 -2.01 1.35 3.39
EE(CRITBIL—)
EME(CRET BIL—ILHES AL FHINTUNE* 2.87 0.25 1.24 1.79
ZEENE(CLIEBADERENALZ THD 1.52 0.16 1.22 2.13
ERE - S IE(CHT I RIEENENS N TL\BEIS 12 * 2.76 0.27 1.18 1.74
IEE L B E O/ TR EN DD LICRELD 1.31 0.18 1.52 2.56
ISV EVT, JNIDBADIRENMEZ TVBLIICELD 2.06 0.43 1.41 2.24
*YERIEE

G EaRECBHELAAH I<MD(P) DRI (a) BLURIE/(5X5(b)

THRIRE /1BH a b1 b2 b3

R AaRCEEURARI DD
FREEDARB EEINLRDITERVLSEEIN TS 1.42 -1.97 -0.79 0.95
IRBARS L P IHEE(CIAD D 1.43 -1.94 -0.77 0.76
AREEOEFEPREZ I ST FFED AR TLRN 0.92 -2.62 -0.79 1.61
HAEOXYIDHDVBMD ALK P RETCIRNS 1.35 -2.42 -1.11 0.72
[J—3&ET— |hERESN. JERINTVLS 0.85 -0.71 0.45 2.05
FEREEDPT L 1.88 -1.59 -0.76 0.63
BFRIOAARBIREN TS TH. RE(CACBUREIFARICAROTWVS 2.06 -1.60 -0.48 1.19
AREEENELVD, HOTHER(CFR5RL 1.55 -1.82 -0.95 0.39
AREEENOECIARZED PN 2.17 -1.41 -0.55 0.58
SEMES BB - IR AR CERENTED 0.68 -1.83 0.00 2.42




x£3. T ALRIIOATEREBEEOHS DS LOBHE/NSAFHETEE

@_EB(P)D3#5I I (a)BLURIHME/5X49(b)

THRRE /BB a b1 b2 b3

mES VRIS By
FEIFEEBCBEBEETRLICLTND 2.23 -1.27 0.12 1.94
EBOEREZCOVWT, EBNMST—RI\WIZE50TS 1.59 -1.40 0.20 2.27
LEBIEEFF A EENZ RIS ZIFTELIIC, D552 TNS 2.28 -1.27 0.16 1.93
LRI B D CRIBBABR TEBLIICMELTNDS 2.37 -1.35 0.02 1.85

LEBONIERREE
EENFEDINOBEDDRAZULARNESCTBIENTES 2.25 -1.42  -0.09 1.84
FENFFRTIDEBOODZETIELTNS 2.75 -1.60  -0.38 1.31
LTRIESHEREETHIEL TN 2.72 -1.62  -0.50 1.26

LEIOZIE
FRFENBVRERSGGENTEZIH ? * 1.37 -2.34 0.21 1.83
HRENESEE, ESIEEDBVEEDICADETH ? * 2.61 -1.52 0.25 1.47
HREEOE ARE-EEARRUS. EBFEDBVEVTNMESH ? * 1.85 -1.42 0.49 1.84
LERIFETOHEEZTNDG 3.11 -1.61 -0.37 1.55
FFFINE>TWBZLICE=EITTNS 2.59 -1.92  -0.64 1.41
LEEIMEBZP0ESFZ_ETEIFCRS 3.01 -1.67 -0.34 1.36
LRIESEAAREERLTEHNETVD 2.64 142  -015 1.58
BROAECOVWT, BIFICR3ERZ EENSH5-TLVS 3.02 -1.52 -0.14 1.49
AE FoME HpNE LN TNSLELANS 3.19 136  -0.25 1.22
HETHED, HAEDUECECDWT ETCEET TENTES 2.88 -1.47 -0.25 1.33
FBHNCAIBICRZMEETE. ETNSYR—NTESSTWVS 2.73 -1.23 0.07 1.73
RIS TEDERMELTNS 2.82 -1.20 0.08 1.68
EFMEUIERVD T, BB TFNSDIERZZ I BDRBN DD 1.19 -1.67 0.44 2.70
LEEEBPTFHSDIRES AR ZEZ T, BURERREZITOTNS 2.69 -1.42 -0.09 1.70
LEINZICRES TE, RIBZEHIENLEINTLD 1.19 -1.51 0.15 2.49
FRFHARDEEHABIOESNLSEDENS TS 3.09 143  -0.14 1.61
LEEEEP T OFEANREIEDRR., BT O.LEORRIREEEZL TS 2.05 -1.28 0.01 1.94
FENBERTFAL, AIEICDVWTESBALURERBAN RSN TV 2.41 -1.32 0.17 1.93
EIRR ZRRE(ODOVWT EEEERINICGEULESIISNERESINTLS 2.01 -1.28 0.14 1.91
L EINERT DIFEPLHE DA ZBIBIIC S X TS 1.91 -1.27 0.20 2.07
RSB SRFTFEDIC RS 3.30 137  -0.23 1.36
FEIEEFTF ORI RLT<ND 3.47 -1.42 -0.19 1.45
CORHIZ T EBEE T I FRRDRV\ERICHD 2.18 -1.46 -0.16 1.59
ERIFEBNSFUKESICERE P FERIIELTNG 3.93 -1.34  -0.18 1.44

KEIREY ¢ 1=, 2= 3=H12D, 4=3EFI(C

®REME(P)D:RI 1 (a) B LURMEI NS A9 (b)

TURE IEE a b1 b2 b3

EEOZE
S ORE(IENGB VR ERIGGEN TEEIH ? * 1.63 -2.70 -0.20 1.54
HRIENE TR, BZORMEIEDSVERDICIRDETH ? * 217 -1.88 0.14 1.53
HRIEOE AN REEEARR LS, BBORMEIEDBVREVWTNEIH 2 1.73 -1.67 0.36 1.95
TN —HFECEIVNTUVD AEE, FATEABICEOEIF TND 1.63 -1.92 -0.25 2.54
D —HEICBNTVB AEL FRUAFPITVAETHD 2.49 -2.11 -0.88 1.32
TN —EICEOTOS AER, EEEPOEFE ETRIFICRS 2.68 -1.98 -0.85 1.22
HAEBCHEENBENE EENBITTNS 2.72 1.77 -0.67 1.18
EMENSHERBNFOIEEDS52 TS 2.75 -1.80 -0.66 1.24
EMENS B D CHSHUWMRWER TS 2.80 -1.98 -0.83 1.22
FEMEIZE D OLE L OBREZEENTNDS 3.16 -1.77 -0.66 1.22

EMERID A RIBS %
EMEEDBMRIISELDTUDS 3.04 -2.07 -0.95 1.01
FEER LRV IERCSHS 3.18 -1.92 -0.82 1.07
FEMENSFRHSNTNBERES 1.94 224  -0.83 1.60
EMEIFE D DL EOMIEZZRH TS 2.10 -2.24 -0.80 1.64

FEIRER : 1=2<B0 2=20 3=, 4=FFF(C



O ABFR ((C&BRRLR)(N)Di#RI T (a)BLURIME/ NS X5(b)

TMURE IEE a b1 b2 b3
POPNTES
HOEBBATEROBVEVN DD 1.66 -1.35 0.39 2.14
FADEPBEAMDIPE(ISENEDZR 1.69 -0.97 0.92 2.30
FDEIZOFHSERIFHI THD* 147 -1.37 0.96 2.35
[FEELVDHZIPTESHOEE LD ARIBEFRELBRN 1.26 -0.68 1.88 3.51
POPNE:LEA
BIZOHR T, BEFCAZESIE VB 1.30 -1.91 0.20 1.80
Bz T, B0 ENTEDIINZUIED T B3 E (TR0 1.43 -1.79 0.32 2.04
i IOPNG] 3Lt
BEVWEEDITHT, LUHICHOTWS 1.83 0.28 1.52 2.69
FEEOBTRENR DN, BEVIEZIITEENHD 2.03 -0.92 0.51 2.02
B5 TE BRU ARG HS 2.00 -0.97 0.47 1.93
BZOAI\—DRI TS IILHHS 3.16 -0.57 0.62 1.71
*YERIEE
OFISILEE(P) DB () BLUBHME/N XS (b)
TRE IEE a b1 b2 b3
I —-TDERER
BOOIIN—-TIMEBORITEEDNETES L. EVSBEENHS 1.56 -2.26 -0.35 1.96
BO0T)I—TIRUOBELSFYIETES, LVSBEENDD 1.63 220  -045 2.02
BO0OTI—T3EENICR T, sBEOFREED NS 1.68 216 -0.35 1.92
(FHTESZ 25
AEESEALTNEL EHTEBZXD 2.23 -1.62  -0.31 1.47
BHLUTESEINE. FHTESZD 2.39 -1.55  -0.24 1.46
DIEDFZADIETH., TEHEHTHSZD 2.22 -1.18 0.27 1.84
KEE BB
E>FaF v RCEZBN BB 2.30 -1.22 0.37 2.04
KELTHIREI(FANN) T BTV AN B 2MkSTE 2.12 -1.73 -0.25 1.91
BADEE
— ANEDDEFMPEEREFZEZITESBNISZSN TS 2.21 -1.27 0.21 2.01
— AEDDEER # XZB(CL TN BESTE 3.00 -1.30 0.06 1.69
B CEABPRIBZLATR OSSN DS 225 114 023 205
B 0 — AR
a2 OEHS TE, HTBTS. EVIBBNHD 2.64 -1.46  -0.18 1.60
BEWVWIBMRFELRHEOITLD 2.51 169  -0.33 1.64
HABICEEUSBRPRRECOVTEPBRNTIEREEEL TV 2.06 -1.84 -0.49 1.54
im0 ERRZ - - 15
BB Tl ENTHEAICERPEZRZIRABIENTES 2.06 -1.78  -0.23 1.71
EEBOFEEHARBDINEDLKOD A TRHSN TS 2.49 -1.32 0.20 1.92
ST OEEPCABTHNE T, [BIRCEENMEETETVS 1.97 -1.40 0.03 2.01
FE0ER. EEORBULPAIEIIOBERNIESALEISNTVS 238 157  -011 191
VR TR (CRET B T4E
HIREEFSIF DB - ST DRHDI AT AN EfHEIN TS 1.45 -1.39 0.13 2.18
AEOXREREFHIEI LT 2IBEOMTT - ZBERPMNIATHNTWS 2.06 -1.27 0.16 2.05
BAZVELEEELO N IIVRERFOENR - SHBAFIFTETVS 1.98 -1.72 -0.18 1.79
D)), —TEDEIE - 7 (ES5FEVD TV 2.09 -1.55 -0.14 1.86
OIREN(P) DB (a) B LURIEI (SX5(b)
THRE IEE a b1 b2 b3
FEF - T REN
BROASBCRESToRERZE5-TVS 5.38 -1.06 0.03 1.49
BOOHERHE B TEPLTVWBBAICRESITWS 4.39 -1.12 0.08 1.61
HEMNICREILBVERINESZS 2.32 -1.01 0.15 1.76
BECREERINESZ3 5.47 -0.98 0.09 1.46
HIRT(CHoIEERENE S TS 3.31 -1.08 0.03 1.62



B TE M - 22 ERREM
FEDRIAFHFD IRV
HERSENDHH*
H5 T IFEUCBRVE L ZIEERL TO%, BLKFSERZIVIIRRAMETDSD*
BURBENTIARIDEEZ R DI DEFHLLERS*

GEIRE

LT BLKEBNICHEETZANS. ASHUVEHIZSZ TS 1.24 -2.13 -0.22 2.48
BOOBALMBEINTEIENE L. FAIEE EASHULVEHlE AL
EEI TS 1.34 -2.09  -0.14 2.51
*PERIEH
@-11FBIZ MR- EEIBEBRE(N) OB 1 () B LUBMBENT Y (b)
TMURE . IEH a b1 b2 b3
SEIEERS - BATES
ABORBPENEIEERLTS* 3.48 0.01 1.67 2.52
BONFRET 3 —T/EETOLEEORB P ENZIEARL TL\S* 3.25 -0.11 1.49 2.53
BOOEEMITHINMON TS * 412 -0.13 1.44 2.29
AT BRAHNROSNTLI MDD TLS* 4.46 -0.18 1.38 2.26
B %FT TI3HICE. ESEDFEHIEVVAII N DTS * 3.45 -0.25 1.39 2.37
B OIS P EEMITHINIH O TS * 4.30 -0.20 1.37 2.31
BOOBEOBZLENAD MO TS * 3.39 -0.32 1.23 2.11
BOOESEN ., A AROBRIICES U TOWZONDH TS * 2.99 -0.46 1.19 2.28
B CEDBVDIERNSHZDMNI>EOL TS * 1.79 -0.87 1.13 2.31
B0, STEENZEAERBIELE NG * 1.82 -1.00 0.85 2.20
B 0OAS0FRZEYCE DU TVSERS* 1.55 -1.28 1.05 2.56
B (CAEHIEEIN TOBHIEREICHI DTS * 2.37 -0.89 1.01 2.23
B OEETAETIANENIDNTIEEDERBASNTLS * 1.85 -0.95 0.91 217
EBBORNEFREEENTLS* 143 -1.17 0.85 2.37
* BRI
@-21FBIZ N Z-EEIEEE(N) DB (2) B LURIME/INSX4(b)
THRIRE /I5H a b1 b2 b3
RIS
BANISTINERLBITELERAOLPOOA THBRLATNERSBL 146 172 022 1.98
AEEITZOCHERBIIERVEEAEEZZNHETENDS 1.89 -1.23 0.28 1.76
BNLTINTALEE I 2DIGRAIC A EFHERIFIEOB DU NERSR 1.92 -0.43 0.87 218
2GEPODA TRIWTWRIER DI I - TetEE%2 93 1.71 -0.44 0.84 2.22
EBHOANSEEWNCFELUCEEEREINS 3.17 -0.53 0.56 1.73
= [+=4 =~ N, = [+=% = NS M bt \ N
gé_éxb(\%(’ixwlﬂbﬂ5b DN CEZFANBNBNECROD SIS 577 0.66 0.49 179
TRRANE RO RERVEEAERENLTENDS 1.96 -0.75 0.53 1.92
IILEQRMEIBEZEL TS 2.01 -0.57 0.68 1.87




x4, HEELANOHEREEREB OB DELUEHME/ (SAFHETEE

BFBEADIE(P)D:HSEN S (a)BLURIME/ S5 A5(b)

THhIRE /BB a b1 b2 b3
REREDEFE%
REMIEEEOEEIZEBLTLD 1.49 -2.21 -0.67 2.04
REMNSOIERISEFETED 1.70 -1.78 -0.28 2.13
REMEIREENSOIRELZIANTERICEDIT-TNS 1.74 -1.56 0.01 2.21
REMEISMESENIETIROITUNS 1.66 -1.49 0.01 2.14
HMEDis
BESIIRERIC RS REE DB DI DOFHEN THN TS 217 -1.20 0.06 1.86
FrUTRZRE
BAESIZH LD, FrUTICEIDEBEMTHN TS 2.41 -1.02 0.24 1.93
BUVOEHSIFROERZEZ TASEEMTOHNTLD 2.19 -0.91 0.48 2.25
TI—TRACEC. BB - IROBEENAECEIN TS 2.26 -1.06 0.27 2.19
HOOMIS T, HTERBRLSCHVERHE IIENZIIBNS 2.07 -1.00 0.32 2.14
BHOOBIS T, MEELBE AENKUILEEZSNTVS 2.24 -1.30 -0.17 1.55
{RBE - fBHIE A
BHO OIS T, ER. BIRKIR. MERIBENLDTN 1.30 -2.07 -0.65 1.28
REEOHE 188
BSOS T SERERARIEZEDPITVEIELFTES NG 1.20 -2.24 -0.75 1.16
B ORELTILHIMEREE 18BN M2 (IThNTL3 2.80 -1.42 -0.21 1.40
MEBOZL2ZTFTILHIMEREES - IBEM-D(ITHN TS 2.94 -1.43 -0.27 1.37
NEAZSOIRNTONREES (T ITIHE - I8EH+D(ITHNTVS 2.27 -1.09 0.04 1.68
fEIRBVEZEICESE IZMES(CHNIZIHE - I8EN 2 (ITHhNTVS 2.31 -1.34 -0.18 1.52
LEINSERFICHIRHEE - IBENMDIThNTVS 2.82 -1.27 0.00 1.63
KRB C B LI E
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Occupational gradient in mental health:
an approach to occupational stress

Akiomi INOUE

Department of Public Health, Kitasato University School of Medicine

Abstract A number of studies exist on the association between occupational class and mental health in
Europe, and some have suggested that occupational stress may explain this association. Researchers in Japan
have also accumulated epidemiologic evidence for such an association. However, interpreting these findings
requires attention to sampling methods, respondents’ ages, methods for measuring occupational class and mental
health outcomes, and the period of data collection. Based on the results from Japan, enhancing job control (ie.,
decision authority and skill discretion) may be a key factor in implementing effective mental health measures for
lower occupational classes, while measures for higher occupational classes, such as managerial positions, are also
indispensable. Furthermore, beyond approaches to occupational stress, mental health measures aimed at promoting
women’s participation and advancement also require employers or human resources representatives to lead related

efforts, such as establishing fair personnel evaluation systems or clarifying promotion opportunities.

Job Stress Res., 27(3), 309-318 (2020)
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Abstract

Objectives: We prospectively examined the combined effect of high stress (i.e., being under great work-related
stress), as defined in the Japanese Stress Check Program manual using the Brief Job Stress Questionnaire (BJSQ),
and job dissatisfaction on long-term sickness absence lasting 1 month or more. Methods: Participants were 7,343
male and 7,344 female financial service company employees who completed the BJSQ. We obtained personnel
records covering a 1-year period to identify employees with long-term sickness absence, which was treated as a
dichotomous variable. Participants were classified into four groups (high-stress + dissatisfied, high-stress + satisfied,
not high-stress + dissatisfied, and not high-stress + satisfied groups) to calculate the hazard ratios (HRs) of long-
term sickness absence for these groups using Cox’s proportional hazard regression analysis. Furthermore, to
examine whether the combined effect of high stress and job dissatisfaction is synergistic or additive, we calculated
relative excess risk due to interaction (RERI), attributable proportion due to interaction (AP), synergy index (SI),
and their 95% confidence intervals (CIs). Results: After adjustment for covariates, the HR of long-term sickness
absence was highest among the high-stress + dissatisfied group (HR 6.49; 95% CI, 3.42—12.3) followed by the high-
stress +satisfied group (HR 5.01; 95% CI, 1.91-13.1). The combined effect of high stress and job dissatisfaction
was additive (95% ClIs of RERI and AP included 0 and that of SI included 1). Conclusions: Our findings suggest
incorporating high stress with job dissatisfaction improves the predictability of long-term sickness absence. How-
ever, employees reporting high stress but satisfaction with their jobs may still at increased risk of developing long-
term sickness absence.

Keywords: absenteeism, interaction effect, job satisfaction, job stress, longitudinal studies, survival analysis

(Received February 10, 2020; Accepted April 5, 2020; Published online in J-STAGE May 15, 2020)

Introduction

Sickness absence is a major public health and eco-
nomic concern in Japan'?, as well as in other coun-
tries>™. In particular, long-term sickness absence (i.e.,
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sickness absence lasting 4 weeks/l month or more)”
results in high costs for various stakeholders, such as
employees, employers, insurance agencies, and society at
large”. According to a report from the Organization for
Economic Co-operation and Development (OECD), its
member countries spend around 1.9% of the gross domes-
tic product (GDP) on sickness absence benefits”, which
are due in large part to long-term sickness absence”. Fur-
thermore, long-term sickness absence has adverse effects

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs
License, which permits use and distribution in any medium, provided the original work is properly cited, the use is
non-commercial and no modifications or adaptations are made.© 2020 The Authors.
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on the probability of returning to work'®'", as well as
on mortality'*'?; therefore, identifying those who are at
high risk of long-term sickness absence at an early stage
and preventing it are beneficial for both employees and
employers.

In Japan, the Industrial Safety and Health Act was par-
tially amended on June 25th, 2014; all workplaces with
50 or more employees were obligated to implement the
Stress Check Program annually for employees starting
on December 1st, 2015. This program requires employers
to (1) conduct a self-administered questionnaire survey
(called a “Stress Check”), which measures job stressors,
stress responses, and social support; (2) identify employ-
ees under great work-related stress (called “high-stress”
employees) based on the results of the Stress Check and
arrange a physician interview for them (at their own
request); and (3) improve working conditions according
to physician’s recommendations'”.

A recent study has reported that high stress, as
defined in the Stress Check Program implementation
manual (hereinafter called “Stress Check Program man-
ual” or simply “program manual”)'® described below,
significantly predicted subsequent long-term sickness
absence'”. The Ministry of Health, Labour and Welfare
has published the Stress Check Program manual'®, which
proposes that high-stress employees are defined using the
job stressors, stress responses, and social support scores
of the Brief Job Stress Questionnaire (BJSQ)'"” (more
detailed proposed criteria are described in the Methods
section). Although using the BJSQ is not mandatory to
conduct the Stress Check or define high-stress employees
in the Stress Check Program, it has been widely used in
research and practice in the field of mental health in the
Japanese workplace and can measure various aspects of
job stressors, stress responses, and social support, as well
as job and life satisfaction, with a total of 57 items'?.

In the Stress Check Program, information on job dissat-
isfaction has been underutilized for defining high-stress
employees, although it can be measured using the BJISQ
and has been reported to significantly and consistently
predict long-term sickness absence by several prospec-
tive studies in Japan, as well as in other countries (i.e.,
Norway and the Netherlands)'**”. Given the empirical
findings introduced above, those who meet the criteria for
high stress and are also dissatisfied with their jobs may be
at higher risk of a long-term sickness absence. Tsutsumi
et al.* have pointed out that screening performance of
high stress using the definition of the Stress Check Pro-
gram manual is limited and that the combination of high
stress with other related indicators needs to be examined.
Furthermore, Asai et al.”” have reported that more than
80% of high-stress employees did not request employers
to arrange a physician interview. If we can better predict
long-term sickness absence by incorporating high stress
with job dissatisfaction measures, occupational health

staff can identify high-stress employees who are more
strongly encouraged to request a physician interview.
Even with limited resources, the efficiency of physician
interviews may be improved and eventually lead to pre-
vention of long-term sickness absence, thereby saving
companies money and resources.

The purpose of the present study was to examine the
combined effect of high stress, as defined in the Stress
Check Program manual using the BJSQ, and job dissatis-
faction on long-term sickness absence. We hypothesized
that those who met the criteria for high stress and were
also dissatisfied with their jobs would be at higher risk of
long-term sickness absence.

Methods

Participants

From July 2015 to July 2016, we conducted a 1-year
prospective study of employees from a financial service
company of Japan. We gathered information on work-
related stress, demographic and occupational character-
istics, and long-term sickness absence using the BJSQ
and the personnel records of the surveyed company. At
baseline (July to August 2015), we invited all employees
except board members; employees who were temporar-
ily transferred, overseas, and dispatched; and absentees
(n=15,615) to participate in this study; a total of 14,711
employees completed the BJSQ (response rate: 94.2%).
After excluding 24 employees who had taken long-term
sickness absence in the past 3 years, we studied 14,687
employees (7,343 men and 7,344 women) aged 20-66
years for 1 year (until July 31st, 2016) (see Figure 1).
We obtained informed consent from participants using
the opt-out method for the secondary analysis of exist-
ing anonymous data. Kitasato University Medical Ethics
Organization reviewed and approved the study procedure
(No. B15-113).

Exposure: combination of high stress and job dissatisfac-
tion

High stress was determined and job dissatisfaction was
measured using the BJISQ. The BJSQ has high levels of
internal consistency reliability and factor-based validity'”
and comprises nine scales of job stressors (i.e., quantita-
tive job overload [3 items], qualitative job overload [3
items], physical demands [1 item], interpersonal conflict
[3 items], poor physical environment [1 item], job control
[3 items], skill utilization [1 item], suitable jobs [1 item],
and meaningfulness of work [1 item]), six scales of stress
responses (i.e., vigor [3 items], anger-irritability [3 items],
fatigue [3 items], anxiety [3 items], depression [6 items],
and physical complaints [11 items]), three scales of social
support (supervisor support [3 items], coworker support
[3 items], and support from family and friends [3 items]),
and two scales of satisfaction (job satisfaction [1 item]
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Not assessed for eligibility
Board members n=37
Temporarily transferred employees n=1,443
Overseas employees n=271
Dispatched employees n=468
Absentees (including maternal leave and
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Eligible for the baseline survey

n=15,615
Did not participate
| n=904
Completed the baseline survey
n=14,711
Excluded

Prior history of long-term sickness absence
Mental disorders n=19

Musculoskeletal disorders n=4

Cardiovascular disease n=1

Data available for analysis
n=14,687

Fig. 1.

and life satisfaction [1 item]). Each item is measured with
a four-point response option (1 =~Not at all, 2=Somewhat,
3=Moderately so, and 4= Very much so for job stressors;
1=Almost never, 2= Sometimes, 3= Often, and 4= Almost
always for stress responses; 1=Not at all, 2= Somewhat,
3=Very much, and 4= Extremely for social support; and
1 =Dissatisfied, 2 =Somewhat dissatisfied, 3 =Somewhat
satisfied, and 4= Satisfied for satisfaction).

The Stress Check Program manual proposes criteria for
defining high-stress employees using the BISQ'?: those
who have a higher level of stress responses (criterion A)
or have above a certain level of stress responses together
with remarkably higher level of job stressors and/or lower
level of social support (criterion B) are defined as high-
stress employees. According to the program manual, a
total score of stress responses was calculated by summing
up the scale scores of vigor (reversed), anger-irritability,
fatigue, anxiety, depression, and physical complaints
(score range: 29—116). In a similar way, a total score of
job stressors and social support was calculated by sum-
ming up the scale scores of quantitative job overload,
qualitative job overload, physical demands, interper-
sonal conflict, poor physical environment, job control
(reversed), skill utilization (reversed), suitable jobs
(reversed), meaningfulness of work (reversed), supervi-

Recruitment and follow-up flow diagram

sor support (reversed), coworker support (reversed), and
support from family and friends (reversed) (score range:
26-104). For both scores, a higher score indicates worse
(or more stressful) situation. Using the proposed cutoff
points by the program manual, those who had 77 or more
on the stress responses score (criterion A) or 63—76 on
the stress responses score together with 76 or more on the
job stressors and social support score (criterion B) were
classified as “high-stress (HS)” group; and those who did
not meet these criteria were classified as “not high-stress
(NH)” group (see Figure 2).

For job dissatisfaction, using the single-item job
satisfaction scale of the BJSQ “I am satisfied with my
job,” those who answered 1= Dissatisfied or 2=Some-
what dissatisfied were classified as the “dissatisfied (D)”
group; and those who answered 3 =Somewhat satisfied or
4 = Satisfied were classified as the “satisfied (S)” group.

On that basis, participants were classified into four
groups according to the combination of the classification
of high stress and job dissatisfaction (i.e., HS+D, HS+S,
NH+D, and NH+ S groups).

Outcome: long-term sickness absence

Long-term sickness absence was treated as a dichoto-
mous variable. We obtained information on the dates of
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Fig. 2. Ciriteria for high stress proposed in the Stress Check
Program manual'®

application for invalidity benefit with medical certifica-
tion for long-term sickness absence lasting 1 month or
more from the personnel records of the surveyed com-
pany. In the surveyed company, employees were required
to submit medical certification from their attending
physician to the human resources/labor department when
applying for invalidity benefit. Furthermore, because the
personnel records included information on the resigna-
tion/retirement dates, those who resigned/retired from
the surveyed company during the follow-up period were
treated as censored cases. The follow-up started when
participants answered the BJSQ and ended when they
started to take long-term sickness absence (i.c., applied
for invalidity benefit), resigned/retired, or when the study
concluded on July 31st, 2016, whichever came first.

Covariates: demographic and occupational characteristics

We also obtained information on the demographic and
occupational characteristics from the surveyed company.
Demographic characteristics included age (years; con-
tinuous variable) and gender. Occupational characteristics
included length of service (years; continuous variable),
job type (four groups: sales, claims service, administra-
tive, and others), and employment position (five groups:
manager, staff, senior employee, temporary employee,
and others).

Statistical analysis

First, we conducted descriptive analysis to summarize
the basic features of each group on the basis of high stress
and job dissatisfaction. Then, taking the NH+S group
as a reference, we conducted Cox’s proportional hazard
regression analysis to estimate the hazard ratios (HRs)
and their 95% confidence intervals (Cls) of the incidence

of long-term sickness absence during the follow-up
period among the HS+D, HS+S, and NH+D groups.
Furthermore, to examine whether the combined effect of
high stress and job dissatisfaction is synergistic or addi-
tive, we calculated relative excess risk due to interaction
(RERI), attributable proportion due to interaction (AP),
and synergy index (SI) as well as their 95% Cls as fol-

lows™”:

RERI = HRys+p — HRs4s — HRnpsp +1

RERI
AP =
HRus:p

HRysp —1

SI=
(HRHS+S = 1) + (HRNH+D - 1)

If 95% CIs of RERI and AP were greater than 0 and
that of SI was greater than 1, the combined effect was
determined to be synergistic. Conversely, if 95% Cls of
RERI and AP included 0 and that of SI included 1, the
combined effect was determined to be additive. In the
series of the analyses, we first calculated the crude HRs,
RERI, AP, and SI (i.e., without any adjustment) (model
1). Subsequently, we incrementally adjusted for demo-
graphic characteristics (i.e., age and gender) (model 2)
and occupational characteristics (i.e., length of service,
job type, and employment position) (model 3). Further-
more, to be consistent with the main purpose of the Stress
Check Program (i.e., primary prevention of mental health
problems) and to confirm the robustness of the main
results, we conducted a similar analysis taking long-term
sickness absence due to mental disorders as an outcome
variable. The level of significance was 0.05 (two-tailed).
Most statistical analyses were conducted using Stata 14.0
(Stata Corp., College Station, TX, USA), while 95% ClIs
for RERI, AP, and SI were calculated using the Excel
spreadsheet available from the EpiNET (http://epinet.se/

res/xls/epinetcalculation.xls)*®.

Results

Table 1 shows the detailed characteristics of each
group on the basis of high stress and job dissatisfaction.
Compared to the NH+S group, the other three groups
were younger, had a shorter length of service, and had a
greater proportion of women, claims service personnel,
and staff represented, but a lower proportion of adminis-
trative, managerial, and senior employees. Among others,
the HS+D group had the highest proportion of women
and claims service personnel; and the HS+S group had
the highest proportion of staff.

Table 2 shows the results of the Cox’s proportional
hazard regression analysis and the combined effect of
high stress and job dissatisfaction. During 5,258,910
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Table 1. Demographic and occupational characteristics among employees who participated in the study

High-stress + dissatisfied
(HS+D) group (n=1,086)

High-stress + satisfied
(HS+S) group (n=431)

Not high-stress + dissatisfied
(NH+D) group (n=2,462)

Not high-stress + satisfied
(NH+S) group (n=10,708)

Mean (SD) n (%) Mean (SD) n (%) Mean (SD) n (%) Mean (SD) n (%)
Age, years 40.4 (11.4) 38.9 (11.0) 41.4 (12.5) 41.8 (12.5)
Gender
Men 290 (26.7) 121 (28.1) 972 (39.5) 5,960 (55.7)
Women 796 (73.3) 310 (71.9) 1,490 (60.5) 4,748 (44.3)
Length of service, years  12.4 (9.51) 12.0 (8.76) 12.0 (10.0) 12.7 (10.3)
Job type
Sales 523 (48.2) 205 (47.6) 1,153 (46.8) 5,155 (48.1)
Claims service 439 (40.4) 160 (37.1) 987 (40.1) 3,669 (34.3)
Administrative 124 (11.4) 66 (15.3) 318 (12.9) 1,875 (17.5)
Others —(0.0) —(0.0) 4(0.2) 9(0.1)
Employment position
Manager 54 (5.0) 34 (7.9) 203 (8.2) 2,052 (19.2)
Staff 822 (75.7) 340 (78.9) 1,635 (66.4) 6,250 (58.4)
Senior employee 15(1.4) 6(1.4) 77 (3.1) 459 (4.3)
Temporary employee 195 (18.0) S1(11.8) 543 (22.1) 1,938 (18.1)
Others —(0.0) —(0.0) 4(0.2) 9(0.1)

SD, standard deviation.

person-days (mean: 358 days, range: 3-373 days), a
total of 62 employees (32 men and 30 women) took a
long-term sickness absence (mental disorders: 51 cases,
musculoskeletal disorders: 6 cases, cerebrovascular dis-
ease: 3 cases, and cardiovascular disease: 2 cases). In the
crude model (model 1), the HS+ D group had the highest
HR of long-term sickness absence (HR 5.70; 95% CI,
3.08-10.5) followed by the HS+S group (HR 4.44; 95%
CI, 1.72-11.5) and then the NH+ D group (HR 2.03; 95%
CI, 1.05-3.92). For the combined effect of high stress and
job dissatisfaction, RERI and AP were small and SI was
close to 1; none of the indicators were statistically signifi-
cant. These patterns were unchanged after adjustment for
demographic and occupational characteristics (models 2
and 3).

When we conducted similar analysis taking long-term
sickness absence due to mental disorders as an outcome
variable, the combined effect of high stress and job dis-
satisfaction was similar to the main results, while the esti-
mated risks increased for all three groups (i.e., HS+D,
HS +S, and NH +D groups) (Table 3).

Discussion

The present study demonstrated that those who met the
criteria for high stress, as identified in the Stress Check
Program manual, and were also dissatisfied with their
jobs were at highest risk of long-term sickness absence,
and that the combined effect of high stress and job dis-
satisfaction on long-term sickness absence was additive.

Among the groups on the basis of high stress and job
dissatisfaction, the HS+D group had the highest HR of
long-term sickness absence. This finding is reasonable

because, although separately examined, high stress and
job dissatisfaction were reported to be associated with
increased risk of long-term sickness absence'”"*”. Our
findings suggest that high-stress employees are at higher
risk of subsequent long-term sickness absence compared
to their counterparts, and that the risk is further increased
when high-stress employees are dissatisfied with their
jobs.

The present study found that none of the indicators
for an interaction or synergistic effect of high stress and
job dissatisfaction were significant, suggesting that the
combined effect of high stress and job dissatisfaction
on long-term sickness absence is additive. This finding
is also reasonable because job (dis)satisfaction does not
theoretically have a modifying effect on the association
of job stressors, social support, or stress responses with
ill-health, as shown by the National Institute for Occupa-
tional Safety and Health (NIOSH) model of job stress’”
and the Job Demands-Resources (JD-R) model™. There
is evidence that job satisfaction buffers the association
of adverse psychosocial work environment (such as job
demands) with mental health®. However, the effect
modification by job (dis)satisfaction on the association of
psychological or physical distress with future health has
not been studied. Our findings suggest that job dissatis-
faction does not modify the association of psychological
or physical distress with subsequent long-term sickness
absence.

On the other hand, the HS+S group also had higher
risk of long-term sickness absence, which was more than
twice as high as in the NH+D group. Those who are
satisfied with their jobs, but suffering from a variety of
psychological and physical distress and/or exposure to
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adverse work environments, may over-adapt to their jobs,
which may lead to increased risk of long-term sickness
absence™. The present findings suggest that, even if high-
stress employees are satisfied with their jobs, their risk of
long-term sickness absence is reasonably high; therefore,
not only occupational health staff, but also high-stress
employees themselves, should not ignore such risk.

Compared to the NH+ S group, the other three groups
had a greater proportion of women (see Table 1). Consid-
ering that such gender imbalance may affect the present
findings, we supplementally conducted a gender-stratified
analysis and examined an interaction effect between four
groups (i.e., the combination of high stress and job dissat-
isfaction) and gender on long-term sickness absence. As
a result, HR for each group was about twice as high for
men compared to women (data available upon request),
while a significant interaction effect was not observed
(p for interaction=0.397). At least from our dataset, the
effect of gender imbalance on the present findings could
not be detected. To estimate such effect more precisely,
larger-scale research should be conducted in the future.

Possible limitations of the present study should be
considered. First, personality traits, which were not mea-
sured in the present study, may have affected our findings.
Previous studies reported that neuroticism was associated
with higher levels of job stressors and stress responses
(e.g., depression and anxiety)’", lower levels of job satis-
faction’”, and a higher prevalence of long-term sickness
absence™; therefore, our findings may have been overes-
timated. Second, some employees may have transferred
to another department in the surveyed company, which
may have influenced our findings. However, this impact
may be minimal because transfer rates were probably low
at 1-year follow-up. Third, although the sample size in the
present study was relatively large, we could not conduct
cause-specific analyses other than for mental disorders
(i.e., musculoskeletal disorders, cerebrovascular disease,
or cardiovascular disease) due to the small number of
incidence cases. Such analyses may provide additional
practical information. Fourth, although we defined long-
term sickness absence cases based on the application for
invalidity benefit with medical certification, we could not
identify whether work-related stress contributed to each
case. Perhaps some long-term sickness absence cases
were caused by reasons other than work-related stress,
which may have led to a less precise association. How-
ever, it is plausible that most of the cases were caused
by work-related stress since our cause-specific analysis
showed strong association of high stress and job dissat-
isfaction with long-term sickness absence due to mental
disorders. Finally, our data was obtained from one par-
ticular financial service company in Japan; therefore, we
should interpret the present findings with caution, taking
limited generalizability into account.

In conclusion, the present study provided evidence

Akiomi Inoue, et al.

that high stress, as defined in the Stress Check Program
manual using the BJSQ, and job dissatisfaction additively
increase the risk of long-term sickness absence lasting
1 month or more. Although the criteria for high stress
proposed by the program manual do not include job dis-
satisfaction, our findings suggest that incorporating high
stress with job dissatisfaction improves the predictability
of long-term sickness absence. Occupational health staff
can identify high-stress employees who are more strongly
encouraged to request physician interview by checking
their response to the single-item job satisfaction scale
of the BJSQ. On the other hand, high-stress employees
who are satisfied with their jobs also had a higher risk of
long-term sickness absence; therefore, the encouragement
of physician interview for them should not be ignored.
It should also be noted that corporate culture and policy
play an important role in job stress and health outcomes
among employees’**”. For example, our surveyed com-
pany is listed on the major stock exchange and provides
employees with 30 days of paid leave and a standard ben-
efits package, including leave compensation and employ-
ment insurance, which may influence long-term sickness
absence. Future research on the effect of such factors on
the association of high stress with long-term sickness
absence is needed.
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ABSTRACT

Background: Using a 1-year prospective design, we examined the association of job dissatisfaction with long-term sickness
absence lasting 1 month or more, before and after adjusting for psychosocial work environment (ie, quantitative job overload,
job control, and workplace social support) in Japanese employees.

Methods: We surveyed 14,687 employees (7,343 men and 7,344 women) aged 20-66 years, who had not taken long-term sickness
absence in the past 3 years, from a financial service company in Japan. The Brief Job Stress Questionnaire, including scales on
job satisfaction and psychosocial work environment, was administered, and information on demographic and occupational
characteristics (ie, age, gender, length of service, job type, and employment position) was obtained from the personnel records of
the surveyed company at baseline (July—August 2015). Subsequently, information on the start dates of long-term sickness
absences was obtained during the follow-up period (until July 2016) from the personnel records. Cox’s proportional hazard
regression analysis was conducted.

Results: After adjusting for demographic and occupational characteristics, those who perceived job dissatisfaction had a
significantly higher hazard ratio of long-term sickness absence than those who perceived job satisfaction (hazard ratio 2.91; 95%
confidence interval, 1.74-4.87). After additionally adjusting for psychosocial work environment, this association was weakened
and no longer significant (hazard ratio 1.55; 95% confidence interval, 0.86-2.80).

Conclusions: Our findings suggest that the association of job dissatisfaction with long-term sickness absence is spurious and

explained mainly via psychosocial work environment.

Key words: absenteeism; job satisfaction; longitudinal studies; psychosocial job characteristics; survival analysis
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INTRODUCTION

Sickness absence is a major public health and economic
problem in many countries.'”> Among others, long-term sickness
absence, often defined as sickness absence lasting 4 weeks/1
month or more,’ bears high costs for a variety of stakeholders,
including employees, employers, insurance agencies, and society
at large.*> The Organization for Economic Co-operation and
Development (OECD) has reported that OECD member countries
spend, on average, approximately 1.9% of the gross domestic
product (GDP) on sickness absence benefits,® most of which
are accounted for by long-term sickness absence.” Furthermore,
long-term sickness absence has various adverse effects on
employees, such as lower probability of returning to work,”?
a higher risk of social exclusion,” and mortality.'*'> There-
fore, identifying predictors of long-term sickness absence
and preventing it are beneficial for both employees and
society.

In the occupational health research field, job dissatisfaction (ie,
an unpleasant emotion when one’s work is frustrating and blocking
the affirmation of their values)'® has been attracting attention as a
predictor of sickness absence, as well as of poor mental health (ie,
anxiety, burnout, depression, and low self-esteem) and physical
health (ie, cardiovascular disease and musculoskeletal disorders).'*
Several prospective studies in European countries have examined
the association of job dissatisfaction with sickness absence'>2%;
the results have been inconsistent, and most of these studies
focused mainly on short-term sickness absence lasting from a few
days to a few weeks. To date, only three studies focused on long-
term sickness absence'®2!22; two, however, relied on self-reports
rather than on personnel records or national register data for
measuring sickness absence duration.?’>> This may have led to a
less accurate association with job dissatisfaction.”> Furthermore,
only one study conducted a survival analysis.”’

In addition to the above, psychosocial work environment may
explain the association of job dissatisfaction with sickness
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absence.”® In fact, major psychosocial work environment, such
as described in the job demands-control (JD-C) or demand-
control-support (DCS) model,””?® has been associated with job
dissatisfaction.”” It is also known that poor psychosocial wok
environment causes sickness absence.’' It might be interesting to
know how much unique impact job dissatisfaction has on long-
term sickness absence independent of psychosocial work environ-
ment, because it would be relevant for developing an effective
strategy to prevent long-term sickness absence whether targeting
on job dissatisfaction per se or psychosocial work environment.

Contrary to European countries, the association between
psychosocial work environment, job dissatisfaction, and long-
term sickness absence has not been fully examined among
Japanese employees. In Japan, approximately 60% of employees
reported job-related distress due to psychosocial work environ-
ment such as job overload and workplace human relations.>
Furthermore, compared to European countries, Japanese employ-
ees have been found to have lower levels of job satisfaction,*’
as well as positive work-related state of mind, such as work
engagement.’* On the other hand, because the social notion that
“not taking time off and working hard are virtues” is still strongly
rooted in the Japanese psyche, taking long-term sickness
absence is a serious event for Japanese employees. Therefore,
it is extremely valuable to clarify the association of job dis-
satisfaction with long-term sickness absence and the role of
psychosocial work environment in this association among
Japanese employees. To date, two cross-sectional studies have
reported the association of job dissatisfaction with sickness
absence among Japanese employees,’®3’ while prospective
evidence is lacking and the role of psychosocial work environ-
ment in the association is still unclear.

The purpose of the present study was twofold. The first
purpose was to examine the prospective association of job
dissatisfaction with long-term sickness absence obtained from
personnel records in a large sample of Japanese employees,
conducting survival analysis. The second purpose was to examine
whether psychosocial work environment explains the association
of job dissatisfaction with long-term sickness absence. In the
present study, we focused especially on financial service
employees because they experience increased stress and worries
due to greater time pressures, problems with ergonomics,
conflicting roles, work demands, and difficult relationships with
customers.*®

MATERIAL AND METHODS

Participants

A 1-year prospective study of employees from a financial service
company listed on the major stock exchanges was conducted
from July 2015 to July 2016. Information was gathered using a
self-administered questionnaire and the personnel records of the
surveyed company. At baseline (July—August 2015), all employ-
ees, except for board members; temporary transferred, overseas,
and dispatched employees; and absentees (N = 15,615) were
invited to participate in this study; a total of 14,711 employees
completed the baseline questionnaire (response rate: 94.2%).
After excluding 24 employees who had histories of long-term
sickness absence in the past 3 years, 14,687 employees (7,343
men and 7,344 women) aged 20-66 years were followed for 1
year (until July 31st, 2016) (Figure 1). Informed consent was
obtained from participants using the opt-out method for the

secondary analysis of existing anonymous data. The study
procedure was reviewed and approved by the Kitasato University
Medical Ethics Organization (No. B15-113).

Measures

Job dissatisfaction

Job dissatisfaction was measured using the Brief Job Stress
Questionnaire (BJSQ). The BJSQ has high levels of internal
consistency reliability and factor-based validity*® and includes a
single-item summary measure of job satisfaction (“I am satisfied
with my job”). Responses are provided on a four-point Likert
scale (1 = Dissatisfied, 2 = Somewhat dissatisfied, 3 = Somewhat
satisfied, and 4 = Satisfied). Participants were dichotomized into
“dissatisfied” (those who answered 1 or 2) and “satisfied” (those
who answered 3 or 4) groups.

Long-term sickness absence

Information on dates of application for invalidity benefits with
medical certification for long-term sickness absence lasting 1
month or more was obtained from the personnel records of the
surveyed company. In the surveyed company, it was mandatory
for employees to submit medical certification from his/her
attending physician to the human resource department when
applying for invalidity benefits. Furthermore, the personnel
records included information on resignation/retirement date.
Based on this information, those who resigned/retired from the
surveyed company during the follow-up period were treated as
censored cases. The follow-up began on the date of response to the
BJSQ and ended at the start date of long-term sickness absence
(ie, the date of application for invalidity benefits), the resignation/
retirement date, or July 31st, 2016, whichever came first.
Psychosocial work environment

For psychosocial work environment, we examined quantitative
job overload, job control, and workplace social support, based on
the JD-C or DCS model.?”-?® These were measured using the BJSQ
introduced above. The BJSQ includes three-item quantitative job
overload, job control, supervisor support, and coworker support
scales. The answers are provided on a four-point Likert scale
(1 = Not at all, 2 = Somewhat, 3 = Moderately so, and 4 = Very
much so for quantitative job overload and job control; 1 = Not
at all, 2 = Somewhat, 3 = Very much, and 4 = Extremely for
supervisor support and coworker support), with the scores of
each scale ranging from 3-12. For workplace social support,
total scores for supervisor support and coworker support were
calculated (score range: 6-24). In this sample, the Cronbach’s
alpha coefficients were 0.78, 0.70, and 0.88 for quantitative job
overload, job control, and workplace social support, respectively.
Covariates

Covariates included demographic and occupational character-
istics, all of which were obtained from the personnel records of
the surveyed company. Demographic characteristics included age
and gender. Age was used as a continuous variable. Occupational
characteristics included length of service, job type, and employ-
ment position. Length of service was used as a continuous
variable. Job type was classified into four groups: sales, claims
service, administrative, and others. Employment position was
classified into five groups: manager, staff, senior employee,
temporary employee, and others.

Statistical analysis

We first conducted a descriptive analysis using Student’s 7 test or
Fisher’s exact test to compare the demographic and occupational
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Company employee
N=18,343

A 4

A\ 4

Not assessed for eligibility
Board members n=37
Temporary transferred employees n=1,443
Overseas employees n=271
Dispatched employees n=468
Absentees (including maternal leave and

granny leave) n=509

Eligible for the baseline survey

n=15,615
.| Did not participate
n=904
Completed the baseline survey
n=14,711
Excluded

A4

A 4

Prior history of long-term sickness absence
Mental disorders n=19
Musculoskeletal disorders n=4

Cardiovascular disease n=1

Data available for analysis
n=14,687

Figure 1.

characteristics and the scale scores between the satisfied and
dissatisfied groups. Afterwards, the cumulative hazard of long-
term sickness absence was plotted as Kaplan-Meier curves and
the log-rank test was conducted to compare the hazard functions
between the satisfied and dissatisfied groups. Finally, using the
satisfied group as a reference, Cox’s proportional hazard regres-
sion analysis was conducted to estimate the hazard ratio (HR) and
its 95% confidence interval (CI) of the incidence of long-term
sickness absence during the follow-up period in the dissatisfied
group. In the series of analyses, we first adjusted for demographic
characteristics (ie, age and gender) (model 1). Subsequently, we
incrementally adjusted for occupational characteristics (ie, length
of service, job type, and employment position) (model 2) and
psychosocial work environment (ie, quantitative job overload, job
control, and workplace social support) (model 3). For model 3,
overcontrol bias due to common method variance might occur
since the present study measured job dissatisfaction and
psychosocial work environment simultaneously with the same
self-administered questionnaire (ie, the BJSQ). Therefore, to test
the presence of overcontrol bias due to common method variance,
Harman’s single-factor test** was conducted by entering items
for job dissatisfaction, quantitative job overload, job control, and
workplace social support (ie, a total of 13 items) into the
unrotated principal component analysis. Furthermore, as sub-
analyses, the log-rank test and the Cox’s proportional hazard

392 | J Epidemiol 2020;30(9):390-395

Recruitment and follow-up flow diagram

regression analysis were conducted by gender because men
and women are exposed to different work environment in Japan.
The level of significance was 0.05 (two-tailed). The statistical
analyses were conducted using IBM® SPSS® Statistics Version
23.0 for Windows (IBM Corp., Armonk, NY, USA).

RESULTS

Table 1 shows the detailed characteristics of the participants
in the satisfied and dissatisfied groups. Compared to the satisfied
group, the dissatisfied group was significantly younger, had a
greater proportion of women, claims service, staff, and temporary
employees, and perceived significantly higher levels of
quantitative job overload and lower levels of job control and
workplace social support.

Figure 2 shows the Kaplan-Meier curves for the cumulative
hazard of long-term sickness absence among the dissatisfied
group compared to the satisfied group. The log-rank test showed
that the dissatisfied group had a significantly higher incidence rate
of long-term sickness absence compared to the satisfied group
(P <0.001).

Table 2 shows the results of the Cox’s proportional hazard
regression analysis. During 5,258,910 person-days (mean: 358
days, range: 3-373 days), 62 employees (32 men and 30 women)
took long-term sickness absence (mental disorders: 51 cases,
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Table 1. Demographic and occupational characteristics and scale scores among employees who participated in the study
Satisfied group (n =11,139) Dissatisfied group (n = 3,548)
P value®
Mean (SD) n (%) Mean (SD) n (%)
Age, years 41.6 (12.4) 41.1 (12.2) 0.027
Gender <0.001
Men 6,081 (54.6) 1,262 (35.6)
Women 5,058 (45.4) 2,286 (64.4)
Length of service, years 12.7 (10.3) 12.1 (9.88) 0.003
Job type <0.001
Sales 5,360 (48.1) 1,676 (47.2)
Claims service 3,829 (34.4) 1,426 (40.2)
Administrative 1,941 (17.4) 442 (12.5)
Others 9 (0.1) 4 (0.1)
Employment position <0.001
Manager 2,086 (18.7) 257 (7.2)
Staff 6,590 (59.2) 2,457 (69.3)
Senior employee 465 (4.2) 92 (2.6)
Temporary employee 1,989 (17.9) 738 (20.8)
Others 9 (0.1) 4 (0.1)
Quantitative job overload (3—-12) 9.10 (1.86) 10.1 (1.95) <0.001
Job control (3-12) 8.35 (1.62) 6.79 (1.78) <0.001
Workplace social support (6-24) 17.6 (3.56) 14.2 (3.46) <0.001

SD, standard deviation.

“Student’s ¢ test and Fisher’s exact test were used for the continuous and categorical variables, respectively.

0.0107

0.0085

0.006-

0.0047

Cumulative hazard

0.0027
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ﬁ#_'—-

Job satisfaction

—Dissatisfied
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Figure 2. Cumulative hazard of long-term sickness absence among the dissatisfied group compared to the satisfied group

musculoskeletal disorders: 6 cases, cerebrovascular disease: 3
cases, and cardiovascular disease: 2 cases). After adjusting for
demographic and occupational characteristics (models 1 and 2),
the dissatisfied group had a significantly higher HR of long-term
sickness absence than the satisfied group (HR 3.00; 95% CI,
1.80-5.00 and HR 2.91; 95% CI, 1.74—4.87 for models 1 and 2,
respectively). However, after additionally adjusting for psycho-

social work environment (model 3), this association was weak-
ened and no longer significant (HR 1.55; 95% CI, 0.86-2.80).

For the Harman’s single-factor test, three factors with
eigenvalues greater than 1.0 were extracted and the first (largest)
factor did not account for a majority of the variance (32.7%),
indicating that overcontrol bias due to common method variance
was not of great concern.
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Table 2. Association of job dissatisfaction with long-term sickness absence among Japanese employees: Cox’s proportional hazard

regression analysis (7,343 men and 7,344 women)

Person-days Number of events

Rate/100,000 person-days

Hazard ratio (95% confidence interval)

Model 1? Model 2° Model 3¢
Main analysis
Satisfied 3,998,784 33 0.83 1.00 1.00 1.00
Dissatisfied 1,260,126 29 2.30 3.00 (1.80-5.00) 291 (1.74-4.87) 1.55 (0.86-2.80)
Gender-stratified analysis
Men
Satisfied 2,172,019 17 0.78 1.00 1.00 1.00
Dissatisfied 443,864 15 3.38 4.20 (2.08-8.46) 4.13 (2.03-8.42) 2.00 (0.86-4.63)
Women
Satisfied 1,826,765 16 0.88 1.00 1.00 1.00
Dissatisfied 816,262 14 1.72 2.05 (0.99-4.21) 1.97 (0.95-4.06) 1.14 (0.50-2.63)

#Adjusted for age (and gender).

bAdditionally adjusted for length of service, job type, and employment position.

“Additionally adjusted for quantitative job overload, job control, and workplace social support.

When we conducted the gender-stratified analysis, similar
tendency to the main analysis was observed among both genders
while statistical significance was marginal for the log-rank test
(P =0.063) and for models 1 and 2 of the Cox’s proportional
hazard regression analysis among women (Table 2).

DISCUSSION

The present study demonstrated that after adjusting for
demographic and occupational characteristics, those who
perceived job dissatisfaction had a significantly higher risk of
long-term sickness absence during the 1-year follow-up period
than those who perceived job satisfaction. After additionally
adjusting for psychosocial work environment based on the JD-C
or DCS model, the risk was no longer significant.

Job dissatisfaction was significantly associated with a higher
risk of long-term sickness absence after adjusting for demo-
graphic and occupational characteristics. This finding is con-
sistent with previous prospective studies in European countries
(ie, Norway and the Netherlands) that have reported a significant
association of job dissatisfaction with long-term sickness absence
in the crude model,? as well as after adjusting for demographic
and occupational characteristics (eg, age, gender, education,
and affiliation).'®?! Using personnel records to measure long-
term sickness absence and conducting a survival analysis, the
present study expanded this evidence into other than European
countries.

After additionally adjusting for psychosocial work environ-
ment based on the JD-C or DCS model, the association of job
dissatisfaction with long-term sickness absence was weakened
and no longer significant. This is consistent with previous studies
in that a significant association of job dissatisfaction with sickness
absence (including both short-term and long-term ones) was not
observed when psychosocial work environment was included in
the model.'®!'7?° Our findings suggest that the association of job
dissatisfaction with long-term sickness absence is explained
mainly by psychosocial work environment and that improving
psychosocial work environment is effective for the prevention of
long-term sickness absence. However, although not statistically
significant, the fully adjusted HR of job dissatisfaction was still
approximately 1.5; therefore, there may be a unique effect of job

394 | J Epidemiol 2020;30(9):390-395

dissatisfaction on long-term sickness absence independently of
psychosocial work environment. Future research should examine
more precisely the association between psychosocial work
environment, job dissatisfaction, and sickness absence.

Possible limitations of the present study should be considered.
First, our sample was recruited from one financial service
company in Japan; therefore, our findings should be interpreted
with caution in light of limited generalizability. Second, job
dissatisfaction was measured using a single-item question, which
may limit its measurement validity; however, some researchers
have argued that single-item questions are preferred to measure
overall job dissatisfaction because differences in individual scores
are lost in the total mean scores of multi-item questions.*'*
Third, some employees may have transferred to another
department in the surveyed company, which may have influenced
job dissatisfaction and masked the true association; nevertheless,
the frequency of transfer may not have been so high at 1-year
follow-up. Finally, although some previous studies focused on
workplace-level (in addition to individual-level) job dissatisfac-
tion to examine its association with sickness absence,'® the
present study could not take workplace-level job dissatisfaction
into account due to a lack of information on the departments to
which the individual participants belonged.

In conclusion, the present study provided evidence that the
association of job dissatisfaction with long-term sickness absence
lasting 1 month or more is spurious and explained mainly via
adverse psychosocial work environment. More detailed under-
lying mechanisms in the association between psychosocial work
environment, job dissatisfaction, and sickness absence can be
explored using mediation analysis.
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Abstract

Purpose — The purpose of this paper is to conduct a comprehensive review on the implementation and the
effect of Japan’s Stress Check Program, a national program to monitor and control workplace psychosocial
factors that was initiated in December 2015.

Design/methodology/approach — We comprehensively reviewed articles published in Japanese and
English, assessed the performance of the Stress Check Program and summarized future challenges. We also
discussed the implications for practice.

Findings — The available literature presented a scientific basis for the efficiency and validity of predictions
using the Brief Job Stress Questionnaire, which is the instrument recommended to screen workers with high
stress in the program. No study has verified the effect of the program on workers’ mental health by using group
analysis of stress check results. There is room for improvement in tools that contribute to identifying workers
with high stress and in measures for improving the work environment. The Stress Check Program contrasts
with risk management of psychosocial factors at work, widely adopted in European countries as a strategy for
improving workers’ mental health by focussing on the psychosocial work environment.

Practical implications — Although the effectiveness of the Japanese program needs further evaluation,
future developments of the program would provide insight for national policies on psychosocial risks/
psychosocial stress at work.

Originality/value — This paper is the first systematic review on the implementation and effects of Japan’s
Stress Check Program.

Keywords The stress check program, Brief job stress questionnaire, Occupational health system,
Work environment improvement, Japan
Paper type Literature review

Introduction

Workers’ mental health has been one of the biggest issues in Japan as is often the case in
many other developed countries. As of 2014, a total of 1,456 claims were submitted requesting
worker compensation for work-related mental disorders, and among these, 213 were suicide-
related. The number of claims for mental disorders had steadily increased almost five times
during the previous 14 years. Japanese government came up with several remedies to address
the growing problem of work-related mental disorders, including the amendments of
Industrial Health and Safety Law and the release of guidelines to enhance effectiveness of the
law. In sheer numbers of claims requesting compensation, however, it appeared that the
remedies had only limited effects in improving workers’ mental health. In 2014, this law was
extended to include a Stress Check Program — the first mandated policy in the history of
mental health in workplaces in Japan (Kawakami and Tsutsumi, 2016; Tsutsumi, 2016).

The Stress Check Program requires enterprises to implement an annual test (stress check)
to gain understanding of the psychological burdens placed on their workers. Enterprises with
fewer than 50 workers (small-scale enterprises) are only obligated to make reasonable efforts
in this regard. Currently, the Stress Check Program is implemented in two ways. First,
following preparation for implementation, a stress check is performed for all workers within
an enterprise, and each worker is notified of their results. Based on these results, an interview
with a physician is offered for those under high levels of stress (mandatory). Second, personal
results are summarized and analysed for groups of a certain size, and group analysis used to
improve the work environment (referred to as “reasonable efforts”). The Stress Check Program
is the primary preventative measure for mental health issues among workers in Japan.
Specifically, key functions of the Stress Check Program are: building awareness of workers’
stress; providing support for self-care and improvement of the work environment based on
test results. The stress checks mean that workers under high stress can be identified, including
those who require professional support; this allows for secondary preventative measures to
identify and respond to mental health issues (regarded as secondary objectives).

The Stress Check Program is part of a series of measures for workplace mental health in
Japan (Kawakami and Tsutsumi, 2016; Tsutsumi, 2016). These measures must be enacted
holistically to ensure maximum returns from implementation of the Stress Check
Program. However, verifying evidence from individual activities within the Stress Check
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Program will be useful to inform efforts to further improve the program. These activities
include: verifying test tools to identify high level of stress (the recommended tool is the
Brief Job Stress Questionnaire [BJSQ]); implementing a routine survey for workers to
reduce mental health risks through sharing results with each worker; screening for
workers under high levels of stress to prevent mental health issues through interviews
with physicians and reduction in psychological stress responses by improving work
environments based on group analysis (including education for managers and
supervisors) (Tsutsumi et al., 2018).

We comprehensively reviewed articles published in Japanese and English that focussed
on the implementation and effects of the Stress Check Program, assessed the performance of
the Stress Check Program for the first three years after initiation and summarized future
challenges. The present study is the first systematic review focussed on the implementation
and effects of the Stress Check Program. In this review, we examined the evidence on: (1)
implementation of the Stress Check Program, (2) utility and validity of tools for stress checks
and (3) effects of the Stress Check Program. We also discussed what the relevance of the
Stress Check Program as implemented in Japan is to other countries, by comparing the policy
and the components of the program with the trends in the management of psychosocial
factors at work according to the policies and guidelines of international bodies and other
countries. This evaluation and recent development of the national program may provide
useful information for international readers who are interested in national policies on
psychosocial risks/psychosocial stress in the workplace.

Methods

A search of Japanese language papers was performed using Ichushi Web (Japan Medial
Abstracts Society) on 17 April 2019. Papers published in English were searched using
MEDLINE (PubMed) on 27 March 2019. The target publication dates were within five years
before initiation of the present study (2019), giving a start date of 1 January 2014. Japanese
language papers were searched using the key search term “sutoresuchekkuseido” (stress check
program), with types of papers limited to original articles and case reports using an Ichushi
web filter function. English language papers were searched using the formula “((stress AND
check) OR stress-check) AND Japan*.” Titles, abstracts and full texts of returned papers were
read by the authors and papers that met the following criteria were included. Eligibility criteria
for Japanese language papers were as follows: (1) published in Japanese; (2) covered legislated
content of the Stress Check Program (content in accordance with the Stress Check Program for
those that used data before the legislation); (3) included stress checks as content and used a
questionnaire that measured job stressors, stress responses and social support (program
requirement) and (4) were not review articles, conference abstracts, commissioned reports, or
papers not peer-reviewed. Eligibility criteria for English language papers were as follows: (1)
published in English; (2) conducted after the introduction of the Stress Check Program; (3)
focussed on the implementation, impact or challenges of the Stress Check Program or on the
scientific bases for the questionnaire used for the program, and based on quantitative or
qualitative data and (4) were peer-reviewed. In cases where it was difficult to determine
whether a paper was related to the legislated Stress Check Program, all of the present authors
made a consensus judgement on whether to include or exclude that paper. Included papers
were summarized based on: (1) implementation of the Stress Check Program; (2) utility and
validity of Stress Check tools and (3) effects of the Stress Check Program.

Results

The literature search identified 114 papers from the two databases: 60 Japanese language
papers and 54 English language papers, with 18 papers finally included in this review
(Figure 1). Of the 60 Japanese language papers, we excluded: papers written in English
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Figure 1.
PRISMA flow diagram
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- (n=18) Review articles (n = 2)
Ko | Not peer-reviewed (n = 2)
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(meta-analysis)
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(n = b5); papers with inconsistent content (» = 18), including unrelated content (n = 12),
preliminary tests before implementation of the program (z = 2) and studies without a
questionnaire that measured job stressors, stress responses and social support (7 = 4);
conference abstracts (n = 12); commissioned reports (# = 6); papers that were not peer-
reviewed (7 = 2) and reviews (z = 2). This left 15 Japanese language papers for inclusion in
our review. Of the 54 English language papers, we excluded papers written in Japanese
(n = 6) and papers with inconsistent content (n = 45), including those with unrelated content
(n = 42) and reviews without data (# = 3). Finally, three English language papers were
included in this review.

Implementation of the stress check program

Among the 18 papers included in this review, nine examined the implementation of the Stress
Check Program (Table 1). Of these nine papers (including duplicates), three papers reported
on the implementation rate of the Stress Check Program, six on the examination rate of the
Stress Check Program, five on the prevalence of those under high levels of stress, two on the
implementation rate of interviews with physicians and two on group analysis and
implementation rate of improvements in the workplace environment. In this paper, we used
the term “implementation rate”, to refer to the proportion of enterprises that actually
implemented the Stress Check Program or parts of the program (e.g. physician interview and
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workplace improvement), and “examination rate”, to refer to the proportion of workers who
underwent stress checks among those who were expected to do so.

Implementation rate of the Stress Check Program
Asai et al (2018) conducted an online survey with 3,891 full-time workers across Japan to
clarify the implementation status of the Stress Check Program in its first year. They found
that among respondents working at enterprises with >50 workers, 52.5% had received
notification of the implementation of the Stress Check Program. Stratified analyses based on
respondents’ demographics revealed that notification of program implementation was more
common among workers aged 40-49 years and those in manufacturing positions. An
analysis based on the scale of enterprises showed that larger enterprises had more workers
who received notification. That study also reported that 12.1% of workers at small-scale
enterprises had received a notification of the implementation of the Stress Check Program
from their employer.

In addition, two reports examined small-scale enterprises. Takeishi et al (2017) conducted
a survey of 38 small-scale enterprises in Saitama Prefecture and reported a low
implementation rate of stress checks (13 workplaces, 34%). The most common reason for
not implementing the Stress Check Program in small-scale enterprises was because they were
only obliged to make “reasonable efforts.” Saito et al. (2019) examined the implementation rate
of stress checks in small-scale enterprises in Aichi Prefecture by dividing them into
independent companies (z = 290) and branches of companies with multiple locations
(n = 331; e.g. offices, branches, sales offices). The results showed that the implementation rate
of stress checks was 15% for independent enterprises and 56% for branches, which clearly
showed a difference based on enterprise size. That study also reported that enterprises with
mental health staff had significantly higher implementation rates of stress checks than
enterprises without mental health staff.

Examination rate of stress checks

The nation-wide survey by Asai ef a/. (2018) showed that among workers who were notified of
the Stress Check Program, 92.0% actually underwent stress checks at enterprises with 50 or
more workers, and 84.7% underwent stress checks at small-scale enterprises. Ishimaru et al
(2018) used data for 31,156 workers who received both a stress check from an occupational
health agency and a routine health checkup, and they reported that 90.8% of workers had
received a stress check. In terms of the scale of enterprises, stress checks were reported by
91.1% of workers at enterprises with >50 workers and 87.3% of workers at small-scale
enterprises. In addition, that study reported the examination rate varied based on workers’
attributes. A higher examination rate was reported among workers aged >30 years, those
with occupations such as construction, transportation and postal services and those in
enterprises with 5-999 workers compared with workers aged 1-29 years, those in
manufacturing jobs and those in enterprises with 1-49 workers. However, those in
occupations such as medical and welfare services and who worked in enterprises with >1,000
employees had significantly lower examination rates compared with those in manufacturing
jobs and enterprises with 1-49 workers. In addition, stress checks implemented on dates
closer to routine health checkups had higher examination rates.

Muratani (2017) reported the stress check examination rate was 78% in an academic
institution (a university and junior college) with 683 staff. Nakatani (2017) reported that the
examination rate of stress checks implemented over two years at corporate groups that included
multiple occupations (e.g., sales, manufacturing, and distribution) was 100% in 2016 and 99.6%
in 2017. However, the examination rate for workers at each workplace was not reported in the
two papers that examined small-scale enterprises (Saito et al, 2019; Takeishi et al, 2017).
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Prevalence of workers under high levels of stress

Asai et al (2018) reported that among workers who received a stress check, the prevalence of
workers who were identified as under high levels of stress was 14.2% in enterprises with >50
workers and 14.4% at small-scale enterprises. Tsutsumi ef al (2017) conducted an online
survey involving 1,650 workers. They reported that the prevalence of workers under high
levels of stress as determined using the BJSQ (Shimomitsu, 2000) based on the assessment
criteria indicated in the Stress Check Program Implementation Manual (Ministry of Health,
Labour and Welfare, Japan, 2015) (referred to as the Manual) and according to the Industrial
Safety and Health Act was 16.7% with the 57-item version and 15.5% with the 23-item (short)
version. In addition, Tsutsumi ef /. (2018) conducted a prospective cohort study with 14,718
workers at a financial service company (7,356 men, 7,362 women) and reported that the
prevalence of workers under high levels of stress calculated with similar assessment criteria
(57-item version of the BJSQ) was 5.6% for men and 15.0% for women. The survey of the
academic institution (university and junior college) found that 11% of staff was under high
stress (Muratani, 2017). In addition, the study focussed on stress checks among workers at
corporate groups (sales, manufacturing and distribution) concluded that among 1,009 full-time
workers who received stress checks in 2016 and 2017, 5% were under high stress in both years,
whereas 6% were under high stress in 2016 and 6% reported high stress in 2017 (Nakatani,
2017). That study also reported that 83% of workers were not under high stress in either year.

Implementation rate of interviews with physicians

Asai et al. (2018) found that among workers who received a stress check, 2.6% requested an
interview with a physician at enterprises with >50 workers, whereas no workers made such
request at small-scale enterprises. That study also reported that among those who were
identified as under high stress, 18.6% of those at enterprises with >50 workers requested
physician interviews, whereas no workers small-scale enterprises made such a request.

In this study, workers were asked for the reasons why not they requested an interview
with a physician at enterprises. The followings were the reasons that workers with high
stress did not see a doctor: did not receive notice, 19%; forgot to request 1%; had no time,
20%; felt no need, 29%; did not know how useful the interview was, 36%; the problem was
solved, 1%; did not think they had stress, 3%; thought they could cope with by themselves,
14%; felt no special need because they consulted on a regular basis, 4%; already saw a doctor,
4% did not want to let the company know the results, 10%; were anxious about the fact that
they saw a doctor being introduced to the company, 11%. Wada ef al (2018) surveyed 214
medical facilities in the Kanto region and examined implementation of interviews with
physicians for those with high levels of stress. They found that 92.5% of medical facilities
indicated they had a system ready to implement interviews with occupational physicians for
those identified as under high stress that wished to have such a meeting.

Implementation rate of group analysis and work environment improvement

In the national survey by Asai et al (2018), 3.3% of workers who received a stress check
reported that their work environment was improved. The survey by Takeishi ef @l (2017) that
targeted small-scale enterprises found that eight of the 10 companies surveyed (80%)
indicated that they would “implement” group analysis.

Utility and validity of tools for stress checks

Eight of the 18 reviewed papers examined the utility and validity of the BJSQ for the Stress
Check Program (Table 1). Three papers examined the relationship between BJSQ scores and
mental health indicators, three examined the relationship between the BJSQ and work-related
factors and two discussed the necessity of supplementary tools.
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Relationship between BJSQ scores and mental health indicators

Adachi and Inaba (2018) examined the relationship between scores on the BJSQ stress
response scale (total of 29 items) and the Center for Epidemiological Studies-Depression scale
(a depression self-assessment scale) in a cross-sectional study involving 368 workers at an
enterprise (288 men, 80 women). That study revealed a strong correlation between the scores
for the two scales (Spearman’s rank correlation coefficient = 0.800, p < 0.001).

Tsutsumi ef al (2017) changed the assessment criteria (i.e., the cutoff value) to screen for
high stress using the BJSQ as indicated in the Manual (Ministry of Health, Labour and
Welfare, Japan, 2015) and examined the screening efficiency of the Kessler Screening Scale for
Psychological Distress (Furukawa et al., 2008; Kessler et al., 2002), with a score of 13 or higher
(equivalent to a severe mental disorder) being the outcome indicator. The results showed that
when the cutoff value (stress responsescore of >77) in the Manual was used, the prevalence of
those with high stress was 16.7%, with sensitivity of 60.5%, specificity of 88.9%, Youden
index of 0.504, positive predictive value of 47.3% and negative predictive value of 93.8%. The
highest screening efficiency (highest Youden index) was observed when the cutoff value was
lowered to 65, where the prevalence of those with high stress increased to 32.3% and the
positive predictive value dropped to 33.0%.

Similarly, Tsutsumi et al. (2018) examined the relationship between presence/absence of
high stress at baseline (determined based on the assessment criteria in the Manual (Ministry
of Health, Labour and Welfare, Japan, 2015) and long-term sick leave of >1 month during the
following year (obtained from human resources data) using a Cox proportional hazards
model. The results showed that compared with those who were not under high stress, those
with high stress had a long-term sick leave risk due to subsequent mental health issues. The
hazard ratios (adjusted for age, years of work, occupation, position, and receiving an
interview with occupational health staff after the stress check) were 8.68 for men and 3.67 for
women. The equivalent population-attributable risk proportion was 30.1% for men and
25.6% for women.

Relationship between BJSQ scores and work-related factors
Takahara (2018) conducted a survey that included items from the B]SQ with 1,895 temporary
workers from a single company and examined the relationship between scores for these items
and workers’ voluntary retirement. They found that personal-level job satisfaction,
workplace-level satisfaction and life satisfaction, as measured by the BJSQ, had a
significant negative correlation with voluntary retirement.

Adachi (2017) examined B]SQ items that were strongly related to job satisfaction for 368
workers at a single company (288 men, 80 women) based on sex. The results showed that for
men, factors that were significantly correlated with job satisfaction were the significance of
work, control at work, support from superiors, aptitude in work and the amount of work. For
women, aptitude at work, significance of work and the amount of work were significantly
correlated with job satisfaction.

Higuchi et al. (2015) used BJSQ items at a baseline assessment for 661 male workers at a
machine manufacturing factory to examine factors related to deterioration in respondents’
job adaptability in the subsequent four years. They found that levels of physical burden, job
satisfaction and support from superiors were significantly related to deterioration in job
adaptability.

Necessity of supplementary tools

Shimura et al (2018) used structural equation modelling, in which sleep-related issues
(identified with the Pittsburgh Sleep Quality Index) were added to factors of stress and
support at work drawn from the BJSQ. They showed that 55.2% of psychological and
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physical stress could be explained through these factors. Those authors argued for the
importance of also addressing sleep-related issues in stress checks. Ito (2017) noted that
because the physicians that conduct interviews with those under high levels of work stress
are not necessarily familiar with mental disorders, a support tool to accurately evaluate the
risk for mental health issues is necessary. Therefore, that study proposed the use of a
depression screening test (i test) that could be easily used in the Stress Check Program.

Effects of the Stress Check Program

Among the 18 papers reviewed, three examined the effects of the Stress Check Program
(Table 1). One paper examined the effects of improvements in the work environment, one
examined the effect of the method by which the stress check results were shared with
individuals and the last paper examined the effects of other combined approaches.

Imamura et al (2018) examined the links between implementation of improvements to the
work environment through the Stress Check Program, stress responses and work
performance. That study included data for 3,891 full-time workers that completed surveys
before and after the Stress Check Program (November 2015 and February 2016) (the same
subjects as used in the national survey by Asai ef al (2018)). A follow-up survey was
conducted one year later, in which participants were interviewed about to whether they
received a stress check at their workplace and if there had been any improvements to their
work environment. Participants were divided into groups based on whether they had
completed stress checks and experienced work environment improvements: “neither”
(53.9%), “stress check only” (40.5%), “improvement to work environment only” (3.0%) and
“both” (2.6%). Possible differences in changes to psychological stress responses and work
performance scores were examined. The “both” group had significantly lower stress
responses compared with the “neither” group. Imamura ef al (2018) concluded that
implementation of the stress check as mandated by the Stress Check Program alone may not
be effective in reducing the stress responses of workers and may be more effective in
combination with improvements to the work environment.

In terms of sharing the stress check results with workers, Ito ef al. (2016) reported on
sharing the results of a questionnaire that involved 371 workers at an information technology
(IT) company using an Internet-based system. Respondents’ stress status, related factors,
individual stress management results and related advice were immediately provided by the
system based on their answers to a questionnaire. That study showed that when the stress
check results were conveyed to respondents using this system, respondents were more aware
of the characteristics of stress management and more motivated to implement measures
compared with before the intervention. The desire to implement measures continued for two
months, and this maintained motivation impacted the maintenance of psychological health. A
reason for this result may be that it was effective to have information in the individual report
such as: the importance of having repertoires of measures for coping with stress on a daily
basis, meaning multiple measures could be used as appropriate when individuals faced
various stress-related factors and stressful situations; advice on how changes in mood and
perspective could be useful in reducing work-related stress and specific examples that could
be incorporated to everyday situations.

In another combined approach, Shintani ef a/. (2018) examined improvements in stress-
related factors and stress responses after implementing the stress check following several
strategies: interviewing all workers, providing stress self-care training for individual workers
and providing training for managers and supervisors. Participants were workers at a food
manufacturing company (168 total: 134 men, 34 women). In terms of stress-related factors,
they reported role-related conflicts increased and skill use declined. With regard to stress
responses, there was improvement in physical stress responses but no improvement in
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psychological stress responses. The reason for the lack of improvement in stress-related
factors may have been related to insufficient sorting of detailed tasks, which could have led to
inefficient use of workers’ skills.

Discussion

Implementation of the Stress Check Program

This review showed the implementation rate of the Stress Check Program was 53% at
enterprises with >50 workers and 12-56% at small-scale enterprises. However, the national
survey by Asai et al. (2018) was conducted in the early December of 2016, and numbers from
any subsequent surveys were not included. Therefore, implementation rates for the following
three years (2017-2019) may be expected to be higher (Asai ef al, 2018). According to the
report on the implementation of the Stress Check Program prepared by the Ministry of
Health, Labour and Welfare based on the reports submitted by enterprises to labour
standards inspection offices (2017) (Ministry of Health, Labour and Welfare, Japan, 2017a),
the Stress Check Program was implemented at 82.9% of enterprises in which it was
mandated. In a survey that included workers at small-scale enterprises, which are not legally
mandated to implement the Stress Check Program, implementation rates tended to be
underestimated (Imamura and Kawakami, 2017); therefore, caution is needed when
evaluating the program implementation rate in small-scale enterprises. However,
implementation rates tended to below in small-scale enterprises, especially small-scale
independent enterprises (Saito ef al, 2019). The official report on the Stress Check Program
implementation (2017) (Ministry of Health, Labour and Welfare, Japan, 2017a) presented
implementation rates for each type of enterprise, which were particularly low in the
hospitality and entertainment, cleaning and animal husbandry areas.

Within the scope of the survey, the examination rate of the stress check exceeded 90% in
workplaces with>50 or more workers and 80% in workplaces with <50 workers. In terms of
occupation, the examination rate was particularly low for medical workers (Saito ef al, 2019)
and educators (Muratani, 2017).

Although stress levels may depend on the individual workplace, 10-15% of workers on
average were identified as under high levels of stress. However, only a limited number of
workers received an interview with a physician. According to the 2017 Ministry of Health,
Labour and Welfare report (Ministry of Health, Labour and Welfare, Japan, 2017a), among all
those examined (examination rate of 78.0%), only 0.6% received an interview with a
physician.

According to the survey by (Asai et al, 2018), 3.3% of workers that received a stress check
reported that their work environment had improved (Asai et al, 2018). If workers were not
involved in these changes to the work environment, it is likely that many workers may be
unaware of improvements to their work environment, which could have resulted in
underestimation of workplace improvements. In a subsequent national survey (Ministry of
Health, Labour and Welfare, Japan, 2017b), the implementation rate was reported as 69% for
enterprises with >50 workers and 58.3% overall. In the same survey, more than 70% of
workplaces conducted group analyses using the stress check results, but specific details are
unknown. In the survey of workplaces across Japan conducted by Kawakami (2012), the
proportion of workplaces where any measures to improve the work environment were
implemented after the stress checks increased from 37.0% in 2016 to 44.2% in 2017. However,
many of these measures were “reporting and providing explanations to management,”
whereas only 4-7.5% of workplaces implemented “participatory improvements to the work
environment” that were considered effective in reducing workers’ stress.

Implementation rates, examination rates and use of results for group analysis (including those
separated by the scale of enterprises and industry) are important indicators in the distribution of
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the Stress Check Program, and a further detailed survey is necessary. The reviewed literature
showed that to further promote the Stress Check Program among small-scale enterprises, it is
important to increase implementation efforts, such as tackling projects by appointing someone in
charge of promoting mental health (Saito et o/, 2019) and implementing a stress check with routine
health checkups (Ishimaru et al, 2018). The literature also showed the necessity of managing the
financial burden and other complexities, such as privacy in implementing stress checks, while
making sure that the subsidy system is well known (Takeishi ef al, 2017).

Utility and validity of tools used for stress checks

The BJSQ has a certain level of validity for mental health-related outcomes (Adachi and
Inaba, 2018; Tsutsumi et al, 2017; Tsutsumi et al., 2018) and work-related outcomes (Adachi,
2017; Higuchi et al, 2015; Takahara, 2018). Specifically, the fact that a high level of stress has
over a 25% population-attributable risk for mental health-related sick leave (Tsutsumi ef al,
2018) indicated that the BJSQ is a valid measure to identify high-risk groups for mental health
issues. Although there is no evidence since the Stress Check Program started, the “Job Stress
Assessment Diagram” that was prepared based on BJSQ responses to visualize health risks
associated with job stressors has shown positive effects on the improvement of work
environments (Kobayashi ef al, 2008; Tsutsumi ef @/, 2009), and was used as a tool for group
analysis in many studies.

Overall, the effectiveness of the Stress Check Program has not been shown for stress-
related factors that are not identified by the Job Stress Assessment Diagram (i.e. factors other
than workload, control at work and support at work). It is therefore necessary to examine
whether unused items could be useful to understand high stress and inform measures to
improve work environments. Although they may differ between industries, “subjective
physical burden,” “job satisfaction,” “significance of work,” and “aptitude at work” (for which
the link with work-related factors has been shown) may be items that could provide useful
information for stress-related measures (Adachi, 2017; Higuchi ef al, 2015; Takahara, 2018).
However, further empirical findings are needed.

Screening of those under high levels of stress by the BJSQ using assessment criteria as
specified in the Manual (Ministry of Health, Labour and Welfare, Japan, 2015) is considered
useful (Tsutsumi et al, 2017). However, among those identified as under high stress, less than
half presented psychological stress responses equivalent to a severe mental disorder;
therefore the ability to screen individuals during implementation of the Stress Check
Program has limitations. It is necessary to verify if it is useful to consider sleep-related issues
(Shimura et al., 2018), combining the BJSQ with supplementary tests (e.g. an assessment scale
for depression (Ito, 2017)) and other related tools.

Effects of the stress check program
Reducing the risk for mental health issues through conducting routine surveys of workers and
sharing the results. A previous randomized controlled trial did not support the idea that
providing feedback from stress surveys to workers reduced the risk for mental health issues
(Kawakami et al, 1999; Ketelaar ef al., 2013). The present review found one study that showed
that sharing individual results and providing advice to improve issues using an IT-based
system improved awareness of stress management and motivation to implement measures
(Ito et al, 2016). However, that study was a before-and-after trial conducted without controls.
Whether the immediacy of feedback from a stress check and the validity of advice can
contribute to its effectiveness need to be verified in further studies.

Screening of those under high levels of stress and interviews with physicians. No available
study investigated the effect of interviews with physicians for those under high levels of
stress following a stress check. There are few studies worldwide that have shown the
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effectiveness of screening for mental disorders such as depression following stress checks.
Wang et al. (2007) reported that intensive care by trained social workers and experts
following screening was effective (Wang ef al, 2007). Considering the low implementation
rates of interviews with physicians in the Stress Check Program in Japan, interviews with
physicians are unlikely to be effective in the present system that targets those under high
levels of stress.

It is difficult to demonstrate the effectiveness of the secondary preventative functions of
the Stress Check Program within current mandatory frameworks, but measures for
managing those under high levels of stress at risk for mental health-related sick leave are
necessary. The studies we reviewed recommended tools such as, self-care using existing
points of contact with workers, preliminary interviews with public health nurses (Masuzawa
et al., 2018), frameworks for ex-post actions that could be passed onto experts and the creation
of a simple manual that includes the previous options. In addition, re-examination of
procedures for interviews with physicians including requests filed by workers was proposed
to create a system where stress-related consultation was easy for workers.

Interviews with workers and self-care training related to the Stress Check Program
(Shintani et al, 2018) could be designed to fit the capacity of workplaces and occupational
health staff within the framework of comprehensive mental health measures. The cost of
measures for workplace stress is also being examined, which can be used as a further
reference in reviewing the system (Yoshimura et @/, 2013).

Reducing psychological stress responses through improvement of the work environment
based on group analysis (including education for management and supervisors). A
combination of a stress checks and improvements in the work environment may reduce
workers’ psychological stress responses (Imamura ef al, 2018). As the Stress Check Program
started, no study has verified the effect of the program on workers’ mental health by using
group analysis of stress check results. However, some studies verified the effects of
improvements in the work environment implemented based on the stress check results using
the occupational stress model within a similar framework (Egan ef al, 2007; Lamontagne
et al, 2005; Montano et al, 2014). The present results are consistent with these reports.

What the relevance of the stress check program is as implemented in Japan to other countries
The Japanese Stress Check Program focuses on prevention of mental health problems by
combining an annual stress survey that aims to decrease the risk for mental health problems
by increasing workers’ awareness of their own stress and allowing group analysis to improve
the workplace psychosocial environment. The major strategy for improving worker mental
health in European countries is risk assessment and management of psychosocial factors at
work (e.g. Psychosocial Risk Management Excellence Framework: PRIMA-EF) (International
Labour Organization, 2012; Leka et al, 2011). This approach focuses on the psychosocial
work environment. The ordinal procedure for the psychosocial risk assessment at work is
conducted by using an anonymous survey, and the report is summarized based on the group.
Compared with national policies and programs to prevent occupational stress conducted in
other countries (Brookes ef al.,, 2013; Daniels et al, 2012; Mackay et al., 2004; Malachowski
etal,2017), Japan’s program is unique in that individual workers are identified (for screening
purposes) and group analysis is not mandatory.

It may reflect a culture of paternalistic approach of Japanese occupational health system, in
which employers are expected to protect employees’ health and welfare (Kawakami and
Tsutsumi, 2016). Such individualized approach could be easily adopted by the countries with
similar cultural backgrounds and/or occupational health systems, such as general health
examination at workplace (Kang et al, 2017). It is also interesting to see the effects of the Stress
Check System in the countries sharing common occupational health issues (Tsutsumi, 2019).
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However, the effect of the program needs to wait for the future evaluation on the longer-term
impact of the program.

Conclusions
The aim of the 13th Occupational Safety and Health Program (2018-2022) (Japan Ministry of
Health, Labour and Welfare) is to increase the proportion of workplaces that perform group
analysis using the results of stress checks and utilize the results to 60 % or higher (Ministry of
Health, Labourand Welfare, Japan, 2018). The results of group analysis can be used at various
levels, such as comparisons of overall enterprises with the national average, comparisons
between departments and improvements in the work environment based on the results. As
discussed earlier, implementation of improvements in the work environment as part of the
Stress Check Program was observed in a number of workplaces; however, few workplaces
had made improvements based on stress check results. Improvements in the work
environment that are linked with the Stress Check Program need to be further promoted.
Further efforts are needed to narrow the gap between evidence and implementation,
including improving guidance manuals and introducing different methods based on
successful cases to increase the on-site implementation potential of the Stress Check Program.
The Japanese Stress Check Program contrasts with risk management of psychosocial
factors at work as a strategy for improving workers’ mental health proposed by international
bodies such as the World Health Organization and the International Labor Organization.
These strategies target the psychosocial work environment rather than psychosocial stress
among individual workers. Although the effectiveness of the Japanese program needs further
evaluation, future developments of the program would provide insight for national policies on
psychosocial risks/psychosocial stress at work.
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