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&4 - RENOAEREIEBEOHA HELURME/ (SATHETERE

OAHCH 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

QHEFBDZALICEBARLA(N)D3ES F7 (a) BLUENE/ N5 A5(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
FEELVDHISH TR ANSHIBRERZZ DN 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




ORFIRIECL DA ML A(N)D5#BF1 (2) BLUENE/NS X5 (b)

TRIRE /IEE a b1 b2 b3

BISIRIE
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
2T RIS BHEBHESN TUW SIS E* 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

@S EREICEBEUAARSI DO (P) DRI (a) BLURIME/NS X4 (b)

THIRE /18 a b1 b2 b3

EEIEEEICEELAH DD
FREDPARBHEINZRDIERVLSERBINTVS 1.42 -1.97 -0.79 0.95
AREEBF R R (IFER(CIADD 1.43 -1.94 -0.77 0.76
AREEChDEFE LR Z DL FFED NI TLRL 0.92 262  -0.79 1.61
ABOXEIDHDOVEAED N ICTIRETICIENS 1.35 242 111 0.72
[J-3&%7— INEEIN. FERAINTVWS 0.85 -0.71 0.45 2.05
FRIFEDPTN 1.88 -159  -0.76 0.63
RERINAAR AN R ENFE TH, RREICEBUEFBARICEOTVS 2.06 -1.60 -0.48 1.19
AREEBNILVD, HOTHERICIFRSRR 1.55 -1.82  -0.95 0.39
REHEIOEICERARZEDPT O 2.17 -1.41 -0.55 0.58
SR DRG] - KRR TR CBEITED 0.68 -1.83 0.00 2.42




K5, I =T ALNIORIEREREOHE HELUEHE/ (SATHEEE

@_LEI(EDBIR) (P) DRI (a) BLUBHE/ 545 (b)

THRIRE /BB a b1 b2 b3

d-F>249 - Y=45-2vFS
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

®EME(LDREEZR)(P) DRI (a)BLUREME/ 545 (b)

TMURE IEE a b1 b2 b3

EEDZE
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 NBRICED AL Z(N)D3EB F1 (a) B LUBHE/ (524 (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




* 6. ML NILORIE REIRB OH#B NS LUEIE/ S ATHETEE

BFBEANDI (P D:HSEN A () BLURHE/ S5AF(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
FREOTNIR-STH. @D TR TE 3R 1.66 -1.91 -0.51 1.15
RPN TARB I THARBE TE 2R H DR
B IRICRAT2HIENEEALTEDHSN TS 1.57 -1.85 -0.37 1.45
BB EIR I 3L ECRICR U THIBEIRTERNORD. SRESNDENHD*
R ORERZIZR(CREPRENBITIN B ENHD*
SRR FBEANDIIE
74, BlEHIVIENVENEBEOT VIS 1.16 -2.22 -0.54 1.77
EVADBEOTOESTE 1.43 -2.18 -0.46 1.66
B TE (B FEIER. 7L RRE) WAWARIIIZD A DS D—
BLLTHESN TS 1.56 1.98 0.63 1.49
FEIF R B EOIBRCENTSE FOZER, TFURERDIRV N GS*
*WERIEE
ONIE / SERRE(P) DB (a) BLURME/ NS5 (b)
THhIRE /BB a b1 b2 b3
EFRRIINTOA
ABENECESETNTVS 1.45 -1.64 0.17 2.49
BREINIECERDTNTVS 1.38 -2.18 -0.47 2.12
BEERATE S EERBRICEDVTRINTVS 217 -1.83 -0.29 1.91
ZAEADXT S
BSPABTEARZIENHZN . LB TRZMEN+DEERESNTVNS 223 -1.56 -0.12 1.78
BIZAETEED SR, EEEOERIEIMN TS 2.65 -1.33 0.01 1.81
im0 ZENGDIIBE . TNHEARNICESRZONIN TS 2.65 -1.54 0.03 1.86
B PEBEOZ (N HDIBE. BRICHRENDS 2.33 -1.46 -0.13 1.64
FENIE
BERRECIHOTHELZIZ2TOREGREN. BERECSILTVS 2.61 -1.02 0.37 1.97
BRERAEF—ELTVS (2 TOMESCHURBINEERCERENS) 2.54 -1.29 0.01 1.76
BEREMTONZHIC, 228%2Z(33 AE0OZEZNEHIN TS 2.52 -1.27 0.14 1.97
NIER B
ABFHMIEOER(COVTHIRERANRSNTVS 2.63 -0.93 0.35 1.98
AFEOHEEEENDOVWTINE TSR LSRR AN®DS 3.64 -1.10 0.13 1.80
ASEFHIOEAENBRIECEINTVS 2.41 -0.95 0.36 2.01
FARIDRDTS (ENFETHD 1.72 -1.34 0.01 1.91




@51 - s (P) D3R! 71 (a) B LURME/ (544 (b)

TRIRE /BB a b1 b2 b3
5iE- a5
ANOEEPAEZ20ZDLTHETCITHN. FEDONCEFMESRL 1.13 -1.82 0.40 3.31
TEDIBRET B ANBBECROTH., ECHESIMERSTEFRN 2.27 -1.76 -0.42 1.37
TNTNOIBECR A EE#BEDEEINEIDHTENTLS 1.50 -1.95  -0.19 2.35
BoBERif-J ) - FRIGEATHONTVS 1.25 -1.57 0.38 2.69
HENBE DO LETMNEHEOLTVS 1.66 267  -1.31 0.44
HENFBDADLBOIERY,. EEEE, AEOLROFHICET2EoTL)
B AEoENLTLE 2.66 1.82 0.59 0.94

HETASLRIBASELLE, HABKINELNDNOTVS 224 219 099 _ 0.71

@I—1-547-N52R(P) (BFEHERPZIRTRITETD)

TuRE/IEH a b1 b2 b3

J—=1-547-)\5>X
B DEBERAEVVWR D TIRBENTE, ENHKETOLVWFHEKICOBNOTLD
BBE/ %/ R ALBIUREFVWE D TERICEN, ENHES TOLVWFHERSICOBNHTNS

D=2 T- NIV (RAF4T)
ABOEEEZ TV E D OEFEZFERS TSR
ABORTZ1-INOIHICBDOEFEFEEIESNBL*

D=5 2)T-N5OR RSF4T)
EBTEALEEFNUTEROEFEFTEIETVS
AETIRLET-2ESSTET. BDDOEFENSBICFTEELTLS

*FERIRE

@®F5EE DR E - EHE(P) DRI () BLUEME/ (524 (b)

THRE IEB a b1 b2 b3
FERA R
LETEDE LFICEDBENTETNS 2.30 142  -0.16 1.77
FUWBEIYZY—FBETREFER I TS 3.07 -1.38  -0.21 1.39
FLLWCEEREBRUTREL TV 3.02 145  -0.32 1.33
BhEHEOFRIE
EBTUVBWBIRUED, 7AT7EELTVS 1.92 -1.92 -0.57 1.50
L5 T ORIBECHUTHRULLVEBRRZEZE X TS 2.00 -2.04  -054 1.62
ABIOVTHHLLWDAEIREL TS 1.72 -1.84  -0.23 1.79

OFHBBEER (P) DRI () BLUREIME/ (5X5(b)

THhIRE /BB a b1 b2 b3
FLEDER
B OIS OO LD — RIGERN 1.18 -1.70 0.38 2.49
UV, 700> % EBHCER T 25 1.90 -0.84 0.67 2.22
T-AVIERETER IR EER I BRI 1.78 -1.32 0.19 1.91
HOFOZELEEBNFCED AN BHREE 2.05 -1.07 0.48 2.07
BAREF TRHR D ORM%ES O—/)VUWUSER S 25880 2.22 -0.39 0.80 2.00
R B REERT 22 ER T2 2.56 -0.65 0.70 2.11
thREAN AR
hRH (5~106FF) OREEEE. s REIRN G2 2.44 -0.87 0.35 1.73
FER OB (IZIK(SEOTWS 2.70 -0.84 0.39 1.76
B RRR R DI DELBE Z3F>TV\DHRME 3.60 -0.87 0.26 1.69
BISFUV RIS ZIF DM 3.13 -0.84 0.48 1.81
CORERECELONDELIRERE BN DS 1.96 -1.32 0.04 1.74
A ge Rt
o RE R RO B EER I MM 2.34 -1.28 0.01 1.64
RIBOREZER I BHEME 2.13 -1.13 0.20 1.79
BRTH2EROEMNERALFERR(CTZ DI TVRIERT 2.56 -1.02 0.26 1.81
CORERETIE, BRI EOXHRZITOTLD 2.27 -0.73 0.47 1.96
Bk S OFRFEE RIEX &S %1 T EMIT 2.59 -0.78 0.42 1.89




@- 1A OEMRE DER(P) DRI 71 (a) B LUREHME/ (524 (b)

THhIRE /BB a b1 b2 b3
BREDER
BREADILE LR SRR 3.47 -0.74 0.11 1.38
BRE(CiMERIRE I B BRI DR 4.98 -0.64 0.18 1.33
HRENSOFHUIEFER S DL ER I 2HEMT 5.38 -0.67 0.15 1.28
BREDRAFIEX 2L ER T 2R 5.58 -0.66 0.18 1.26
MECHRZIZETI D EZEIRI HHEMIL 4.61 -0.66 0.27 1.37
AT=ImIE— (FIERFRE) OER
COFBIETIHAINVERDBES, RT—IRIII- BB REZERTS 277 -0.98 0.35 1.67
COFRIT. AT - EARBEDEIFONCELE IS 2.91 -0.94 0.31 1.66
AT=IRIVI - DB DIRFRS§ER 152 L BRI BFRMIE 3.20 -0.95 0.27 1.55
AT - DGR I B H BRI DM 2.86 -1.00 0.27 1.60
AT IRV~ I 2 EFE R TS T DRI 294  -097  0.29 1.59
@-2tASIDORIGEOER(P) DB (a)BLUBME/ (525 (b)
THRE I8 a b1 b2 b3
BEE DR
BENBRETBEEAILDHESE T BIEME 360 -159  -048  0.91
FEEN R T dEm Y —EADIR Mz BIg I HEEI 5.22 -1.55 -0.59 0.81
BEE D RCDNBIMEDALEX B89 ke 4.96 -1.47  -0.52 0.83
COFRMT. FIRNBEROEENSEFTNIEEZI TS 3.14 -1.50  -0.43 0.98
CORMIE BB EETEERIERELTESZI TS 3.69 -1.53 -0.53 0.92
@Well-beingDER(P)Di#5I 71 (a)BLUEIE/NSXY(b)
THIRE /IEB a b1 b2 b3
EfRDER
FABPRAT IRV —DFEEEER I MR 0.96 -2.16 -0.27 2.56
COFRIEE. FIRDEREBUBL. AL DFEREIBRULTLD 1.83 -1.38 0.07 1.84
HOFO—A— ADFEEZERI IR 1.88 -1.26 0.18 1.86
COREREE. RTERI TR RROELDODICAINNENZEZ TS 1.99 -1.27 0.10 1.76
BERILI TR EEBOZTEER I M 2.21 -1.10 0.19 1.88
TBINRENDER
FIRDERENE, BN REH BT BHEMIT 1.89 -1.61 -0.11 1.49
EEPY-EADZ LR EERT DML 1.70 179 -047 1.52
LZILTERHENOSIE BRI RS 2.17 -1.58  -0.30 1.31
TERFEIRBNHERINTODIEME 1.84 -1.96 -0.52 1.57
COfERIE. TiD BRBEESDMSENLTVS 2.43 -1.71 -0.36 1.44
NI=)N\SZAT MDOBSLESRDEELAN TS 1.64 163 -0.24 1.66
BEOER
A2 DHEFRZER I 2R 2.40 159  -0.38 1.28
COFERE. EEEFMOER(SEHILTVS 1.94 -1.24 0.24 1.79
ERICEIZEmrY - EADIRMEER I 2EHE 1.46 -1.22 0.35 2.1
BRI TR, MEBOREEDAUCTZHEHMI 2.77 -1.33 -0.22 1.50
COREREE. XS ORREETFIL CHIBOFIZICORNDEEZ TS 2.79 -1.21 -0.07 1.55
@-11t2AOEA(P)-EEARROE T (2) BLUEME/ 5 X4(b)
THhIRE /BB a b1 b2 b3
SEEDEBR
s, HEDREEEARBRIT DL H TR T BRI 2.74 -1.10  -0.04 1.26
BfRf#0H TR ERPAROREFRZ BI5 IR 3.41 -0.99 0.12 1.45
BER DA 2 REALRICEDFED R 1.62 179 -0.56 1.31
B Rk OREZ BAFE(CIEIRL . ARRICERDFBD R 2.07 -1.58 -0.20 1.55
BIEMOH TR ASESHORRBE R E BIE I AT 2.62 -0.79 0.35 1.65




Q- 28FFNOER(P)-FRERFRD:HS 1 (a) BLURIME/ 5 X5 (b)

THhIRE /BB a b1 b2 b3
BEAOEM
FIERDBEREALDBER T 24 0.71 -2.29 0.49 3.19
BB ez B FEane LTV 3.00 -1.02 0.24 1.64
A2 DB REBNSHIBRT BHEMI 3.28 -0.87 0.28 1.65
HEBORFENRENSHEIR I BHEMT 1.91 -0.95 0.43 2.16
COfEE . BRI ORFNLONDERIBETLS 1.95 -0.89 0.55 2.31
@-3tAOEEA(P)-EEABROFE I (2)DLUBME/I 5 X4(b)
THhIRE /BB a b1 b2 b3
HEfOFTERRE
COFBHEEL. AIDHICHEMNFTET 20N EBRMEIRFELTLD 3.27 -1.51 -0.49 1.02
FIERENIEDEUIBRE 3.99 -1.58 -0.59 0.75
RN BE N (EEOL TS 5.44 -1.51 -0.50 0.74
COMERENMIZBIETON. MIEOAN—-(CHIEZANTVS 3.32 -1.41 -0.39 1.09
FEEEOE D3> N EoENL TS 3.10 -1.41 -0.36 1.08
QL TOEE(P)DER T (a)BLUEME/NSX45(b)
THIRE /IEB a b1 b2 b3
HEMSE- IO TFATR
HEBOEBANBE L ANGAT 3 EEZER I 2EME 1.31 -1.86 -0.16 2.11
COREREE. SED -, REFETRCLFHREEZEZ TV 2.36 -2.18 -0.97 0.63
A>T 7> A% BRI B4 2.65 -1.89 -0.76 0.59
EARRI TR ENOES O ETIEEER I M 1.46 -1.57 -0.33 1.33
R ITRRMOEEZ2ER I DM 2.84 -1.75 -0.72 0.77
INIETE-BEEAM
INIE CIBERRER S | R I BHE M 2.93 -1.71 -0.72 0.73
COFERE. HERECRI TR IBEREECHACARALTVS 2.89 -1.64 -0.56 0.96
HENBOEENDOIIGECIE. OGRS OIERZRERLTVS 2.88 -1.81 -0.76 0.87
AN TRIEN D OIHEETE. [BREIESIRIRL TS 2.35 -1.85 -0.60 1.20
FEEVDOHZHEMEDNIE TIEAR R R EER I 2T 2.94 -1.82 -0.61 1.05
ANIEDER
BEARM A EZEH I 2802 2.98 -1.76 -0.72 0.77
COFERI. MEROFEINAOEANMENZEELRVLIGEDIFTVS  3.33 -1.81 -0.72 0.81
R ERIPRROZIEZNELTVD 2.24 -1.89 -0.75 0.77
FIRZIBIRIDE0E. AELTOEF 2B EJ 21 2.22 -1.67 -0.32 1.21
BEAW ANEZTRED0OENETFRL 2 BRI 250 3.36 -1.70 -0.63 0.82




xR7. CATMEBICHIBRIMEBER 2211 —23UC LB T EABIIRE SE JUOHTEE - FREERE

CAT#& T %44 sess < 0.35 ofE sefl
IEE# n % 2f¥E% Mean SD Min Max Mean SD Min Max
2 994 49.7 49,7 -0.30 0.87 -1.60 1.28 0.31 0.01 0.30 0.35
3 273 13.7 63.4 0.12 0.99 -1.93 1.52 0.30 0.02 0.27 0.35
4 623 31.2 94.5 0.22 0.53 -2.15 1.66 0.31 0.02 0.26 0.35
5 18 0.9 95.4 -0.07 1.80 -2.20 1.78 0.30 0.02 0.29 0.34
6 10 0.5 95.9 -0.08 2.00 -2.22 1.80 0.28 0.01 0.27 0.31
7 6 0.3 96.2 0.44 2.09 -2.25 1.80 0.26 0.00 0.26 0.27
8 5 0.3 96.5 1.71 0.00 1.71 1.71 0.22 0.00 0.22 0.22
9 6 0.3 96.8 1.81 0.00 1.81 1.81 0.26 0.00 0.26 0.26
10 5 0.3 97.0 0.19 2.17 -2.19 1.77 0.24 0.00 0.23 0.24
INER &Y 60 3.0 100.0 0.41 0.02 0.38 0.41 0.41 0.02 0.38 0.41
= 2000 100.0 -0.04 0.86 -2.25 1.81 0.31 0.02 0.22 041
CATH#R T &% sezp < 0.30 ofH sefl
IEE# n % 2fE% Mean SD Min Max Mean SD Min Max
3 1146 57.3 57.3 -0.20 0.92 -1.75 1.52 0.27 0.01 0.25 0.30
4 296 14.8 72.1 0.10 0.80 -1.99 1.66 0.28 0.01 0.23 0.30
5 88 44 76.5 -0.20 1.24 -2.22 1.78 0.28 0.01 0.24 0.30
6 378 18.9 95.4 0.26 0.43 -2.22 1.80 0.28 0.01 0.24 0.30
7 11 0.6 96.0 0.33 1.51 -2.25 1.80 0.27 0.01 0.25 0.30
8 9 0.5 96.4 1.01 0.92 -0.72 1.71 0.25 0.03 0.22 0.30
9 6 0.3 96.7 1.81 0.00 1.81 1.81 0.26 0.00 0.26 0.26
10 5 0.3 97.0 0.19 2.17 -2.19 1.77 0.24 0.00 0.23 0.24
INEREY 61 3.1 100.0 0.40 0.02 0.31 0.41 0.40 0.02 0.31 041
a5t 2000 100.0 -0.04 0.87 -2.25 1.81 0.28 0.03 0.22 041
CAT#E T %4 se,g < 0.28 OfE sef
IEEZ n % %#E% Mean SD Min Max Mean SD Min Max
3 814 40.7 40.7 -0.57 0.69 -1.75 1.19 0.27 0.01 0.25 0.28
4 341 17.1 57.8 0.69 0.89 -1.63 1.66 0.26 0.02 0.23 0.28
5 300 15.0 72.8 0.01 0.66 -2.08 1.60 0.25 0.02 0.21 0.28
6 116 5.8 78.6 0.13 0.80 -2.22 1.80 0.25 0.01 0.22 0.28
7 323 16.2 94.7 0.22 0.55 -2.29 1.80 0.27 0.01 0.21 0.28
8 21 1.1 95.8 0.32 1.44 -2.33 1.82 0.25 0.02 0.22 0.28
9 9 0.5 96.2 1.28 0.86 -0.57 1.81 0.26 0.01 0.26 0.28
10 12 0.6 96.8 0.87 1.58 -2.19 1.87 0.26 0.02 0.23 0.28
INEREY 64 3.2 100.0 0.40 0.03 0.29 0.41 0.40 0.03 0.29 041
&5t 2000 100.0 -0.04 0.87 -2.33 1.87 0.27 0.03 0.21 041
CATH#R T &4 se,s < 0.25 OfE sef
IEEZ n % %#E% Mean SD Min Max Mean SD Min Max
4 768 38.4 38.4 -0.36 0.88 -1.70 1.31 0.24 0.01 0.22 0.25
5 338 16.9 55.3 -0.12 0.79 -1.96 1.49 0.24 0.01 0.21 0.25
6 296 14.8 70.1 0.16 0.95 -2.09 1.71 0.24 0.01 0.21 0.25
7 120 6 76.1 0.10 0.79 -2.06 1.75 0.23 0.01 0.21 0.25
8 99 5 81.1 0.36 0.67 -2.07 1.71 0.23 0.01 0.19 0.25
9 41 2.1 83.1 0.31 0.53 -2.04 1.56 0.24 0.01 0.20 0.25
10 35 1.8 84.9 0.35 0.81 -2.19 1.77 0.24 0.01 0.18 0.25
INERE9 303 15.2 100.0 0.29 0.06 0.25 0.41 0.29 0.06 0.25 0.41
a8t 2000 100.0 -0.05 0.83 -2.19 1.77 0.24 0.03 0.18 041



&8, MIBIWHIBRIEEHEX IOFR. £IHBIRTHE- #& TRMFRICATS 21 —232(C
FBMERSHCENSDIEE]

BfiE

T EMHRICATSZaL—23>

FZha5Et £IEHEIRT se<0.35 se<0.30 se<0.28 se<0.25

EIRHEHE

15 27.43 0.00 -0.04 -0.04 -0.04 -0.05

SD 6.08 0.96 0.86 0.87 0.87 0.83

THBIMRER

ES S — .993x .845%x* 871 877 .84 1%
2IAEHIRT_6fE — — .846%x* .870%x* .876%x 834
se<0.35 — — — 976%*  ,967** .903**
se<0.30 — — — — .993** .933**
se<0.28 — — — — — 937

n=2000. **p<0.01



RK9. CATSZAFAMAHSHIZRIMERER D21 —2aV LB IR TRUBIEE RS SUOHEE - R4ERE

CATH TS se3p < 0.30 CATE{TSIEEEHTTURIES
ofE ofE 40 (Paired t-test)
1B n Mean SD Min Max Mean SD Min Max Mean SD t prob
3 1146 -0.20 0.92 -1.75 152 -0.18 0.92 -2.04 1.67 -0.02 0.19 -3.53 0.000
4 296 0.10 0.80 -1.99 1.66 0.04 0.77 -2.08 1.71 0.06 0.17 5.70 0.000
5 88 -0.20 1.24 -2.22 1.78 -0.20 1.24 -2.22 1.78 = = = =
6 378 0.26 0.43 -2.22 1.80 0.26 0.45 -2.58 2.16 0.00 0.14 -0.55 0.585
7 11 0.33 1.51 -2.25 1.80 0.40 1.77 -2.58 2.16 -0.06 0.34 -0.60 0.565
8 9 1.01 0.92 -0.72 1.71 1.25 1.15 -0.54 2.16 -0.24 0.28 -2.55 0.034
9 6 1.81 0.00 1.81 1.81 2.16 0.00 2.16 2.16 = = = =
10 5 0.19 2.17 -2.19 1.77 0.26 2,59 -2.58 2.16 -0.08 0.43 -0.40 0.709
INERE Y 61 0.40 0.02 0.31 0.41 1.02 2.02 -2.58 2.16 -0.62 2.00 -2.42 0.019
=111 2000 -0.04 0.87 -2.25 1.81 -0.01 0.96 -2.58 2.16 0.28 0.03 0.22 0.410
CAT#ET %M se3p < 0.30 CATE{TSEBTHETULEES
sefl sefl A4se (Paired t-test)
IE[SES n Mean SD Min Max Mean SD Min Max Mean SD t prob
3 1146 0.27 0.01 0.25 0.30 0.23 0.02 0.19 0.38 0.05 0.02 70.17 0.000
4 296 0.28 0.01 0.23 0.30 0.25 0.02 0.21 0.35 0.03 0.02 17.66 0.000
5 88 0.28 0.01 0.24 0.30 0.28 0.01 0.24 0.30 = = = =
6 378 0.28 0.01 0.24 0.30 0.30 0.02 0.28 0.43 -0.03 0.02 -23.30 0.000
7 11 0.27 0.01 0.25 0.30 0.40 1.77 -2.58 2.16 -0.12 0.06 -6.59 0.000
8 9 0.25 0.03 0.22 0.30 0.40 0.04 0.34 043 -0.15 0.07 -6.77 0.000
9 6 0.26 0.00 0.26 0.26 0.43 0.00 0.43 0.43 = = = =
10 5 0.24 0.00 0.23 0.24 0.41 0.02 0.40 0.43 -0.18 0.01 -30.83 0.000
INERE Y 61 0.40 0.02 0.31 0.41 0.42 0.02 0.31 043 -0.01 0.00 -27.55 0.000
=111 2000 0.28 0.03 0.22 041 0.26 0.05 0.19 0.48 0.01 0.00 27.55 0.000



F10. CATIMESBCHIBRIMERER S22 -3V (CLBEBRR/F-> (SIEHBUADETE)

1st 2nd 3rd 4th 5th
(1530) (1187) (597) *
(171) *
9 2 (42) *
8 (3) *
(26) *
2
! [5] o~
(2) *
8 2 (2) *
3 9 (1) *
4 (1) *
(314) *
(14) *
1 2 (3) *
8 5 (1) *
(5) *
9 1 (3) *
6 4| ()=
(184) (113) *
3 1| @5+
(1) *
9 (20) *
8 3| )+
4 (22) *
(8) *
(159) (102) *
2] ®)+
3 (16) *
8
1 9 (1) *
9 8 (2) *
3 (13) *
2 5| (16) *
10 7 (3) *
(1530) (1146) (296) (88)

Note: HVINDEF(E AL *ZOFRTORTHE
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Iwata et al. (Int J Behav Med, 2016)
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B Trace — X
FHETENE
2.0
HE3: @BEAVDHLLEETHD ) 0
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<, FELOZNENORNZ L 0 EBNZHE T

XHLCTHELETHD, FEHO=—X2b
HFRE, FRE MRS S Z LI o T, CAT
DY AT A ETHRRIND R 1220 Thik
BTHIENTEDL0E LR,

3. O 3 FEDAFIERERIT KT 5 B4

CAT OfERIZEE L fiEHEE Y F2H 5T
OIERTHZ LR, BOOBGREICH > T2HE
DOFEEICENL TV RN —F =L >TITEY
FENLT R TNDEI ThHo7, (AL, A
HHY Y FOBRIZHTZ> I, ML LEDOHA
RRMETHAH, TNENOHBIZONT, b
D L BMRI 2B 2580 THREWMME L,
Fod, FHEGNRZAMESET v 7952
ECRERHEHE Y PR IREIND LR
A ZRRET L TH RV LitZeu,

COPFBER v P ZBENICONTIE, FH
BB, NFIBHNE, EERERA Y v 7ICX
S TRRDLAREENSH D, SEIFERE L7 CAT T
WX, FEDNFEEE Y N 2RSSO OV TIEH
fEIZ 72> T, 1%, SHEHEE > FOERK
WZdhTz>TiE, L0 LI X D2METb BT
LiL72uy,

FEPNTHE L ICRRIHEBEEAE v b
ZBRIRLICGEIC, FEG~DT7 4 — Ry )5
BEIZOWTEIRFENRMBETHAH, 74— Ky
7 EZEA TR, BRUZHERB Y b LMD
FER, BREZDR—ETRDIZLENTEXDL LR
My LivZewn, ANV AF v 7 OFEmIE 1 HL
WZEIZ1mE S TWD N, CAT DFR A% )
LT, FIZEHEIFERL, L&A L0 —I2H%
BREBEOFHIZHE S L WO ELTE 20 LI
720N,

HEEHEEY T EICHEROLEZT 5 2
LT, ENENDOEHBEDORAHEDPIAMEZ 72D &, IR
DT I a AN D, A Z A
NAT 7 varyF=yZ AN (FE, 2007)
EOEER, HEHE Y MaIFIZ7T LY L
TIvarFoyZUANDORBEWR LW,

AMFFEHETIX, BRI D < BRIGER B
WEOMIEEL B L Liz7=o, HA[MTO 7 4 —
RNy 7 ERIIERR Lo 72, R B IITEE
HBALTRTELTH, TGOS IR &
(557] ZR9 2 & T, —AOE 0 RERGEREE
IO MO D L oz, Mfk~D=a Iy F AR
ol Lo M Lo ANmITD 7 4 —
R 70385 E B0 E LIV,

E. f&#&

BRTEEEX, A NV AT = v 7l EOEhEIR
PUZOWT, EENFHL I Ty (B3
BlleoTWnb) HEFE 50 AREOFES S
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EOT, TOEEAIEL, 5HBDOA ML AT =
> 7 il BE 0D S 7 1 & RRE 9 D T2 0 O FEER 7
TR gD LN TET,

B2 FRENL, BLRBBE LI AT — 7 RV —
DI Lo TH LN RE R E 2T, LR
EEBIZ CAT A X —T7 =—RA|IZBTHEe T
Vo THREONSEB LI OVEMEHONEEZ K
AL, ZHIUCHESE, B 3 FEIC, FrEE It
LT CAT Z# H LIFELOANFTHHYLE A
KGRI, ERROME LM ITHRERD 7 4 — R
v I R RBREREX e TV VAR
1Tol=. BT UV AL > TH - CAT D
A E—T 22— AR AT LD HHMEICEET 5
HRIE, ARV AF =7 OBRIC, &EESNH
E LIV (BSEERESGEAITV W) e E B
AIZEE L, ) DA b b R Z 2%
FRNZHETE D L9 7 CAT OBRFIZHIT T,
P REZED DGR L 705 T LIRS
ns,

e ARTTAEEE O B R AR ORI L
BEACEREEY E L, BILRDEE Goib
JIBES R DB v 2 — 5B B 1
JEAALE L LT £,
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BN EHRIFIREIC KT . NFEIC
X D HEWrargE. 9 93 Inl H ARpE M A TS,
2020 =5 A, J)il.

LA, HEEE. 50 ARMOEEL BT 5 A
NV AT oy 7 i SRR — A4 RN
DEEL 25 E LTERRHEOR £ D
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G. HWIFTHEHED BRI
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T —, AR, PRE, I EFEA, BREIE,
B, SRR, HIREE, AR, KA H
EA, NAUMET. BICEAFHMEEZHAOE L
TEHEMER b L A G HEZEOERK. FEE
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[ A on AR B S L7 A

A DS FAE]

1. EEULFEL L EE LR - 2 HESO B

% H Y R 72 L T B R AR
(n=1,299) (n=4,701) T (n=16,775)
n (%) n (%) n (%)

TR OB T

JEAE 161 (12.4%) 502 (10.7%) 1,732 (10.3%)
/N 53 (4.1%) 190 (4.0%) 673 (4.0%)

JIIgE AL 96 (7.4%) 421 (9.0%) 1,595 (9.5%)

VW5 e 62 (4.8%) 261 (5.6%) 915 (5.5%)

TRt 111 (8.5%) 286 (6.1%) 1,207 (7.2%)

s RE 50 (3.8%) 215 (4.6%) 694 (4.1%)

FHE 80 (6.2%) 334 (7.1%) 1,185 (7.1%)

FRINE 83 (6.4%) 285 (6.1%) 945 (5.6%)

M 48 (3.7%) 198 (4.2%) 694 (4.1%)

RS 202 (15.6%) 709 (15.1%) 2,624 (15.6%)
RRI VS & 178 (13.7%) 739 (15.7%) 2,528 (15.1%)
BRI & 175 (13.5%) 561 (11.9%) 1,983 (11.8%)
(BRI

10~29 A 732 (56.4%) 2,842 (60.5%) 10,162 (60.6%)
30~49 A 216 (16.6%) 702 (14.9%) 2,506 (14.9%)
50~99 A 160 (12.3%) 590 (12.6%) 2,039 (12.2%)
100~299 A 138 (10.6%) 386 (8.2%) 1,443 (8.7%)

300~999 A 37 (2.8%) 144 (3.1%) 478 (2.8%)

1000 ALA Lk 16 (1.2%) 37 (0.8%) 147 (0.9%)

e

PeE S 283 (21.8%) 986 (21.0%) 3,631 (21.6%)
FiIE S 1 (0.1%) 2 (0.0%) 11 (0.1%)

e 243 (18.7%) 1,005 (21.4%) 3,555 (21.2%)
MG A2 I 3 96 (7.4%) 397 (8.4%) 1,259 (7.5%)

ST 8 (0.6%) 29 (0.6%) 88 (0.5%)

HIE - KPEHE 2 (0.2%) 8 (0.2%) 22 (0.1%)

[LE S 190 (14.6%) 768 (16.3%) 2,750 (16.4%)
o RN 40 (3.1%) 162 (3.4%) 536 (3.2%)

WTE] - TS 1 (0.1%) 4 (0.1%) 15 (0.1%)

BIIEE S 1 (0.1%) 4 (0.1%) 9 (0.1%)

HE - W 101 (7.8%) 277 (5.9%) 1,018 (6.1%)

TR AR AR 3 143 (11.0%) 392 (8.3%) 1,488 (8.9%)

BRI 29 (2.2%) 208 (4.4%) 628 (3.7%)

G - & &% 34 (2.6%) 99 (2.1%) 401 (2.4%)

DOl 127 (9.8%) 362 (7.7%) 1,364 (8.1%)

T REIIIEE LA, REEICEEL ST — ¥ _X— 2 L RAE AR ARG MO 2\ WV EOB T

[ T & 220 o 7o F3E 80

ez,
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2. MIFEFEEGOAR - b/ HiERT (TH%zate) OWNER (n=1,379)

Xt - HHARFT
4.9%

B -EREZH

1.1%

EsT

94.1%
S N—t o~ | B =t b | B S—t 2k
R AL 1,297 94.1% 95.1% 95.1%
At - HERET 67 4.9% 4.9% 100.0%
&t 1,364 98.9% 100.0%
HEL) AN - HERI 15 1.1%
PS4 1,379 100.0%
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3. WEHEELOT@ES (FREHE) ONR (n=1,379)

300 AL E
2.1% AHR-ERZ
100~299 A 1.2%
8.3% e
50~99 A C : LN
11.2% SESEUEERENEE
SNy T P >l
717.2%
% R—=t b [ HR—R | BREASA—E
A%h 49NLLF 1,065 77.2% 78.1% 78.1%
50~99 A 155 11.2% 11.4% 89.5%
100~299 A 114 8.3% 8.4% 97.9%
300 ALL E 29 2.1% 2.1% 100.0%
&t 1,363 98.8% 100.0%
82 ANBH - 2K 16 1.2%
PIES0v 1,379 100.0%
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4. BIEFREGOEFEREEMBROBLERDL (TW722un ] PN )

8238 Bl
80 ]
67.5
. 6191
£ 60 ]
40
m 40 523 345 9.0
28
20 17.2 18.1 158 —
78
53 48 45 3534 ’7
19 19
0 I_ 1 L'—l_‘ 1 ’—17 1 .El_ 1 E-—l_l_l 1 e
1 2 3 4 5 6
|0 49 ALLT 050~99 A 0 100~299 A ©300ALLE |
() FEhOEE O BARM 2 NEIL T ORE SR
49 NLLF 50~99 A 100~299 A 300 ALL Lk
(n=1,065) (n=155) (n=114) (n=29)
n (%) n (%) n (%) n (%)
1 W E IR IR B O PEEECER 83 (7.8%) 96 (61.9%) 77 (67.5%) 28 (96.6%)
2 HJE - UBFEO R E O LIENRHE 12 (1.1%) 3 (1.9%) 6 (5.3%) 5 (17.2%)
3 HHE)E IV TIEE E O RO TR 51 (4.8%) 28 (18.1%) 37 (32.5%) 24 (82.8%)
4 HE RO v T —o 0t 10 (0.9%) 7 (4.5%) 18 (15.8%) 10 (34.5%)
5 ZDOMD A HZ L)L AR 8 (0.8%) 3 (1.9%) 4 (3.5%) 1 (3.4%)
6 W\ 925 (86.9%) 45 (29.0%) 26 (22.8%) 0 (0.0%)
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5. ABMLVARF = v 7l E OO

Cer G2 AR « SRk 80 4E 11 A ~A o4 10 A)

| | | |
49ANLLTF | 89 ] 91.1
50~99 A 84.5 b Ass
100~299 A 97.4 2.6
300 ALLE 96.6 B4
| [ [ |
0% 20% 40% 60% 80% 100%
|0 EML- O LI AT |
49 NLUF 50~99 A 100~299 A 300 ALL 1
(n=1,065) (n=155) (n=114) (n=29)
n (%) n (%) n (%) n (%)
ANV AT = 7 IR A N LT 95 (8.9%) 131 (84.5%) 111 (97.4%) 28 (96.6%)

ARNVATF = v 7 HIEEFH Lo 970 (91.1%) 24 (15.5%) 3 (2.6%) 1 (3.4%)

6. AMLVAF = 7HIEOHTEFZOFE (5 TCIA MV AF =y 7RI L) LREIZ LT 365
HEL O I B 6 5)

| |
49NLLTF 28.4 | 69.5 20
50~99 A 16.8 | 83.2
100~299 A 180 | 82.0
300 AL E 250 | 750
| | | |
0% 20% 40% 60% 80% 100%
|0 BRTCEE O SMERI-E 5 0 EEE |
49 NLLF 50~99 A 100~299 A 300 AL 1
(n=95) (n=131) (n=111) (n=28)
n (%) n (%) n (%) n (%)
HEZNOALZ v 7 DH (BHI THE 27 (28.4%) 22 (16.8%) 20 (18.0%) 7 (25.0%)

IR EAP 72 & OSSR Z5E

HE [ 2%

66 (69.5%)

2 (2.0%)

109 (83.2%) 91 (82.0%)

0 (0.0%) 0 (0.0%)

21 (75.0%)

0 (0.0%)
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7. SMEHEBAICERREL 2N (6 T MMERICERRE) LRIE LTz 287 HELO A 255 - IR )

100 ]
86.4%-846
80 | [T Fae2 76.52
= 667097
$ o0 H | H
40 (o U ] Asg.éﬁ’
e 9946853 304
20 H | 15 1& 4o 443
48 7-6 £_ 10'%.3|\).L 30
. 00922
0 1 1 _ll Il_r I|_||_ Il_'-(El_|00
1 2 3 4 5 6 7

|0 49 ALLTF O50~99 A © 100~299 A E300ALLE |

(E) B OLAED BRI NEIX T OFR 2 S|

49 NLLF 50~99 A 100~299 A 300 ALLE
(n=66) (n=109) (n=91) (n=21)
n (%) n (%) n (%) n (%)
1 A LU AEOHERREDOARN~OBE 57 (86.4%) 96 (88.1%) 77 (84.6%) 16 (76.2%)
2 WEmOERHT OFEE L FERO L AR— |k
) 44 (66.7%) 77 (70.6%) 70 (76.9%) 17 (81.0%)
YER
3 B OLER AT RO LIRS~ O RE 5
15 (22.7%) 29 (26.6%) 23 (25.3%) 1 (4.8%)
BGiRsl
4 2 OEMOWHFERICES TGOV 27
] 20 (30.3%) 38 (34.9%) 36 (39.6%) 9 (42.9%)
FRREOHT & OFEFRD LR — MMERK
5 40U A7 « FRESHTHER O LTS ~D
5 (7.6%) 17 (15.6%) 11 (12.1%) 4 (19.0%)
ik B
6 40U R « FESHTHERAIZFED < Wik
7 (10.6%) 9 (8.3%) 12 (13.2%) 3 (14.3%)
BRETER OISR
7 F0fh 2 (3.0%) 1 (0.9%) 2 (2.2%) 0 (0.0%)
[ = Do BARFINE ]

- WA N L ABEOHE

s EA NV ABENFE LG O

c UIN— RODOT R R LS

W EHEIR RV ATF 2y 7 P — B X & Ei

- BN RIROEM ST O & A5 L R — MMERK

- EFIOHHERICE SIS U 27 L ZOREFD LR — MERK
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8. ANV AF v/ OEMIBITHHEHE 1L NHTZVDOEM (5T ITAMLVAF = v 7HIELZ I L
771 LRI LT 365 FES DI % %5t5:)

4ONLUT 17.9 || 422 18.9 |g3|14|84
50~99 A _76 | 35.1 | 336 1 76 | 92 |69
100~299 A _103 | 50.5 | 234 0p 9.0 |54
300 ALLE : 10.7 | | 39.3 | | 14.2| | 71 | 107|| 17.9
0% 20% 40% 60% 80% 100%

|00 O 1M~ 1,000 % 01,000/ 4 20004 03000MLE O EE%E]|

49 NLLF 50~99 A 100~299 A 300 ALLE

(n=95) (n=131) (n=111) (n=28)

n (%) n (%) n (%) n (%)
0 (BHNRDLRD->T) 17 (17.9%) 10 (7.6%) 12 (10.8%) 3 (10.7%)
1 f9~1,000 A 40 (42.1%) 46 (35.1%) 56 (50.5%) 11 (39.3%)
1,000 M& 18 (18.9%) 44 (33.6%) 26 (23.4%) 4 (14.2%)
2,000 M+ 5 (5.3%) 10 (7.6%) 1 (0.9%) 2 (7.1%)
3,000 ML L 7 (7.4%) 12 (9.2%) 10 (9.0%) 3 (10.7%)
HE[R] 8 (8.4%) 9 (6.9%) 6 (5.4%) 5 (17.9%)
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9. ANV AF = v OEE GREMEEEZET) (5T IANVATF =y ZHIEEFEM LT &EE
L7z 365 TGO m5t5 « HERIE )

100
85.7

80 77.97.4]
L 60 [=m
40 39.3
W 40

20 et 9.9 10.91.50.80.7 847,

1 2 3 4 5 6 7 10 11

|0 49 ALLF O50~99 A © 100~299 A E300ALLE |

(JF) BREAOEAE D BRI 2 NFIX T ORE SR ([FELGIEOHEREA] X0 AN EFELO R
R ICEE L FERITEECH 72720, 7T ZI2IEF R LT ARN)

49 ALLF 50~99 A 100~299 A 300 ALL L

(n=95) (n=131) (n=111) (n=28)

n (%) n (%) n (%) n (%)
1 PERE (CEE - IELiEfbmny) 50 (52.6%) 102 (77.9%) 86 (77.5%) 24 (85.7%)
2 PEEELSIOERM (FELATE) 1 (1.1%) 1 (0.8%) 2 (1.8%) 0 (0.0%)
3 PEEELUIOERM (FELHNITE) 13 (13.7%) 11 (8.4%) 14 (12.6%) 3 (10.7%)
4 L PTR ORMEAT - AT 4 (4.2%) 3 (2.3%) 11 (9.9%) 11 (39.3%)
5 AMEHZRESE O LRGERT - AT 10 (10.5%) 15 (11.5%) 12 (10.8%) 3 (10.7%)
6 FHELGITIE ORI AL L 0 (0.0%) 1 (0.8%) 3 (2.7%) 0 (0.0%)
7 SN RESE DRI A 4 (4.2%) 11 (8.4%) 8 (7.2%) 0 (0.0%)
8 HEL TR O FHERM 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
9 SMERZERLSE Ot AL 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
10 S35 PR oD 2GR L BRAT 2 (2.1%) 0 (0.0%) 0 (0.0%) 1 (3.6%)
11 AMMBZFESE O LAFR LR 4 (4.2%) 1 (0.8%) 1 (0.9%) 0 (0.0%)
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10. APV AF =y 7 CHEHLIZ-EMEORE (5C AN AT ZHilELZFTEmLTZ) LHELEZ
365 FEL DA EKIH)

49N l 54.7 |1A5I4ﬂ 2#1 | 95

50~99 A _ 62.6 | 122 Bg 137 |16

1m~m&k_ 76.6 | 99 0o 99 p1
300 A LA L _ | 67.9 | | | |28.6 b6
0% 20% 40% 60% 80% 100%

|0BJSQ OBJSQ+EMIER TBJSQUANDREQERE 0 HADAEL O EEE |

(7F) BJSQ : BEEMER LA S FHAZE (Brief Job Stress Questionnaire M)

49 NLLF 50~99 A 100~299 A 300 ALLE

(n=95) (n=131) (n=111) (n=28)

n (%) n (%) n (%) n (%)
TEEMEZ b LAl MAET (BJSQ) 52 (54.7%) 82 (62.6%) 85 (76.6%) 19 (67.9%)
BSJQ+iBNE H 10 (10.5%) 16 (12.2%) 11 (9.9%) 8 (28.6%)
BJSQ LISl A B 4 (4.2%) 5 (3.8%) 1 (0.9%) 0 (0.0%)
AR 20 (21.1%) 18 (13.7%) 11 (9.9%) 1 (3.6%)
I [ 24 9 (9.5%) 10 (7.6%) 3 (2.7%) 0 (0.0%)
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11. ANV AT 2w 7OZHRE (5T IRAMN AT = v ZHlEEZFERLUT-] LRIE LT 365 F#EL0 M
S SE )

| | |

AONLT Ba) 105 | 326 | 52.6

50~99A0/846| 6.1 ] 130 | 39.7 | 35.9
100~299.A0/93.6 54 | 108 | 189 | 26.1 | 34.2

300ALLE [36] 107 |36 143 | 28,6 | 39.3

I I I I
0% 20% 40% 60% 80% 100%
O 5%k i 0 5%~ 10%k & 0 10%~20%KE [ 20%~40%3% &
0 40%~60%FKH  [60%~80%KE  [080%~100% O &RZE-FERZE
49 \LLF 50~99 A 100~299 A 300 ALLE
(n=95) (n=131) (n=111) (n=28)
n (%) n (%) n (%) n (%)

5% A 0 (0.0%) 1 (0.8%) 0 (0.0%) 0 (0.0%)
5%~ 10%ATiti 0 (0.0%) 0 (0.0%) 1 (0.9%) 0 (0.0%)
10%~20% A5 0 (0.0%) 0 (0.0%) 4 (3.6%) 1 (3.6%)
20%~40% A 3 (3.2%) 6 (4.6%) 6 (5.4%) 3 (10.7%)
40%~60% AT 1 (1.1%) 8 (6.1%) 12 (10.8%) 1 (3.6%)
60%~ 80% AT 10 (10.5%) 17 (13.0%) 21 (18.9%) 4 (14.3%)
80%~100% 31 (32.6%) 52 (39.7%) 29 (26.1%) 8 (28.6%)
MEE - FIEREIZ (100% 22T\ 5) 50 (52.6%) 47 (35.9%) 38 (34.2%) 11 (39.3%)
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12 ARV AF =2 7 2ZHm LTI EDDLEHA RNV AEDEIS (5T IAMNLAF =y 7HIELE
L7=] LRI LTz 365 SO L% 5%)

i

| | | |
49 AT 33.7 | 168 17.9 126 |53] 137
50~99 A 168 | 99 176 | 33.6 | 130 | 92
100~299 A 117 i || 459 | 90 | 99
300ALLE | 7.1 | 32.1 | 46.4 | 71 | 7
| | | |
0% 20% 40% 60% 80% 100%
|0 0% (2L) O 5%k O 5%~ 10%3k38 O 10%~20%k % 0 20%21 £ O FEE |
49 ANLLTF 50~99 A 100~299 A 300 ALLE
(n=95) (n=131) (n=111) (n=28)
n (%) n (%) n (%) n (%)
0% (721) 32 (33.7%) 22 (16.8%) 13 (11.7%) 2 (7.1%)
5% A 16 (16.8%) 13 (9.9%) 13 (11.7%) 0 (0.0%)
5%~ 10%A<Tii 17 (17.9%) 23 (17.6%) 13 (11.7%) 9 (32.1%)
10%~20% Alifs 12 (12.6%) 44 (33.6%) 51 (45.9%) 13 (46.4%)
20%L 5 (5.3%) 17 (13.0%) 10 (9.0%) 2 (7.1%)
UAEIpAS 13 (13.7%) 12 (9.2%) 11 (9.9%) 2 (7.1%)
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13. WA R LVAED D BERICL D EERYEEZZIT-E0EEG (12 T 10%) BLO MHEREZ ] Dsto
&% L7z 258 FEL DO I % %t52)

|
49 ALLF 580 lao| 100 [ 120 60 [40] 60
50~99 A 63.9 |3.1|4.1 | 52 | 1113 |3.1|4.1 | 52
100~299 A 494 | 80 | 149 | 126 | 5.7 |34414J[z.3|2.3
300 AL E 250 | 375 | 125 | 16.7 | 42 | 42
I I I I
0% 20% 40% 60% 80% 100%
00%(%L) O 5%k 0 5%~ 10%3k & 0 10%~20%KE 0 20%~40%3% i
0 40%~60%k% O60%~80%KE  [@D80%~100% O EMZ-FERE
49 \LLF 50~99 A 100~299 A 300 ALLE
(n=50) (n=97) (n=87) (n=24)
n (%) n (%) n (%) n (%)
0% (72L) 29 (58.0%) 62 (63.9%) 43 (49.4%) 6 (25.0%)
5% A 2 (4.0%) 3 (3.1%) 7 (8.0%) 9 (37.5%)
5%~ 10%A<Tii 0 (0.0%) 4 (4.1%) 13 (14.9%) 3 (12.5%)
10%~20% ATtk 5 (10.0%) 5 (5.2%) 11 (12.6%) 4 (16.7%)
20%~40% A 6 (12.0%) 11 (11.3%) 5 (5.7%) 1 (4.2%)
40%~60% AT 3 (6.0%) 3 (3.1%) 3 (3.4%) 0 (0.0%)
60%~80% A< il 0 (0.0%) 0 (0.0%) 1 (1.1%) 0 (0.0%)
80%~100% 2 (4.0%) 4 (4.1%) 2 (2.3%) 0 (0.0%)
i EIpas 3 (6.0%) 5 (5.2%) 2 (2.3%) 1 (4.2%)
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14. BA NV AZE~OEBIFELZH Y L (FRI3HYTYEE 7)) Eii (5T A MLV AF = v 7 H#]
AT LT-) & RE LTz 365 FELO a5« #HERIE )

100 92,9
80 771 78.4
L 60 93+
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BE¥ A b L AH% (Job Stress Res.), 26(3), 335-339(2019)

[ Hszm3)

TEORRE— bO-NVETI

HE EE (LEAYESAREELEN)

F—J—F
Occupational stress model (BZEMX L XEFIV) |, Job strain model / job demands-control
model (TENEXRKE—I> bO—JLEFI) , Demand-control-support model (EXXE—21 >
FO—IW—#ESHFEWETIV) |, Job strain ((FEDX L1 2) | Iso-strain (FAILX hL 1)
Stress management (X kL XTI X2 M)

RIS aLN—/N—

Karasek, R. A Job demands, job decision latitude, and mental strain: implications for job redesign. Admin. Sci.
Quart., 24, 285307 (1979)

Johnson, J. V. and Hall, E. M.: Job strain, work place social support, and cardiovascular disease: a cross-sectional
study of a random sample of the Swedish working population. Am. J. Public Health, 78, 1336-1342 (1988)

R aR=N—QEH (BEHNEHEZED)

@ Karasek (1979) &, HFEOEKRKE—I » PO —VET LD TRE L7,

@ NI TCOEFETIIIEIFONTEL HEOERE| & [HEOREE] *@A L, TOXEEAMS
FEEOEHWEREFHL LD & L,

@ [HFOEREL [MEEAWDET, FHLAVHE, FABELEOLENZA MLV ARRELZLb0), 4F
DEEEY [FOANEHEOBBLBENICI L PO -V TEXLESNT, EERTEHELHEOIEHEIZL > T
BEhdbn] LEHRLL.

@ HFEOERENEL, HFEOHEEIMEVIRLE [EFEORA LA V] LIFAT,

@ HFOERELHAFOBEEOBHEOMASLELL, [BAMN AV - Va7 (BERE—REEE  AF0
APLAICHE) ] [BBNY a7 (BERKE—SEER) |, X80T 37 (KRERE—HER) |, &b
LAY - Da7 (RERE—EEEE) | O4O0KBEHERL, BAMNA Y - Va T4 TL2HEHE L, B
MHERD) A7 B ROB NI L EHE L7,

@ Johnson& Hall (1988) &, HENERE—I Y PO — VEFNVI [BIBOHSITIE] L) - c#sEmL,
SKITIHRL:, BERE—a PO— L —HEAWTBETLVEPO TREBE L7,

@ BLOHKWILBEOB VKRR LY [H£FAM], KRR %E [IGZ8]) LIFY, BA ML A Y - U a 7TINI 2R
PTICEIPN TV 5@EL, TORMBIIH2FBEIHRT, BEHREBOERS v AUFBLZ 2 THL
EEREE L7,
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FE¥EA M L AR (Job Stress Res.) %26% 3% 201947 H

R

HEEOERE—23 > ba—LVEFTIL (Job strain
model / Job demands-control model) &, 7 X1 H D
¥ - 5@t &FE Karasek 12X > T, AMLATR
TAY FOHEGRETIVE LTRBEINZ, RETIVA
RBINLLUROIMERDL S, BGEHRE LICFE
BlERE Cik, EFEOEXRE (job demands) &HHED
HER (job decision latitude) DX EANEH (A E L)
A, FEE ORFMBFRPLBSHBRO V0§ A2 BET
LOINEETHLEV) T ENEbLNTWA, 1979
4E1Z Administrative Science Quarterly E5(215# S L7z
A i, 00X REEROE 2 F kEFHE
WCEALZMO TORILEMEITON TV 5,

EBE, RETNVHPRE SN D LA OEFEFIETIE,
REOEREICEETHRREMAFORERIZEHT
HIIRPEEL, WITNOFIRDS FE8EOFHIIEER
R/ L OBEIZOWT, —BELAHRERHTIE
HTETWAHI o7, Karasekid, ZOEHHE [£h
ZNOFIRDS, B\ ) —HDOWIRDE 275 % HEbR
LT&7 (Thbb, HBEOEKRKEIZER LTV
‘X, HFOBREE» GO ER2ITHLT, HFOK
BEEICERLTVRRkS, HFEOEREEZGOH
WETDLEhoT) OTHE] EEZ, BEREL
[HEOERE] 7217, o0k [HhFEOHRERE] 72
i, Loz 1 DOEMTRZ 5D TIE R, [HED
ERE] & [HEOREE] L) 2 ODEIZHH
WXL, ZOXBEERZ R I EPNEELZLEERL
72 A(ZDE) BERETHEBE Lolo0N, [EHH
BEBET 4 MEERIL, LHIIBEREOHVEKIZ
R TWVBIZh b6, WEO M THFMEREZ
BELRENROON (FHEBIE, ®ET A AMEXE
FIEV), HFOBEREIE, ToOERHPTLIL
DBTELHolz] LT BETMEOHMETHY ), &
METIHREI N2> EFOREEIZL - T,
DEZHHPTELDOTRLEVIPEZEZZOTH D),

COFERIZED X, Karasekid, HFOERE L 4
HOBREEOKXHIER DO 5 EE OFMKEERE I
15, HEOERE—a - VETLVERBEL
720 KEFNIE, BEBA ML AOHEREFNVELT
BASIND ZERECH, BEIZIE, HFOEKREL
MANCEB R SEEIANVF-—252500],
HEOREEZ [BEI AN F—FEEHT VT2

-
—
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L, MET20ERETLID] LR,
W, BOAREICE DV A ML ARA T A Y POER
EFVTHY), MELEHERITIENTE LD o7
D, HEOEEEIMKL, ZAVF—2RHTLIL
BTERPo7HEIL, BHRERE V) B TIED
BhbEEZTHD (Z07%, AROBETDH, kK
FIZ[AMNVATAY A VOBEBREF V] & LTH
rL72)o RETNTIE, HEOEKREL [1EEAMN
DFEIT, FHLZWHEE, SABEREOLEYZ
AMVAERELZHD], HBOBEEL [ZOA
NEHEOBBE Y BEMIIIL PO—VTELESN
T, BEEREME (decision authority) & FiEEDEH
& (intellectual discretion / skill discretion) (2 & -
THRENL D] LERL, ThOoZzEHLALLD
(<, HEBEOEKREVFE L, HBEOREEI K
win) # THEDOA ML A~ (job strain) | EMFEAZ,
HiZ, HEOERELUEFEOREEOEHEROMAEDH
Do 4O0KMEMRL, (1) HFOERENS
, HFEOBEEIE (HEOA ML A VIZHEL,
FEREOREMMEREFHT L) BEr [HAMLA
- ¥ 3 7 (high strain job) |, (2) HEOEXRE
EHFEOHREEN L DIZEY CGEBLINIBIT 55
BOF I ATEI NS — o R EABTEFREINS) B
Bx (BB Y 3 7 (active job) ], (3) HFENE
KRELAFOHREEH L OITEY (ERH 2 IESE) R
FEMROEB 2R T SE2EFHEINE) BBx [%
81893 3 7 (passive job) |, (4) HEOERE MK
{, HFEOHERBEIFVEEL KA LAY - V3
7 (low strain job)] &MEAZE (K1), F/2, KE
FTWAZIE, R L7724 RO 2 BEOREIER
*RELLNARIEINTVE, 209 L, HFHD
ERELMBOREEOBESEVIZRER > TV AHH
B ($bb, BAMLAY - TaTEEAMLA Y-
TaTHETNLEE) (SN AR [RE X
N7 WHiE (unresolved strain) | DEAWVEET D
NEL, HFEOERELHFOREEDEESE VI
—HLTWAHEE (Thbh, RENT a7 LSEIH
TaTsPEEINLEE) I ARIE EEL
NV (activity level) | DEAVWERTIDE Shi,
i, RLTIX, TAVHERAY 2 —F v O5E#E
F—% (A&7 — 5, BE M%) *H
W, FRRD 4 7 T — L REMEERR (EY, #19) D)

v



HEOERE—a PO—ILETFI

HEDOERE (Job demands)

15K

= R S e WBRIE

1% ZE)T a7

(Passive job)

(Unresolved strain)

BEARNLAY - VaT
(High strain job)

BARLA Y - PaT
(Low strain job)

(SpmIne[ UOISIdAP qof)
R E S S

o

R a 7
(Active job)

&) L~L

(Activity level)

1. #E20ERE—> FO—-ILEFIL

BLUOZoREEE (£5 HULORKIKE, KB
REFRCHEREORA, tHFIIHT 2400 & ORE
EREL, WTFhoBEIIBNTH, BAMLA Y-
VaTIHETAHEEL, FOURAIPRLEN
Tl ENFHEIN TS,

ZRBRDEE
1. BHRETINVOWER (BERE—a bo—L—%t

SHEEE TNV ORE)
AEOERE—a Y PO— VEFLDIRIBE N
%, BAMNLA Y - Ta TN TEEEEL, EE
RIEBDIIE) R 7 DBV E WD) FMRSES iy
Enh, [, REFVIE THEOERE] &
(tFEOFREE | USNOEBRLBMIBFEEICEB L T
BWEWIHHDEE Tz, LI, BITHET

fEoavba—L

=
=

HEoarra—iL

X, BRIGIIBT AL E ORRICREEY RIT
TR, BHOMKIWIEMMEOA LA L IC
L3 BMENORBELEZRNTL (T4abb, #&
R (buffering effect) 2¥H5) &\ HENERD
ERTWeZ &R, TAYHORE - [TEHEE
Johnson & Hallix, HEOERE—a > bu—)VET
WIZ TESBORARWE] oEEML, 3 KT
R L7z, BRE—a Y PO V—#HESWZEET
)V (Demand-control-support model) % #2R& L, 1988
4E |2 American Journal of Public HealthzE 12 8 # &
nre ([2)%, REFVTIE, HEMIEFS VK
Wx [H£EH (collective) |, iRl %E [IZHY
(isolated) | LIMFOY, A ML A ¥ - ¥ a TN
RIRMPBER 735610, ROER) A7 DPEL %5
EEZTVD (RETFNVEBNTHE, BpOHRW

TEOERE

=
2]

—? EBDASL A2

[}
BiBOXIE

T EBEDRN A2

:3
1222108 3

E2. BRE—I> FO—N—HEHETBETI
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BEFER b L AWFE (Job Stress Res.)

Y #1x [ LR O (supervisor support) | & [[H]
D (co-worker support) ] I2X o> THEINS
bOLLTHBNMENDL ZENEVA, KX TiE, [
BOELPWEL T, 72, BAMLA V-
T a TSI R RIS E 7 o 72 IKEE% TIZA M L
1 > (isostrain) ] EMERBGESH BH25, KL T
[iso-strain] &9 HERIZHT I Z2w),

#, ARXTIX, AV 2—FroH@ET—5 (#
Wrr—%) ERHVWCTEBRES L OMEEZRE L, &
AMLAY V3 TTIIH RIS EPN TN S5
BEE, EANLA Y - U3 7TEBNRITICES
NTVEHBEIHRT, EBREBOAERA v X1t
VBBLE2ETHAEILPHEIN TV S,

2. BAMLAY - T a TOERFEDILE

HEOERE—a Y O — VEFIWIIEINTH
BENDRECEL R T L0, HFOERE L4
FOHEELYARAGFMREICL - THIEL (FE
B 7z 57 fli R B 1%, Karasek 23 B % L 72 Job Content
Questionnaire *’ TH 1, HFOEREL 5HHE,
FoFEEX 9HE (REREHE3IHE +BHEDIE
HE6IHE) THETRETHS), BAM LAV Va
TOBEXERT LLENH D, RDETRNLERS
HiE, BiRO 4 KRICHET L% (K1) 1I2&D
& HFOBRRERBANFFRE (H5VIILETFY
i) LD bEL, HFEOREEBANFRE (HDW
FEEFHE) LD LEVWEEEA LAY - Va T
ETHHETH L, ZOERNTEIL, RERIZESVT
W5 Z EMS [quadrant term] & EIEN TV 578,
Landsbergis 5 13, HFENDEREFELHBEOHEENK
HIEH % EHEL LTIRZAZIZT, BAMLA V-
VaTOBERERTLHEEFBMLEY,

1 2HOREER, HFOERE/RItEFORE
R THRLME (ZRE /BREEL) 2BEL, 7
M TERRTTHREE 2SI, ELAKEW
HOBEBAN ALY - VaTLERTIHETH
%, Landsbergis 513, # v b+ 7D %R EHEIZE
BThHbLELTWVEY, EROBEFEMETIE, EX
B/ BEELONUSM S THREY 4 BIZH, $
AMGNEE (450 1) ICELTHEEEZEHAD
LAY - a7 s 505w, ZOHEL ED
g (X)) 1I2ESWTWA I 25 [quotient term )

$26% £3%5 201947AH
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EIFHEN TV D,

b 120K EE, HFOERESRLAFORK
EERAON) BLHHEOHBENE—I2%5 L) IZEA
iy L7ctk, HFOERKERBAIrOAFOREER
HEFIWETEHL, Hy b 7EZHRTTHR
BE2HIIDT, EFREVAIOEEEAN LA V-
TaTltERTAHETHL (ZDOHED, quotient
term EEEE, H v M A TEORENEIEETH S
ELTW3)e TOHEER HEOERELLEFEOR
BEEORAERERLOBBLERATVLEZ ERH
[linear term] &FEHEN T 5,

i, Landsbergis 1%, 7 XV 7 O55#%E % xf R
HREOR LA v L24RHIMT & ORFE A iR L, UL
FEHIME DV TiE, ERROWVWThoERFEEHW
ThH, BA—BLLERPBOONIZEEZHELT
W5,

TEH

FEETIX, HEOERE—a  tu—-LVEFN, B
RKE—a 2 bO— V—HEWTIRETNVIZOWT, B
HHERDEOTEOMELFHALA, ZofT
ROLBEZVERT VO [HEOZ ML A~ (job
strain) ] LW HETHAH ), EWvHIDD, AL
ABEOHTIE, A ML A ] v HEEE, S48
o ORI & o TH L S EE0LEY - AREL
(FTbb, AMLVARIL) 2EBRTLHBETH SIS
Lanb o, REFNVTIE, [HEOERENSEL,
HEOBEEMECKRRE] L), 2 MLV ABRRIE
WEREWTHVWLNRTWE RS TH L, EE, [A
LA ] L) HEER, SFLHANVARSET
RERTHLDOTIE AL, FIZITERSEF 2L, o
FRMES T AW L) BEKRT AN A V] &
WO ABSHVLNR TV, T2, NCARREE
525 L) BRKBICHLTTARM LA V] £
HEIHVWONLEAELH S, KarasekDi X' T
1, B4 RBHE Cstrain & V) HEFHV O TV S
A%, job strain *°high strain job 7% &, HEZ*ETH
L —HICHWLN TV B HAE [BfF] %, mental
strain % psychological strain7z &, $Ef 0HEFT

BE—HICHVON TV LEA I [BR] 2 [EH]
REDAMVARGE BRL TV A LR AUTHERE L
RTVTHAL)o W, [EFEOAIMLA ] EWVIH




FEIXEA LT LTEBY, #XH Tlob strain & fiial
SNTVERHEE, HFOERE—a fo—LET
VISR TH D EEZXTELIR R\ (HIZE
)&, KETNVUNOHEGRET VIZEDI SR TIE,
CORFEIEHVwON V), [HEDA ML V] En
I FEEAS, BRI X ) RRELZ B BN H D125
b6, KELRBHUEZTILIE LR BAVLRE
F72DiE, RETIVHHRE SN/-1970FE R BT, A
ML ZIZBET BRI E I L o T4 L ERE
WTHWOLRTWRTH ), HFEOEHEIERIL
ENTWLaho/zZ LIZEETALDLEREINS,
BB, RARECTHEALEY, BAMNAY - Vs
TORRSEVPEEFET 570, EBICHELX1TD
B, R L-EEERELHECT LB, Eo
HEZHAVWTEA N A Y - VaToERERL D
122V, WXHFICHRT A LENH 5,

BE

AL, PRSI R 7 S AR IR R AT SRS S R i B &
[EFMMBICESCEETB 2 EURREHTBE I
XY B S HEEEERD /2D DY = 27 VOVER
(ZBE9 A F7E (18070101) ] (RFZEMERE : 32Wift) o
BRYTH %o

Xk

1) Karasek, R. A: Job demands, job decision latitude, and mental
strain: implications for job redesign. Admin. Sci. Quart, 24, 285
307 (1979)

2) Quinn, R. P, Seashore, S. W., Kahn, R., Magione, T., Campbell,
D., Stines, G., and McCullough, M.: Survey of Working
Conditions, Final Report of Univariate and Bivariate Tables
( Document No. 2916-0001), US Government Printing Office,
Washington (1971)

3) Johnson, J. V. and Hall, E. M.: Job strain, work place social
support, and cardiovascular disease: a cross-sectional study
of a random sample of the Swedish working population. Am.
J. Public Health, 78, 1336-1342 (1983)

4 ) Karasek, R: Job Content Questionnaire and User’s Guide,
University of Massachusetts at Lowell, Lowell (1985)

5 ) Landsbergis, P. A., Schnall, P. L, Warren, K, Pickering, T. G.,
and Schwartz, J.E.: Association between ambulatory blood
pressure and alternative formulations of job strain. Scand. J.
Work Environ. Health, 20, 349-363 (1994)

(%4 20184F12H25H %HE 20194 4 A11H)
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AMLRAF v 7HIEOEBIKRE
ZORBR 2 AFTF4 v LE 11—
Implementation and effectiveness of a new national program to monitor and control

psychosocial factors at work in Japan, the Stress Check Program: A systematic review

17 B #
ek B =2
B9 HE =
E M M s
¥ E ¥ E
S M FEXE
n £ | A

<E #>

Z PV AF oy ZHIEOERIRNE FRIZONTHIDY ZAF T 4 v 7L 12— %175
7zo SCHRA BITHEZEMEZ b L A S & ZE O R T HIZ S I D W TRPE R AR &
N7z, BGBRBEECEIZ OV TIEANEZ R TMELA B 255, TOWmENTH7Is=EL
TV, FA ML ZOEBRARICE T 2 Y — LB ORMA H B, A ML A F 2y Y
HIEEZA DRI R A GG S 2 720121k, Tho DM E RS 2B NIHALETH 5,

F—T7—=F: 2V AFx vy ZH#lE (The Stress Check Program). BkZEVEZ I U Z i 51
ZE (Brief Job Stress Questionnaire; BJSQ) . B35 ERBi¢ 3% (Work environment improvement)
PEERERIE  (Occupational health system)

I. 3U&IC
W 2978 IS LT DB ABHORE 2 LIRS 2 7-00ME (A ML Z2F 2y

&’ BA#E LB RFPEFBAREEFLEA

fEAARIRE : RRAFZAREREZ R ZTRHE IR EE D F
B 1B RRAEAREREZRMARTPHEMREZE D
il ML RRAFRFREZRAEFHERREFS B
HE EE:AABEXRFPEFBARBLEFEM

SHEKRER | RRAFAEREZRAERHERREFH T
NE #BA RRAZAZREZRARHERREFSHF
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) BFEMT DI EREFORB LT D (F7EE RO ARM OIS 57 OS5 T1FT5)
APV AF 2y ZHER2015F12IChifT S, 44FEHEZBA TS, APV AF oy VTl
3. BUE, FHERTOUENRIZT ] Z it & FELNOFBHE BRI L TUTDhE A ML AF 2y s
ERANDFERDEH, FEFRICHDNT, HLHODH 5 EA b L ZAFITHT B IRANC X 51z
B8 (FH) . BXU, FAORERE ~EBBEO X & 0 Z & ICHEE- 00 LGB O SGE %
T 2R (B Lvd 200%h THEX N TS,

2NV ZF oy 2HIEE. BIBO A Y AN ZIEOR T, FIZ KR TPi—98ED x v
ANV ARHDOKRIE—EHIE LT iTbh2 8D LMED T 6T b, JIRMIZIE,
FEEDZ L ZANDOKDE EXML (LT 7 7) O ERERR A I U =BG ERsidcE
N, APV AF 2y ZHIENET AHENHSWEEIEEZONS, AL ZAF 2y ZICkDE
Z b ZEBMEREEH, ZORIZBEMNEr 7 A BEETEIELEINDE I LN, AV A
LA ZARGANDT D E ERISEAT S R PHINAEH S HIfF S h 32, Zho 3Bk H
MEMERNT R TH5,

A2 MV AF oy ZHIEIRERIRD XV 2L ZFBEO—TH D, WAEARIKE Ut 2o
JIUE, A ML 2F 2y JHIEOBADATH I ENDifiaG2 Z L3 Lwn, Ll
PLZF oy 2 HIEORATORTIFbI A DEHO LY TV 2 4R T 5 2 i3, 5%
DHIESEED=DIZEHFHTH S, TNHIEANTI L G2 L A%TET A& — L (B
T CIRBCENEZ b L Al Z A SE) SO, 8 w5 2 @ W 2 3 A O I & AR
HAEBC 722 2 BNV ZRFTHD ) 2 2 EIREHFR. EA b L ZAFOREE L RANC K 5 HiEdRE
2K B AV ANANLZILRNHO VIR, RIS S BGERESGE (BHEBEAE A
D) 12k BLEMZ b L ARKIEORKSRENET 6N S,

ARLE2—TlE. Z ML AF x v 7 HlEDFERRYLE RIS DN TORISL - L OHE %
Iz L. 2 ML 2F 2 2 HIERRERN 3 TS BT BRSO AT L i, %
DIEAZBIES 5 Z 2 HE Lz, AFZRIEA ML 2F = v 2 HlE OFREIRD & DR IZBE$
2 FCLHOTHDYATYT 4 v L E2—Th%,

I. YDAFYT74 v LEa—-DF&

HSGERSLOMZRE, 201945 4 H17 HIC R rhJUEREWeb it A . S80SO BRI, 20194 3
H27HIZXHk7 — 4 X — Z MEDLINE (PubMed) #ffifl L CEZNZNIT - 720 FiSCOMRM
flid. RS FE (20199) 2 6#MES5FMTH - 52014F 1 A2 oM ETE Lz, Al
ERXDOMBERE [Z PV 2F 2y o] &L, EEhIEREWeb D 7 4 L & —BREA I L
Tam X O % FE S, ¥ K ONEFIWRE - BB > TR L 72, EiERLOMRBAIL
((stress AND check) OR stress-check) AND Japan®* & L72, MBI N7-im XD &4 b, ¥
B BROAXAEEH S HHETE L. LUN O HHE A5 72 3730 & LA ANz, RGO
fEHHEL, OHAFE CHIrNTNEZ L, Qb Ehz 2 bL Z2F = v ZHIEDONE (k]

—231—



LHIDF =2 AL DIZONVTIE, AL 2F v ZHIEICHECZNE) 2802 8.
@AMV ZAF 2y 7 2NELELTEDLEEF, HHOZX PV ZERK, DHEDZ ML ARG,
KOO HE — b 2WETE ZMEEL VTS Z &, O3, Batad 2T T\
FEWEE, BXUOMEHRTIIANWI L, D4fE Lz, BB COBEKEEIL, O TH?
hTndZ&, @A ML 2F vy ZHIERITHRICEE SR THEZE, @AMV AF
v 7 il OFRERDL. HIEORhE. HlEOFE - B, & 2 \VI3HE T S 5 #EED
BREAMBEILZOWT, BAVWLUENE T — 24 LICRET L 22RTH 5 Z &, OfFifd
DL THHIE, DAfE Lz, EhibEh7zZ b L 2F = v ZHIEIZET 25X Th %5
HEOHWIES B D2V, EHERTHAAN - BAOHM 217572, MlAAhSh
7o, (DA P L ZAF 2w ZHIEOFEMRN. )X PV ZF 297 THOLGNEY —LDF
FE - 241, BXOB)IZ P 2F 2w ZHIEORE VS HEA»r ENEE L L DT,

m. #X

SRR OMER, 2D0DF — 2 XN— 25 6 14RO MSCARIEZ X (FISC60#. HeC54%)
AN 18RRI Z IS AAN SNz (B1), FSGRSUZDW TR, BB E N 72608HD 5
B, WEECH PN (5. WAL AR B Th - 72im X (18# : WE P MBIFRODGR 12
Wi, BEFRITAOTL T A b 2. A ML ZAF oy 2B T, EHEOZX L 2ER, DO
2 bV 2B, BEOTHHOY R — b 2HETE ZHEEE O TOARW 4R . ERDE (12
M) . WEE (6M). AFOAVEL (24, BRURPE (24 2RI L. BRI 154H

[z —Iv)
EFrhR Mt web iR - AASERIER, N=60
MEDLINE (PubMed) : ZEEEFHIIR, N=54
N=114

x5t 1 N=96

s ARA—EL : N=63
o FIER L N=12

- EEF—H  N=11
c {HEE 1 N=6

! « EHELHLN=-2
SEAEH AN N=18 - #8N=2

o EEIRR : N=9

« BEFM : N=8

MR N=3
XEEEC

1 WRHEXORE7O—

—232—



HAANE 5570, FERITDN T, MR I N54HD 5 5.
i)« NEDA—ET B > 7w (458 : A A HERE R 0D L 424
i) ZERAM L. mASEIIC 3 HAAN L 572,

HAETEIN-GH L (6
F— AT B E 3

I—1. AMLRAF v 7HIEOEBRRT

HMAANE 5 7218D S B, A A b L ZF = v 2 DI EIRIUZ DV TREF LT
72 (') ZDHB, 3N Z ML ZAF 2w ZHIEDFERERIZDONT, 6B A L AF 2y
7 DZRHRIZONT, SMAEA P L AFEOEIGIZONT, 2 AR & % iSO I
FIZOWT, 2L & BISBRECE O FHERICOVTHRE L Tz (HEHEED),

K1 APLRAFrzyv 7HEORBRREZDHR : VATIT4v I LE1—HEANXEK—E
(183CHk)
Xk EHHE ) a4 r L &) ik PSR F AR
1 Tsutsumi et A Japanese SCHlETHME ERHGEHE ¥ -O&@y— KRR SCHIEHEE~ = 2 7 LD
al. (2018) Stress Check #MfEBEZ Ty (L) Y ZSrhC fiEEIC D % | BJSQTIEZ ML 2
Program %BJSQ2ER T % 9 ) H EHEINEBEOHEA TN T5.6%.
screening tool JEIEIKIET %97 14,178 A (B3 &1T15.0% Th - 7=
predicts em- fH#H%E VIl 7,356 A Zc M BRM : SCHIEFE~ = o 7 )L OFHi
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Abstract

be useful to prevent employee turnover.

Background: Although several studies have examined the association between occupational stress and turnover,
these studies relied on cross-sectional designs, subjects’ self-report, healthcare workforce, or small sample sizes. This
study aimed to confirm whether occupational stress increases the risk of turnover in a large-scale prospective
cohort study using actual turnover data from company records.

Methods: The participants were 3892 male and 5765 female employees aged 20-49 years in a financial service
company. We followed them from October 2012 until April 1, 2016 and used company records to identify
employees who resigned. We identified employees with high and low stress using the Brief Job Stress
Questionnaire. Hazard ratios for turnover in high-stress employees were estimated using Cox proportional hazards
models, and population attributable risks were calculated separately for men and women.

Results: During 11,475,862 person-days, 122 men and 760 women resigned. After adjustment for age, length of
service, job type, and position, the hazard ratios (95% confidence intervals) for turnover in high-stress employees
were 2.86 (1.74-4.68) for men and 1.52 (1.29-1.78) for women. The corresponding population attributable risks for
high stress were 8.2% for men and 8.3% for women. The component scores, i.e, job stressors, psychological/
physical stress response, workplace social support, and job strain (the combination of high job demands and low
job control) were also significantly associated with turnover (p < 0.05).

Conclusions: Occupational stress increases the risk of actual turnover. Measures to prevent occupational stress may

Keywords: Occupational stress, Turnover, Workers, Administrative data

Background
Employee turnover is a serious issue faced by many organi-
zations worldwide. Not only is turnover costly in terms of
recruiting and training new employees [1], but it can also be
costly in terms of reduction in profits through reduced team
performance and service levels [2—4]. Preventing turnover is
a critical management issue. In some cases, turnover is also
costly for workers, as they give up career or interpersonal
connections at their previous place of employment [5].
Several studies have reported that occupational stress
increases the risk of turnover. However, most studies did
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not investigate actual turnover, but instead addressed
turnover intentions [6]. Further, even studies that
tracked actual turnover [7-17] relied on subjects’
recalled self-report [8—11, 13, 14, 17], not by administra-
tive data, which limit the reliability of the data obtained.
In addition, more than half of these studies that tracked
actual turnover targeted healthcare workers [11-16],
whose turnover rates are notoriously high due to its
workforce shortage in many developed countries [6].
Further studies in the sector other than health care are
needed. Finally, their sample size was comparatively
small (less than 1000) [8, 9, 11-14, 16].

In Japan, the turnover rate has been comparatively low
due to unique labor market characteristics [18, 19].
Japan has relied on life-time employment for a long time

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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until 1990s, and then rapidly changed into a contract-
based labor market after an economic recession, while
labor market mobility remained less flexible. Thus,
Japanese workers, particularly male permanent workers
with a breadwinner role, tend not to leave the company
unless for some extraordinary reason [20]. We aimed to
investigate the association between occupational stress
and actual turnover via a large-scale prospective cohort
study. Towards this goal, we used actual turnover data
from the human resources records of employees in a
company.

Methods

Study design and setting

We conducted a prospective cohort study using human
resources records of employees in a financial services
company listed on the major stock exchange market.
This company conducts a stress check examination an-
nually to maintain and improve employees’ health and
safety since 2010.

Participants

The participants were male and female employees aged
20-49 years in a financial service company. Of the 16,
086 employees eligible for the stress check examination
(Fig. 1), 13,792 employees completed the BJSQ between
October 2012 and November 2012, yielding a response
rate of 85.7%. At baseline, we excluded 4049 employees
aged 50 and older because they might leave due to
(early) retirement during follow-up. We also excluded
70 employees who had a disease history according to

Page 2 of 8

past sick pay records (mental disorder, musculoskeletal
disorder, cardiovascular diseases, and cerebrovascular
diseases) because they might leave due to relapse. Fur-
ther, we excluded 2 employees with missing gender data,
and 14 employees with unknown job type. Thus, a total
of 9657 employees (3892 men, 5765 women; aged 20—
49 years) were followed until April 1, 2016. The com-
pany provided anonymous data. Informed consent was
obtained from participants using the opt-out method.

Variables

Outcome

We identified the employees’ turnover date using the
human resources records of employees in a company.
Generally, employee turnover refers to the voluntary or
involuntary departure of employees from their organiza-
tions [21]. Voluntary turnover is initiated by the em-
ployee’s own ambitions or dissatisfaction with work and
employment conditions, while involuntary turnover is
initiated by the organization (e.g., layoffs and dismissals)
[21]. All turnover cases in this study were voluntary.

Stress profile

We used the construct of occupational stress adopted by
The Stress Check Program, which is a new occupational
health policy launched by the Japanese government on
December 1, 2015. This policy targets the primary pre-
vention of mental health problems by annually monitor-
ing and screening workers with high stress at the
workplace and is mandatory for workplaces with 50 or
more employees [22].

Company employee
N = 18568

Not assessed for eligibility
Administrative employees n = 89
Temporary transferred persons n = 1532
| overseas employees n =265
Absentees (including maternal leave and granny leave) n =20
Dispatched employees n = 576

Subjects eligible for the stress
check examination
N = 16086

A

Did not participate n = 2294

Subjects who completed the
stress check examination
N = 13792

Excluded

Aged >50 years n = 4049

Past histry of relevant disorders (mental health, musculoskeletal
disorders, cardiovascular/cerebrovascular diseases) n =70
Missing gender data n=2

Unknown job type n = 14

Employees available for analysis
N = 9657

Fig. 1 Recruitment and follow-up flow diagram
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The occupational stress adopted by the Stress Check Pro-
gram manual include the following three components: (1)
job stressors, (2) stress responses, and (3) social supports
[23]. Although each workplace can choose any question-
naire to assess these three components, the Stress Check
Program manual recommends using the Brief Job Stress
Questionnaire (BJSQ). The BJSQ is a 57-item questionnaire
that assesses job stressors, stress responses, and social sup-
ports as buffering factors based on the NIOSH Job Stress
Model [24, 25]. This questionnaire assesses nine aspects of
job stressors: quantitative job overload (three items), quali-
tative job overload (three items), physical demands (one
item), job control (three items), skill utilization (one item),
interpersonal conflict (three items), poor physical environ-
ment (one item), suitable jobs (one item), and meaningful-
ness of work (one item). The items for job control, skill
utilization, suitable jobs, and meaningfulness of work were
reversed items. Stress response included the following six
aspects: vigor (three items), irritation (three items), fatigue
(three items), anxiety (three items), depression (six items),
and physical complaints (11 items). Social supports in-
cluded the following three supports: supervisor support
(three items), coworker support (three items), and support
from family and friends (three items). This questionnaire
also assesses job satisfaction and life satisfaction (one item
for each). The answers were provided on a four-point
Likert scale (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; and 1 = Not at all, 2 = Somewhat, 3 = Very much,
and 4 = Extremely for social supports). Cronbach’s a coeffi-
cients were 0.74, 0.69, 0.94, and 0.87 for the job demand,
job control, stress response, and social support scale, re-
spectively. All BJSQ scales have been proven to have ac-
ceptable or high levels of internal consistency reliability and
factor-based validity [24].

The Stress Check Program manual proposes criteria
for defining high-stress employees based on the BJSQ
[22]. The NIOSH Job Stress model postulates job
stressors are treated as predictors, stress responses as
mediators, and social supports as effect modifiers. How-
ever, in our study, according to the instruction of the
Stress Check Program, we constructed ‘high stress’ based
on the combination of the three components (job
stressors, stress responses, and social support). High
stress is defined as the higher level of stress response
(criterion A) or having a moderate level of stress re-
sponse, together with having higher job stressors or
lower workplace social support (criterion B). To calcu-
late the score of job stressor, we simply summed the
subscale scores of quantitative job overload, qualitative
job overload, physical demands, job control, skill
utilization, interpersonal conflict, poor physical environ-
ment, suitable jobs, and meaningfulness of work. In a

Page 3 of 8

similar way, the scores of stress response and social sup-
port were calculated. The scores for stress response and
the sum of job stressor and social support ranged from
29 to 116 and from 26 to 104, respectively. The cutoff
points proposed by the Stress Check Program manual
were 77 for the stress response score (criterion A), 76
for the job stressor and social support score, and 63 for
the stress response score (criterion B). The criteria have
been proven to show good predictive validity for sick-
ness absence [26].

Covariates

Covariates included gender, age (20-29, 30-39, and 40—
49 years), length of service (0—4, 5-9, 210 years), job type
(sales, complaint service, or administrative), and position
(staff, manager, or temporary employee).

Statistical analysis

We analyzed data separately for men and women be-
cause of significant difference in job type and position
between genders. First, the baseline characteristics were
described as numbers (percentage) and were compared
between high-stress employees and others using chi-
square tests. Second, a Kaplan-Meier curve was gener-
ated to compare the cumulative incidences of turnover
between high-stress employees and others. Third, Cox’s
proportional hazard regression analysis was used to in-
vestigate the association between stress profiles and on-
set of turnover. Hazard ratios (HRs) were estimated first
after adjusting for age, and then additionally adjusting
for length of service, job type, and position. Finally, we
estimated the population-attributable risk (PAR) for high
stress. The PAR is the fraction of all cases of turnover in
a population due to exposure to occupational stress. The
PAR percent was calculated as: (HR-1)*p/(1 + [HR-1]*p),
where p is the prevalence of high stress in the total
population at baseline and HR is the hazard ratio for in-
cident turnover for high stress versus others. We ad-
justed the PAR estimates for covariates in a similar way
to the corresponding Cox models for HRs.

We also conducted three sensitivity analyses. First, we
separately tested the stress profiles defined by criteria A
and B. Second, we tested the association between occu-
pational stress and onset of turnover using each score
for psychological and physical stress response (range 29
to 116), job stressors (17 to 68), and workplace social
support (9 to 36) as predictors instead of the stress pro-
files defined by the Stress Check Program manual. Fi-
nally, we evaluated occupational stress by the job
demands-control (JDC) model [27] for comparison with
previous studies using the JDC model [8, 9, 12]. This
model explains occupational stress as an interaction be-
tween job demands and job control such that the stron-
gest physiological responses are expected in situations
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involving high job demands and low job control [27].
Job demands and job control were measured by quanti-
tative job overload and job control subscales of the
BJSQ, respectively. Each subscale score ranged 3 to 12.
Job strain was defined according to a procedure often
used in other studies; individuals in the upper quartile of
a job strain ratio (demand score divided by control
score) are defined as being exposed [28]. We then tested
the association between job strain and onset of turnover.
All statistical tests were two-sided, with a 5% signifi-
cance level. All analyses were conducted using SAS ver-
sion 9.3 for Windows (SAS Inc., Cary, NC, USA).

Results

Table 1 shows the baseline characteristics by stress pro-
files. High-stress was prevalent in 4.8% of male em-
ployees. Male high-stress employees were older and less
likely to be a manager compared to other employees.
Meanwhile, high-stress employees was prevalent in
17.5% of female employees. Female high-stress em-
ployees were older, had worked in the company for a
longer period, and more likely to work in complaint ser-
vice sectors.

During 11,475,862 person-days, 122 men and 760
women left the company. The Kaplan-Meier plots
showed high-stress employees were more likely to leave
the company than others for both men and women
(Fig. 2). The progression of turnover was more constant
among women than men.
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Table 2 shows the results of Cox’s proportional hazard
regression analysis and PAR for high stress. The age-
adjusted HR for incident turnover in high-stress men
showed a 4-fold higher risk. After additional adjustment
for length of service, job type, and position, the risk for
men decreased to 2.86 (95% confidence interval [CI]:
1.74—4.68). The age-adjusted HR in high-stress women
was 1.54. The HR for women did not change after ad-
justment of all covariates (HR: 1.52, 95% CI: 1.29-1.78).
PAR for high stress that was calculated with the ob-
served HR of fully-adjusted model was 8.2% for men and
8.3% for women.

The prevalence of high-stress as defined by criterion A
was 3.8% for men and 15.9% for women. Meanwhile, its
prevalence as defined by criterion B was 2.0% for men
and 6.1% for women. We found almost the same level of
HRs and PARs for criterion A as for high stress defined
by a combination of criteria A and B. However, the level
of HRs and PARs for criterion B was lower than that for
high stress defined by a combination of criteria A and B
(Table 3).

In the fully-adjusted analyses where each score of psy-
chological and physical stress response, job stressor, and
workplace social support was entered separately, the HR
of incident turnover was statistically significant for each
of these predictors both among men and women.
Among men, the HR per 1-point increase of the score
was 1.06 (95% CI: 1.03—-1.09) for psychological and phys-
ical stress response, 1.03 (95% CI: 1.02-1.04) for job

Table 1 Baseline characteristics by gender and stress profiles as defined by the Brief Job Stress Questionnaire

Men (n=3892) Women (n=5765)
High stress Others p-value High stress Others p-value
No. of participants 187 3705 1007 4758
Age, years
20-29 25 (134) 748 (20.2) 0.004 477 (47.4) 2482 (52.2) 0.005
30-39 72 (38.5) 1042 (28.1) 291 (289) 1339 (28.1)
40-49 90 (48.1) 1915 (51.7) 239 (23.7) 937 (19.7)
Length of service, years
0-4 31 (16.6) 596 (16.1) 0.221 375 (372) 1969 (414) 0.018
5-9 36 (19.3) 548 (14.8) 316 (314) 1306 (27.5)
210 120 (64.2) 2561 (69.1) 316 (314) 1483 (31.2)
Job type
Sales 93 (49.7) 2130 (57.5) 0.097 510 (50.7) 2644 (55.6) <0.001
Claims service 42 (22.5) 662 (17.9) 378 (37.5) 1251 (26.3)
Administrative 52 (27.8) 913 (24.6) 119 (11.8) 863 (18.1)
Position
Staff 132 (70.6) 2231 (60.2) <0.001 922 (91.6) 4436 (93.2) 0.007
Manager 39 (209) 1413 (38.1) 4 (04) 45 (1.0)
Temporary employee 16 (8.6) 61 (1.7) 81 (8.0) 277 (5.8)

Values are presented as n (%). Variables were compared using chi-square tests
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Fig. 2 Cumulative hazard risks for turnover in (a) high-stress men and (b) high-stress women
A\

Table 2 Associations between stress profiles as defined by the Brief Job Stress Questionnaire (BJSQ) and the incidence of turnover

Person- Cases Rate/ HR (95% Cl)
days Agg(s)person— Crude model Age-adjusted model® Fully-adjusted model® 9%PAR"
Men (n=3892)
High stress 222,908 21 0.09 4.25 (2,65, 6.80)° 437 (2.72,7.00) 2.86 (1.74, 468)" 8.2%
Others 4,591,544 101 0.02 1.00 1.00 1.00
Women (n = 5765)
High stress 1,124,502 195 0.17 145 (1.24,1.70) 1.54 (132,181)" 1.52 (1.29,1.78)" 8.3%
Others 5,536,908 665 0.12 1.00 1.00 1.00

HR Hazard ratio; CI confidence interval; PAR Population-attributable risk. *p < 0.05
?Adjusted for age

PAdjusted for age, length of service, job type, and position

“PAR was calculated with the observed HR of fully-adjusted model
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Table 3 Associations between stress profiles based on criterion A or B and the incidence of turnover
HR (95% Cl)
Crude model Age-adjusted model® Fully-adjusted model® 9%PAR®
Criterion A®
Men (n=3892)
High stress 480 (2.94, 7.83)° 494 (3.02,807) 332 (1.99, 5.56) 8.1%
Others 1.00 1.00 1.00
Women (n=5765)
High stress 150 (127,1.76)" 157 (133, 1.84) 1.54 (131,182 7.9%
Others 1.00 1.00 1.00
Criterion B®
Men (n=3892)
High stress 313 (146,6.72) 326 (152, 7.00)" 195 (0.89, 4.26)" 1.9%
Others 1.00 1.00 1.00
Women (n=5765)
High stress 122 (0.93, 1.58) 145 (1.11,1.88) 139 (107, 1.80)° 2.3%
Others 1.00 1.00 1.00

HR Hazard ratio; CI confidence interval; PAR Population-attributable risk. *p < 0.05
?Adjusted for age

PAdjusted for age, length of service, job type, and position

“PAR was calculated with the observed HR of fully-adjusted model

€Criterion A is defined as the highest level of stress response as measured via the Brief Job Stress Questionnaire (cutoff 77) and criterion B is defined as a
moderate or higher level of stress response (cutoff 63), along with having the highest job stressors (or lowest social support in the workplace) (cutoff 76),
according to the Stress Check Program manual. It should be noted that there is overlap in the distribution of criteria A and B

stressors, and 1.08 (95% CI: 1.04—1.12) for lack of work-
place social support. Among women, the HR per score
unit was 1.03 (95% CI: 1.02-1.05) for psychological and
physical stress response, 1.01 (95% CI: 1.01-1.02) for job
stressors, and 1.01 (95% CI: 1.00-1.02) for lack of work-
place social support.

When job strain was entered as a predictor in the
fully-adjusted model, the HR of incident turnover was
statistically significant for job strain both among men
(HR: 1.55, 95% CL: 1.06-2.27) and women (HR: 1.29,
95% CI: 1.12-1.50).

Discussion
This cohort study showed significant prospective associa-
tions between occupational stress and actual turnover in a
Japanese working population, where the job mobility is
markedly less frequent than that in Western countries. Male
and female high-stress employees had approximately 3 times
higher and 1.5 times higher risk of turnover, respectively,
compared with their low-stress counterparts. Although the
magnitude of the effect of high stress on turnover was
smaller in women than in men, the impact of high stress in
this population (i.e., the size of the PAR) was almost similar
(8%) between genders because the high stress was more
prevalent in women (17.5%) than in men (4.8%).

Similar results from previous studies conducted in
China and European countries, including Denmark, the
Netherlands, and Sweden, were obtained despite

differences in social and cultural contexts. These studies
indicated that adverse psychosocial work environment
evaluated according to workplace bullying, the JDC
model [27], and the effort-reward imbalance model [29]
and stress responses such as depression and anxiety
were associated with the incidence of turnover [7-17,
30]. We expanded the generalizability of these findings
by using administrative outcome data and recruiting a
general worker population whose turnover rate was
comparatively low.

Our results from supplemental analyses based on the
JDC model confirmed that job strain was associated with
the incidence of turnover, consistent with a previous
study [8]. However, the magnitude of HR for high stress
was higher than that for job strain both among men and
women. This suggests that the combination of job
stressors and stress response may be more predictive of
turnover than limited job stressors only.

Our study also illustrated gender differences in the
magnitude of the effect of high stress on turnover, and
the HR was smaller for women than men. Such gender
differences have been found in previous studies [8]. This
may be due to the social norms of gender roles, that is,
men as breadwinner and women as caregiver. Some
women may leave the company due to family roles such
as housekeeping and childrearing [31]. Thus, the associ-
ation between occupational stress and turnover may
have been weaker among women than among men.
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Men were less likely to leave the company than women,
which might reflect the still prevailing Japanese male-
breadwinner model [20]. Turnover rates spiked during the
first 2 years then plateaued among men, whereas the pro-
gression was constant among women. The different pat-
terns of the turnover may be due to the difference in job
types between genders. Most men worked as sales
personnel selling insurance, while more women were en-
gaged in the complaint service department of the insurance
company. Compared to the complaint service department
where the work is more predictable and fixed, sales is more
flexible and the job responsibilities are likely to change ac-
cording to the customers and the insurance products, and
the stress level may have changed during the follow-up.

Our study suggested that reducing occupational stress
could help prevent turnover. Previous studies suggested
that improving the work environment and providing stress
management skills to high-stress workers effectively re-
duce occupational stress [32-34]. Thus, organizations
should consider improving the work environment and
providing stress management training to prevent turnover
[32]. However, unmeasured other factors, probably includ-
ing management style, career advancement, and pay/bene-
fits [6], should also be considered to prevent turnover.

This study has some limitations. First, our study was
based on a convenient sample, which mainly comprised
white-collar workers engaged in sales, complaint service,
and administration of a financial company. Thus, the
generalizability of the results is limited. Second, we
lacked data on potential confounders such as working
hours and work-life balance. Third, although all turnover
cases in this study was voluntary turnover, we lacked
data on the reasons for turnover. Despite these limita-
tions, our study had several important strengths, includ-
ing its large sample size, the use of actual turnover data
from company records, and longitudinal design. In
addition, our study shows that the criteria for defining
high stress set by the Stress Check Program manual have
an advantage in that it is simple and practical for identi-
fying individuals at risk of turnover.

Conclusions

The results of this cohort study indicate that occupational
stress is associated with a higher risk of turnover among
both male and female Japanese employees. Future studies
should replicate this association in other population and
examine the effectiveness of reducing occupational stress
on turnover reduction among employees.
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Abstract: Although the eudemonic perspective seems to be a promising in considering vocational
identity among working population, well-being at work has been discussed primarily in terms of
subjective/hedonic well-being. This study aimed to develop a new tool to measure eudemonic well-
being at work (The University of Tokyo Occupational Mental Health [TOMH] well-being 24 scale)
and investigate its validity in a collectivist culture. Two online surveys were conducted with a total
of 1,760 workers in Japan. We created 89 potential items from existing scales. An exploratory factor
analysis indicated eight factors for the dimensions of measurement. After item selection based on
item response theory, the factor structure with three items from each of the eight dimensions indi-
cated an excellent fit for another sample. Cronbach’s o and intra-class coefficients ranged from 0.671
to 0.845. The scores of the tool were more strongly associated with subjective well-being in the work
context rather than well-being in general. In addition, the participants in the group demonstrating
a higher risk for mental illness and a more stressful work environment indicated significantly lower
scores, even after adjusting for general eudemonic well-being. The new measurement may be useful
both for academic and practical applications for measuring eudemonic well-being at work, inde-
pendent from general eudemonic well-being.

Key words: Scale development, Psychometry, Item response theory, Eudemonia, Workers

Introduction
*To whom correspondence should be addressed. Well-being has been a central concept for promoting
E-mail: nkawakami@m.u-tokyo.ac.jp health and positive psychology in recent years. Its impor-
©2020 National Institute of Occupational Safety and Health tance is recognized not only in psychological and health
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fields, but also in economics, sociology, management, and
education’ ?. Well-being has critically different traits from
the absence of negative factors”, having independent im-
pacts on health and mortality® ¥. For working populations,
well-being is also an indispensable indicator of positive
association with human capital and productivity®.

There are two main conceptual types of well-being:
hedonic and eudemonic”¥. The former refers to emotional
aspects of positive psychology. One of the famous theories
in this type of well-being, theory of subjective well-being
(SWB), suggested three dimensions of well-being: pleas-
ant affect, unpleasant affect, and life satisfaction”. SWB is
defined as a person’s cognitive and affective evaluations of
his or her life as a whole, including emotional reactions to
events and cognitive judgements of satisfaction and fulfill-
ment'?. High levels of subjective well-being are beneficial
in lowering morbidity, decreasing symptoms and pain,
and increasing longevity'". The latter type of well-being
focuses on elements of a “good” or valuable life, such
as purpose, growth, and meaning. The most well-known
example of this type of well-being is psychological well-
being (PWB), a theory developed by Ryff'? indicating
six dimensions of eudemonic well-being: autonomy,
environmental mastery, personal growth, positive rela-
tions with others, purpose in life, and self-acceptance.
PWB has deeper philosophical roots and captures the
essence of ancient Greek imperatives: to know yourself
and to become what you are'”. While these two types of
well-being are correlated, their functions for health and
productive outcomes differ> '*). For instance, Straume and
Vittero'? reviewed functional differences between SWB
and PWB, arguing that they are based on different groups
of emotions: “pleasure” and “interest,” respectively. They
also reported that the former group of emotions is strongly
correlated with happiness and satisfaction while the latter
is strongly correlated with engagement, involvement, and
inspiration. These findings suggest that SWB and PWB
play different roles in regulating behaviors and have dif-
ferent antecedents and outcomes.

Practice and research for well-being in various domains
and contexts (e.g., school, home, workplace) have become
more common'?. For example, concepts of positive
psychology for children and adolescents require a devel-
opmental perspective and unique aspects'”). It is reason-
able to consider unique structures and outcomes of well-
being among children and adolescents since they may be
more sensitive to adaptation in school life and academic
evaluation, rather than to life in general. Among the work-
ing population, domain-specific concepts of well-being

K WATANABE et al.

(i.e., well-being at work) are also applicable and useful
as a major determinant of work-related outcomes such as
productivity®. A recent review on positive psychology at
work'® indicated various positive concepts at work such
as commitment, engagement, resilience, psychological
capital, positive teamwork, and leadership. Some of them
could be re-conceptualized as unique factors of well-being
at work.

Unfortunately, well-being at work has been discussed
primarily in subjective/hedonic terms and eudemonic well-
being has rarely been investigated. Previous studies have
noted that well-being at work consists of emotional (e.g.,
positive affect at work) and cognitive (e.g., job satisfac-
tion) components'” ¥, which are both included in subjec-
tive well-being. Indeed, many psychosocial intervention
studies in work-related settings have adopted positive
affect or job satisfaction as notable outcomes of well-
being!*??. The eudemonic perspective in working lives
seems to be more important and useful than the subjective/
hedonic perspective when considering vocational identity,
career attainment, and relationships with co-workers. A
previous study revealed that falling short of early career
goals was associated with increased symptoms of depres-
sion and lower levels of life purpose®?. Another study
indicated that scores on life purpose, personal growth,
self-acceptance, and environmental mastery were as-
sociated with career commitment and work-personality
development*®. Enhancing eudemonic well-being is also
attractive for employers, in terms of less frequent and
more fully solved conflicts, loyalty, civility, and increases
in innovation at the workplace'. Therefore, creating a
concept for eudemonic well-being at work and developing
tools for measurement are both important objectives.

There are several previous studies that have integrated
both subjective/hedonic and eudemonic well-being at
work?>?”) and attempted to develop measurements for
eudemonic well-being at work! 2% %), The integrated mod-
els of well-being at work, for example, the one by Lent
and Brown®® 27, have suggested social cognitive career
theory to try unifying theoretical perspective on SWB and
PWB. In this model, eudemonic processes serve as key
routes by which people achieve and sustain hedonic well-
being?”. The measurements for eudemonic well-being at
work, for example, a recent study conducted in the Us?),
suggests a new conceptualization for meaning-based
job-related well-being beyond job satisfaction. Czerw"
conducted a large validation study in Poland to develop a
scale for eudemonic well-being in the workplace context
and proposed a scale consisting of 43 items within 4

Industrial Health 2020, 58, 107131

—256—



MEASURING EUDEMONIC WELL-BEING AT WORK

dimensions: positive organization, positive relations with
co-workers, contribution to the organization, and fit and
development. However, conceptualization for eudemonic
well-being at work is still not enough. Across differing
cultural contexts, we should accumulate findings regarding
structures, correlations, and similarities and differences in
comparison to general eudemonic well-being in working
populations. Previous studies suggested that evaluation
and predictors for well-being were different between
people in individualist and collectivist nations because
collectivist cultures give priority to in-group, define the
self in relational terms, and sacrifice positive emotions
for the achievement of important goals'**?. In addition,
psychometric properties (i.e., reliability and validity),
and interpretability for using the proposed measurements
should be investigated since previous studies did not check
for all aspects of these properties. Furthermore, consider-
ing practical use in workplace settings, scales with fewer
items will be feasible.

This study aimed to develop a new measurement for
eudemonic well-being at work (The University of Tokyo
Occupational Mental Health [TOMH] well-being 24 scale)
and investigate its structural validity, internal consistency,
test-retest reliability, and convergent/known-groups
validity. We conducted an exploratory examination of
the factor structures of eudemonic well-being at work in
Japan, which is predominated by a collectivist culture. We
applied item response theory (IRT) to items and selected
only three from each of the eight dimensions, with excel-
lent performance for discrimination and difficulty. The
developed scale is useful in both academic and practical
terms owing to its confirmed psychometric properties and
limited number of items. We hypothesized that the struc-
tures of the new measurement would overlap with those of
general eudemonic well-being (i.e., six dimensions) and
those of the previous study for well-being at work", but
also include specific new dimensions because Japanese
workers would place more emphasis on interdependence
and sacrifice of positive aspects. The new measurement
has good internal consistency (Cronbach’s o >0.70) and
test-retest reliability (intra-class correlation coefficient,
ICC >0.70). Since the concepts of eudemonic well-being
at work would overlap with general eudemonic and sub-
jective/hedonic well-being, sufficient convergent validity
(Pearson’s r >0.50) would be observed. In addition, higher
correlations would be observed with job satisfaction than
those with life satisfaction because the new measurement
would focus more on the workplace context. Scores of the
measurement would be significantly different by known-
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groups (i.c., levels of psychological distress, job stressors),
even after adjusting for general eudemonic well-being.
According to previous findings, workers classified as
high risk for mental illness and a stressful environment
at work—that is, people who experience higher levels
of psychological distress, higher job strain, lower social
support—would show significantly lower scores on this
measurement.

Subjects and Methods

Study design

This was a validation study of a measurement tool
comprising two online surveys. The first survey (Survey
1) was conducted in February 2018 and the second survey
(Survey 2) was conducted in February 2019. Survey 1 was
consisted of a baseline survey and a two-week follow-up
to explore the initial factor structure, item characteristics,
internal consistency, test-retest reliability, and convergent/
known-groups validity. Survey 2 was conducted to collect
additional participants to confirm cross-validity for the
factor structure by confirmatory factor analysis (CFA). The
study protocol was approved by the ethics committee of
the Graduate School of Medicine and the Faculty of Medi-
cine, The University of Tokyo (No. 11242-(4)). This article
was written according to the standard of development of
measurement, Consensus-based Standards for the Selec-
tion of Health Measurement Instruments (COSMIN)*".
The properties of the measurement (i.e., reliability and
validity) were reported according to the COSMIN Risk-of-
Bias checklist®!).

Participants

For Survey 1, a total of 1,030 workers who lived in
all prefectures in Japan were recruited from registered
respondents of an Internet survey company>>. The sur-
vey company had access to a sample of over 2,000,000
participants in Japan and asked them to complete a self-
reported questionnaire, based on the eligibility criteria.
The criteria for participants were (a) all types of workers,
including people engaged in part-time and freelance jobs,
and (b) aged 18 or older. There were no exclusion criteria.
Eligible participants who registered with the survey com-
pany were sent an e-mail with a link to the questionnaire.
To obtain informed consent, participants clicked “agree”
after reading the terms and conditions of the survey on
the first page of the questionnaire and before answering
the questionnaire. At the two-week follow-up, the survey
company randomly selected 100 participants from the
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1,030 workers who completed the baseline questionnaire
and invited them to join again. The participants received
about 100 points as a reward for each survey, which could
be cashed out or used for shopping (one point was equal to
one Japanese yen). A response rate could not be calculated
because the survey company recruited participants until
the number of completers reached the target (i.e., 1,030).
Survey 2 was conducted following the same method as
Survey 1, recruiting 730 workers.

Development process of an item pool for the new
measurement

First, we collected potential items and created an item
pool for the TOMH well-being 24 scale. We collected
items from previous measurements for general eudemonic
well-being based on Ryff’s psychological well-being theo-
ry!?)
work'® (e.g., commitment to work and work engagement),
modified for the workplace context. A systematic search

and relevant concepts treated as positive outcomes at

was conducted to explore existing scales for measuring
eudemonic well-being at work by nine researchers (KW,
KI, YO, ASh, HE, YK, HAd, HAr, and ASa), and a total
of eight scales were selected to be suitable for creating the
item pool: CASP-19°%, Psychological Well-Being Scale
(PWBS)*¥, Utrecht Work Engagement Scale®, Organiza-
tional Commitment Scales®® 37), Job Descriptive Index38),
a modified version of Bar-On’s Emotional Quotient
Inventory (EQ-1)*”, and Workplace PERMA-Profiler® **).
Second, items were selected from the eight scales which
related to components of eudemonic well-being at work,
based on discussion among the researchers. Third, sen-
tences of the items were modified into the context of
working life. Finally, the item pool for the measurement
consisting of 89 items was created (Appendix 1). All items
were rated on a seven-point Likert scale (O=strongly dis-
agree, 6=strongly agree).

Measurements

In addition to potential items for the TOMH well-being
24 scale, other variables were also measured in Survey 1
to investigate convergent/known-groups validity. All vari-
ables were measured by self-reporting.

General eudemonic well-being

General eudemonic well-being, according to Ryff’s
PWB model, was measured with the Japanese version
of the PWBS. This scale was developed and used in the
Survey of Midlife in Japan (MIDJA), April-September
2008*Y, with enough internal consistency (Cronbach’s
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a, 0.56 to 0.78). The scale consists of 6 factors, each of
which includes 7 items: autonomy (e.g., ‘I am not afraid
to voice my opinions, even when they are in opposition to
the opinions of most people,’), environmental mastery (e.g.,
‘In general, I feel I am in charge of the situation in which
I live,’), personal growth (e.g., ‘I think it is important to
have new experiences that challenge how you think about
yourself and the world,”), positive relations with others
(e.g., ‘Most people see me as loving and affectionate,’),
purpose in life (e.g., ‘I have a sense of direction and
purpose in life,”), and self-acceptance (e.g., ‘In general, |
feel confident and positive about myself,’). All items are
rated on a seven-point Likert scale (1=strongly disagree,
7=strongly agree). The sum of scores in each factor were
calculated and used in analyses. Cronbach’s a of the scale
in Survey 1 ranged from 0.647 to 0.843.

Positive and negative affect

As one indicator of subjective/hedonic well-being,
positive and negative affect in general were measured us-
ing the Japanese version of the twenty-item Positive and
Negative Affect Schedule (PANAS)*?. PANAS is widely
used in many languages to measure positive and negative
affect. The two-factor structure, internal consistency, and
convergent validity of the Japanese version of PANAS
were also confirmed*?. We used total scores of 10 items
each for positive (e.g., excited) and negative (e.g., afraid)
affects measured on a six-point Likert scale (1=not at all,
6=very much so). Cronbach’s o of the scale in Survey 1
ranged from 0.874 to 0.893.

Life and job satisfaction

Another concept of subjective well-being, satisfaction
in life and job, were measured with questions from the
Brief Job Stress Questionnaire (BJSQ)*. This scale has
been widely used to assess stress responses in Japan. Job
and life satisfaction measures consisted of one item each: ‘I
am satisfied with my job’ and ‘I am satisfied with my fam-
ily life,” respectively. The two items are rated on a four-
point Likert scale (1=dissatisfied, 4=satisfied), with higher
scores indicating higher satisfaction.

Psychological distress

As an indicator of known-groups validity, psychological
distress was measured with the Japanese version of the K6
scale®”. The scale consists of six items (e.g., ‘About how
often did you feel nervous?’), asking respondents how
often they had experienced symptoms of psychological
distress during the last 30 days. All items were rated on a
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five-point Likert scale (0=none of the time, 4=all the time).
The reliability and validity of the K6 were confirmed in a
previous study*®. In this study, we divided the participants
into three groups based on previous cut-off points: light
distress (<5), subthreshold-level distress (=5)*, and
severe mental illness (>13)*®. Cronbach’s a of the scale in
Survey 1 was 0.916.

Job stressors

As other indicators of known-groups in the workplace
context, three variables of job stressors (job demands,
job control, and social support from supervisors and col-
leagues) were measured by items from the BISQ*®) for
job demands (three items, e.g., ‘I have an extremely large
amount of work to do,”), job control (three items, e.g.,
‘I can work at my own pace,’), and social support from
supervisors and colleagues (six items, e.g., ‘How reliable
are your superiors when you are troubled?”). All items are
rated on a four-point Likert scale (for job demands and job
control: 1=not at all, 4=very much so; for social support:
1=not at all, 4=extremely). Higher scores mean higher job
demands, job control, and social support. We calculated
medians for each variable and divided participants into
four groups based on the level of job demands and job

47 and

control (low strain, passive, active, and high strain)
into two groups based on the level of social support (low
and high). We supposed that workers experiencing higher
job strain and lower social support were more stressful
groups. Cronbach’s a of the scale in Survey 1 ranged from

0.745 to 0.868.

Analysis

Of the completers, participants who seemed to answer
the items irresponsibly were excluded from analyses based
on two criteria: (a) responding to all potential items for
the TOMH well-being 24 scale with 3 (neither disagree or
agree) or (b) scores between non-reversed and reversed
items were extremely different (more than 2 SD). De-
scriptive statistics (mean, SD, minimum and maximum
values) for the 89 items in the item pool were calculated.
For selection of the items, item-total (I-T) correlations
(r) were calculated. If items had 0.40 or less correlations
with total scores of the 89 items, the items were excluded
afterward. Exploratory factor analysis (EFA) was con-
ducted to investigate factor structure, using the maximum
likelihood method for extraction and oblimin rotation
(oblique=0). After exploring dimensionality, IRT analysis
was conducted for each dimension using the generalized
partial credit model (GPCM). We estimated discrimination
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(a) and difficulty (b, thresholds) for the items and selected
three items per each dimension based on the excellence
of these parameters. To confirm factor structure in the
selected items, CFA was conducted for participants of
Survey 2, using a maximum likelihood estimation. Internal
consistency and test-retest reliability were tested by calcu-
lating Cronbach’s a and ICC. To examine for measurement
errors, the standard error of measurement (SEM) and the
smallest detectable change (SDC) were calculated. SEM
describes the standard deviation of repeated measures in
one participant, and SDC represents the minimal change
that one participant must show on the measure to ensure
that the observed change is real and not just measurement
error®® *). Convergent validity of the measurement was
investigated by correlations (r) with general eudemonic
well-being, positive and negative affect, and life and
job satisfaction. An analysis of variance (ANOVA) was
conducted to investigate mean differences among known-
groups (i.e., psychological distress, job strain, and social
support). Differences of estimated means, after adjusting
for general eudemonic well-being, were also tested by
analysis of covariance (ANCOVA). There were no missing
values in the data since participants could not finish the
survey until they completed all items in the questionnaire.
SPSS version 25 (IBM software) for ANOVA and AN-
COVA and Mplus version 8.2°” for all other analyses were
used.

Results

Characteristics of the participants

For both Survey 1 and Survey 2, recruiting continued
until 1,030 and 730 participants completed the question-
naire. At the two-week follow-up of Survey 1, a total of
88 participants of the 100 workers randomly sampled
completed the questionnaire again (response rate=88.0%).
Of those who completed both surveys, 66 participants in
Survey 1 and 53 in Survey 2 were excluded from analyses
based on the criteria that they seemed to answer the items
irresponsibly. As a result, a total of 964, 82, and 677 work-
ers were analyzed. Table 1 shows characteristics of the
participants, the majority of which were full-time and day-
time shift workers, had university degrees, and engaged in
clerical jobs.

Factor structure and item parameters

Table 2 shows factor structures, discrimination (a) and
difficulty (b) for potential items on the TOMH well-being
24 scale. From the 89 items, 12 were initially excluded
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Table 1. Characteristics of the participants
Survey 1 Survey 1 follow-up Survey 2
(N=964) (N=82) (N=677)
N % N % N %
Sex
Male 477 49.5 45 54.9 336 49.6
Female 487 50.5 37 45.1 341 50.4

Mean age (SD)

Educational status

M=45.09 (SD=13.7)

Junior high school 15 1.6
High school 269 279
Vocational/technical college 223 23.1
University 405 42.0
Graduate school 49 5.1
Other/unknown 3 0.3
Employment status
Full-time 529 54.9
Part-time 235 24.4
Contract/dispatched 94 9.7
Freelance 95 9.8
Other 11 1.1
Employment shift
Daytime shift 868 90.0
Rotation/night shift 96 10.0
Occupations
Managerial 101 10.5
Professional/technical 173 17.9
Clerical 218 22.6
Sales 130 13.5
Services 144 14.9
Transport/construction 38 4.0
Production/skilled 83 8.7
Agriculture/forestry/fisheries 7 0.7
Safety 5 0.5
Other 65 6.7

M=44.39 (SD=13.0) M=45.14 (SD=14.1)

1 1.2 16 24
22 26.8 172 254
14 17.0 181 26.7
41 50.0 275 40.6

49 31 4.6
0.0 2 0.3
45 54.9 360 532
23 28.0 189 27.9

5 6.1 61 9.0

8 9.7 58 8.6

1 1.2 9 1.3
73 89.0 602 88.9

9 11.0 75 11.1
16 19.5 61 9.0
13 15.9 110 16.2
14 17.1 162 239
10 12.2 84 12.5
15 18.3 108 16.0

6 7.3 35 5.1

5 6.0 51 7.5

1 1.2 2 0.3

1 1.2 10 1.5

1 1.2 54 8.0

owing to low correlations with the total score in the I-T
analysis. As a result of EFA, eight factors seemed to be
appropriate as dimensions for measurement. The first ten
eigenvalues for factors were 32.825, 2.846, 2.421, 2.181,
1.800, 1.373, 1.090, 1.064, 0.921, and 0.899 (A scree plot
in EFA is shown in Appendix 2). According to these values
and Guttman’s standard, we adopted eight dimensionali-
ties. One of the items (Item No. 65) was excluded due to
multiple loading to the factors. The second EFA for the re-
maining 76 items presented simple eight-factor structures.
We named the eight factors, “F1: Role-oriented future
prospects,” “F2: Autonomy,” “F3: Role-oriented positive
perception,” “F4: Personal growth and development,” “F5:
Negative schema,” “F6: Occupational self-esteem,” “F7:

Relationship,” and “F8: Meaningful work.” Inter-factor
correlations among the eight factors ranged from 0.230 to
0.566. In each dimension, IRT analysis revealed discrimi-
nation and difficulty parameters of the items. Some items
had low discrimination and reversed transition points for
difficulty even if they had strong loadings to the factors.
Standard errors for estimating latent factors (8) ranged
from 0.206 to 0.424. A total 24 items (three items for each
of the eight factors) were selected as items for the final
version of the TOMH well-being 24 scale.

The final version of the measurement

Table 3 shows the results of CFA and factor charac-
teristics of the final version of the TOMH well-being
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24 scale (The Japanese version of the measurement is
shown in Appendix 3). The eight-factor structure with 24
items indicated an excellent fit for the data of Survey 2:
comparative fit index (CFI1)=0.926, Tucker-Lewis index
(TLI)=0.909, standardized root mean square residual
(SRMR)=0.046, and root mean square error of approxima-
tion (RMSEA)=0.044 (95% confidence interval, 0.039 to
0.049). Factor loadings in the CFA ranged from 0.576 to
0.831. Cronbach’s a coefficients and ICCs ranged from
0.671 to 0.845. SEM ranged from 0.486 to 0.661. SDC
ranged from 1.348 to 1.831, indicating that an approximate
1.5-point change of scores implies meaningful change of
the concepts.

Convergent validity of the measurement

Table 4 shows a matrix of correlation coefficients be-
tween the eight factors of the TOMH well-being 24 scale,
general eudemonic well-being measured by the PWBS,
and subjective/hedonic well-being measured by the PA-
NAS and BJSQ (life and job satisfaction). Correlations
among the eight factors of the TOMH well-being 24 scale
ranged from 0.490 to 0.777, indicating moderate-to-strong
interrelations between one another. The eight factors of the
new measurement also had moderate-to-strong and posi-
tive correlations with general eudemonic well-being and
week-to-moderate correlations with subjective/hedonic
well-being. When compared with correlations between
general eudemonic well-being and job satisfaction (0.204
to 0.468), correlations between the TOMH well-being 24
scale and job satisfaction were relatively stronger (0.351
to 0.633).

Known-groups validity

Table 5 shows descriptive and estimated means by
levels of psychological distress, job strain, and social sup-
port. The scores of the TOMH well-being 24 scale were
lower in the groups of severe psychological distress, high
job strain and passive for job strain, and low social sup-
port. The mean differences in most factors of the TOMH
well-being 24 scale among the known-groups were still
significant even after adjusting for scores of general eude-
monic well-being. Workers with severe distress and low
social support had lower scores, and those with active for
job strain scored higher; however some of the differences
in scores were not statistically significant: F1, F2, F4, or
F7 for psychological distress; F5 for job strain or social
support.

117

Discussion

Our study suggested eight dimensions for eudemonic
well-being at work among Japanese workers. Some of
them were similar to previous findings and the others
might be unique in the workplace context and/or collectiv-
ist cultures. Other indicators for validity and reliability
of the final version of the measurement, which consists
of the selected 24 items based on the IRT analysis, were
enough-to-excellent. Scores were more strongly associ-
ated with subjective well-being in work contexts (i.e., job
satisfaction). In addition, participants in the higher risk for
mental illness and stressful environment at work indicated
significantly lower scores, even after adjusting for general
eudemonic well-being. The TOMH well-being 24 scale
may be useful both for academic and practical use to mea-
sure eudemonic well-being at work, independent from the
general concept of eudemonic well-being.

Among the suggested eight factors, autonomy (F2) and
relationship (F7) were very similar to factors in general
eudemonic well-being since Ryff’s PWB scale has the
same dimensions. The previous scale also indicated
relationships with co-workers as one of the main dimen-
sions". These two factors may also be important at work.
The other three factors, role-oriented future prospects (F1),
personal growth and development (F4), and occupational
self-esteem (F6), were similar but slightly different with
those in general eudemonic well-being and the previous
scale. While items in F1 included overlapping concepts
of achievement, purpose in life, and self-realization, the
most important concept of this factor might be “prospects”
of working life in the future. Career development and
management across working lives are closely related to
health and well-being® ?¥). In addition, safe and positive
status control during occupational life are well-known as
rewards that evoke a person’s sense of mastery, efficacy,
and esteem®"). Thus, positive evaluation of their future
prospects may be a central concept for eudemonic well-
being among workers. Items in the factor of personal
growth (F4), which is also a dimension of general eude-
monic well-being, might contain expanding experiences
and skills, as well as continuation of working even when
the work is stressful and difficult. Items in F6 represented
occupational self-esteem rather than self-acceptance and
optimism. These factors might overlap but express differ-
ent aspects of well-being than eudemonic well-being in
general. The extracted factors were consistent with eude-
monic well-being in terms of self-determination theory
(SDT)*?, especially in the work context®®. According

—265—



K WATANABE et al.

‘UOTJRIADD pIepurlS :(dS ‘YedH [BIUdJA [euonednod() oAyo] Jo Ansioatun) oyl ‘HINOL (S0 0>d) Jueoyrusis A[[eo1s1e)s 1oM SUONB[ILIOD [[V

89%°0 65€°0 66€°0 Prr0 8LY'0 $0C°0 98r'0  6CS0  6IF0  ¥SFO  S8F0  €£9°0 1S€0 TS0  (80)sST uonoejsnes qof
98¢0 0820 LEEO STe0 0S¢0 891°0 0ST0  €6T0  6£C0  L9TO  +vLTO  60€0  €0TO ¥IEO  (8°0)8LT uonoegsyes oJI]
1€5°0— €LE0—  89Y'0— T6VO— ¥I90— EPP0—  L6E0- 8SP0— €SH0- SPSO0- TIVO0— €0¥0- I€b0— 6LE£0- (F'8) €v'6T 109Je 2AnESON
S09°0 6250 670 18570 560 (4440 L9S°0  61S0 0090 120 T80 9090  6IS0  Lv90  (€L)6l€E 199JJe 2ANISOd
(As) uesd]y Furag-[[om oruopayQandalqng
000'L 1790 7990 6€L°0 0LLO 92s0 €090 89S0  S690  6L90 ¥6S0  S8S0 TS0  6¥90  (€9)TI'6T doueydoooy
000°L 88670 9YL'0 L¥9°0 S 240 ¥9S°0  89¥°0  TISO  TO90  +8S0  ¥ESO  SSH0 6850  (0°S) 60°0€ asoding
000°1 ¥0L°0 9L9°0 15€°0 LT90  TBY0  €ES0 6090  LLSO  90S0  €h¥0  ¥TSO  (£9)650€ uone[ey
000°1 wLo 8610 9790 6950  ¥8S0  ¥690  LTLO L1900 OISO LS90  (+'9)LIIE PmoIn
000'1 0090 9LS0 0850  6¥9°0  80L0 109°0 1860 9650 #090  (L'S)€0°0¢€ K1pse]N
000°1 06€0  SEE0  ¥9S0  00SO  6THO0  99€0  6¥L0  90¥0  (0°9) SS6C Kwouomny
(as) ued]y SuI9q-[[oM OTUOWIPND [BIOUID)
000'T 9990 €590 6790 OIL0 6690 LTSO 0990 (I'Dove oM [yBuruea g4
000T 0190 SSSO 1790  L£90  06v0 S190 (0D OCE drgsuonejey L4
000'T  LI90 €490 I¥90 0990 0s90 (I'DIl'€ wWoo)so-J[as [euonednoo( 9.1
000'T 9190 6650 8550 0090 (I'Dere BWSYIS dANESON Gl
0001  LPLO  THSO 80L0  (I'D8FE 1uowdo[aAp PUB )MOIT [UOSIA] f7:]
000T 9050 LLLO (T IgE uondoorad eanisod peyuarIo-o[oy €.
0001 LTS0 (0D €TE Awouomy 74
0001 (11 ere syoodsoid arnyng pojusLIo-9[0y 14
ooueydoody  osoding uone[y Ppmorn  Awisey  Awouomy g4 Ld 94 d vd €d d 14 (as)ues T Sutag-[em HNOL
SuI9Q-[[9M OTUOWAPND [BISUALD) 7 Sureg-[om HINOL

118

(¥96=N ‘T £2.1n§) $T SURQ-[PM HINOL U3 JO (1) AJIPI[EA JUITIIAU0)  “p I[qEL,

Industrial Health 2020, 58, 107131

—266—



119

MEASURING EUDEMONIC WELL-BEING AT WORK

"O0UQLIBAOD
Jo sisA[eue :WAQDNYV 0110 pIepue)s :fS ‘UONeIAdD prepuels S ‘oieuuonsanb ssons qof jorq oy :OSrg ‘Sureq-Tom [edrSojoyahsd :gmd SPTeoH [BIUSA [euonednoo oAyog Jo Ansioarun YL ‘HINOL

100°0> ¥0°0 0S¢ ¥0°0 LTE 01 69°¢ 'l €0°¢ S10M [NJSUIUBOIN 8
100°0> €00 Ly'E ¥0°0 80°€ 01 §9°¢ 60 ¥8°C digsuoneay /4
100 £0°0 we ¥0°0 60°¢ 'l ov'e 't G8'CT wa9)s9-J]9S [euonednod( 9
660°0 €0°0 LY'e ¥0°0 6¢°¢ 'l L9°¢ 01 €re BWIOYOS QATBTON G
900°0 €00 B3 70°0 (a3 01 e 01 91°¢ juowdo[oAap pue [3moI3 [Bu0SId 1.
100°0> ¥0°0 e S0°0 e 'l ¥9°¢ 1l 68°C uondadred aAnisod pajuoLio-a[oy ¢
100°0> €0°0 1€'¢ €00 e 01 e 01 86'C Awouony 7.
100°0> €0°0 Ice ¥0°0 [41R3 'l 6¢°¢ L'l 08°C $109ds01d omyng pajudLIO-d[0Y 14
das BN EN BN as BN as BN
(OSr4) sendeayjoa
VAOINV ysSig MO (Sv5=N) (617=N) pue tosiazadns £q 1oddns [eroog
105 d ’ yoddns ySiyg j10ddns mo
100°0> S0°0 Sv'e S0°0 we 90°0 8¢ SO0 vee 1l LTE 'l L8'€ 01 88'C 01 9¢°¢ S10M [JSUIUBOIN 8
100°0> S0°0 81'¢ S0°0 Sv'e S0°0 €Ce S0°0 See 'l 10°€ 'l S9°¢ 60 L6C 60 9¢°¢ digsuoneay /4
100°0> S0°0 e S0°0 8¢°¢ S0°0 ore S0°0 90°¢ 'l 8¢ 'l S9'¢ 01 18°C 'l S Wd2s3-J[3s [euonednadQ 9.4
w10 ¥0°0 LEE S0°0 5583 S0°0 e S0°0 Sv'e 't Ire 'l 08¢ 60 60°¢ 01 €LE BWIOYOS QANETON G

100°0> S0°0 8Y'¢ S00 L9¢ S0'0 €e'e S0°0 Ive 'l 0¢'e 01 €6'¢ 60 [41R3 'l (423 oW dO[2ASP PUE IMOIT [UOSI] ]
100°0> 90°0 0C'e 90°0 89°¢ 90°0 60°¢ 90°0 6C'¢ €1 66'C I'1 €6'¢ 01 18°C <l (43 uondoosad aanisod pojudLio-[0y €4

100°0> 00 CI'e  +00 TFE SO0  FI'E YO0  LTE I'T 18T 01 L9¢ 60 18T 60  £S°¢ Awouomy 74
100°0>  S00  80¢€ SO0  bE€E SO0  00€ SO0  OI€ Tl L8T 01 09¢ 60 TLT 't ocee s10adsoxd armny pajuoLIo-o[oy |4
S UBdIN S UBIN S UBIN S UBdIN as UBIN as Ued\ as UBdIN as UBIN
VAOONYV wens g3 oAty onrsseg wrens Mo (897=N) (€€T=N) (T1z=N) (15T=N) (OSrg) urens qor
loyd ’ : ’ ’ urens Y3y QAIOY QAISSeq urens mo|
S70°0 LOO  9TE  ¥00  LE SO0  8€€ YT 99T 60  9¢€ 'l 08¢ J10M [NJSUUedIA 8.1
L6070 LOO  0TE €00 LTE Y00 8€E T 9T 60 8I'E 60 9L€ drysuonedy L4
L00°0 LOO  LOE  ¥00  ¥TE SO0  OI€ €1 8TT 01 vIE 'l 6S€ wWod)sd-§[s [euonednddQ 9.4
£00°0 900  LTE €00 I¥E  ¥00  tSE 'l LST 60  0€¢€ 01T 00¥ BUWDYIS ANESON G
6580 900  9¥E €00  6bE Y00  L¥E Tl 18T 60  8¢¢ 07 88¢  udwdo[oAdp PUE YIMOIT [BUOSI f7:
£€0°0 800 TI'E  ¥00  9¢€ SO0  pEE €1 8FT 't sTe Tl 8LE uondodrad aanisod pajuario-o[0y €.
LTT0 900 €I'tE €00 9TE  ¥00  STE T IST 60  8I'E 01 €9¢ Awouomy 74
YLI'O LOO  90€  ¥00  8T'E SO0  OI€ Tl Iv'C 60 LOE 't €s¢ sy0adsoxd armny pajuoLIo-o[oy |4
mw Eﬁuz Mm Emoz m—m ﬁmwz Dm Emoz Qw ﬁmwz Qm ENME
VAOONV 219805 - - (9S1=N ‘€1<) (097=N ‘s3)  (8€=N ‘s>) (931) ssonsip [eo150[oydAsq
10} d ) QIAIS progsaapqns HQMMA
(gMd Jo s10108] 9 S, JAY Aq paisn[py) suedw pojewunsyg sonspe)s oAndLosaq

($96=N ‘1 £2A.n§) $T SuRQ-[PM HINO.L U} Jo Anpiea sdnoad-umouy| g 3[qe],

—267—



120

to this theory, human beings possess three basic, innate
needs: relatedness, competence, and autonomy. In the
work context, mastery and meaningfulness are additional
basic psychological needs. Fulfillment of these basic needs
by work can trigger intrinsic motivation and would affect
work performance®”.

Role-oriented positive perception (F3), negative schema
(F5), and meaningful work (F8) might be unique dimen-
sions in the workplace context. Items in F3, named as role-
oriented positive perception, might represent meaningful
and challenging work and might be indispensable for
discussing positive aspects. This factor may be similar to

existing concepts of work engagement®®

and engagement
in the Seligman’s PERMA model®>. Our measurement
suggested one more unique and important dimension,
meaningful work (F8). When compared to daily personal
life, working life may place more emphasis on how their
work and work roles are meaningful, which reveal each
worker’s strengths and values as distinguishable from
other employees. Previous studies also supported this find-
ing, indicating that role conflict and unclarity for roles at
work are adverse job stressors®®. It is worth investigating
whether dimension of negative schema (F5) is unique
only in collectivist cultures. This factor comprised only
reversed items, which seemed to indicate an absence of
negative cognition for working lives. Given the previous
finding that East Asians tend to sacrifice positive emotions
for achievement of important goals'* 39, the negative
aspects might stand out when discussing their well-being.
Absence of negative cognition about their working lives
might therefore be important for eudemonic well-being at
work among Japanese workers.

Results for reliability have supported our hypothesis,
indicating good internal consistency and test-retest reli-
ability. The measurement also indicated reasonable values
for SEM and SDC and can detect meaningful change
of eudemonic well-being at work, at around a 1.5-point
change in scores.

The hypotheses for convergent/known-groups were
also supported. Scores of the eight factors of the TOMH
well-being 24 scale had moderate-to-strong and positive
correlations with general eudemonic well-being and sub-
jective/hedonic well-being. Relatively strong correlations
were observed between autonomy (F2) and autonomy of
the PWBS, and between relationship (F7) and relation in
the PWBS. These results might be based on the similar-
ity of these concepts. In addition, positive correlations
between the factors and job satisfaction, which represents
subjective well-being at work, were stronger than those

K WATANABE et al.

between general eudemonic well-being and job satisfac-
tion. The results might suggest that concepts measured by
the TOMH well-being 24 scale are close to concepts in the
workplace context. The most interesting result was that
negative schema (F5) displayed a relatively strong correla-
tion with general eudemonic well-being. This could have
been owing to the basic traits of the target population; that
is, East Asians tend to emphasize negative aspects when
discussing well-being. The negative schema score (F5)
significantly differed by the level of psychological distress
but not by the level of job stressors (i.c., job strain and
social support by supervisors and colleagues). Therefore,
in collectivist cultures, the negative aspects of eudemonic
well-being at work could be associated with general health
status and not with domain-specific factors.

For mean scores of the new measurement by levels of
psychological distress, differences between workers who
had severe and light distress ranged from 1.01 to 1.43.
Thus, a change in scores of over 1-point might be clini-
cally meaningful. In addition, lower scores of the TOMH
well-being 24 scale might be related to adverse psychoso-
cial factors at work: high job strain and passive jobs, and
low social support. Furthermore, results of the ANCOVA
indicate that variances explained by the levels of psycho-
logical distress and job stressors were significantly differ-
ent with those relating to general eudemonic well-being.
The concepts measured by the TOMH well-being 24 scale
might be distinguished from concepts measured by PWBS.
High well-being scores in active jobs may be explained by
existing findings that associations between job resources
(including job control) and positive outcomes at work are
exaggerated when levels of job demands are high®”.

The study has several limitations. First, because the re-
sponse rate could not be calculated and because an online
survey was used, selection bias might exist. For instance,
participants who were unhealthy and had low eudemonic
well-being at work may have been reluctant to participate
in the survey. Secondly, there may have been errors in
measuring assessment of the standards of convergent va-
lidity. Third, other confounders not measured in this study,
such as psychological capital (e.g., self-efficacy, optimism,
and intrinsic motivation), might have distorted the results
of the correlation analyses. Forth, some of the measure-
ment properties, such as content validity and responsive-
ness, could not be discussed. Finally, the generalizability
of the results to workers from other cultural backgrounds
could be questioned owing to the sampling method. Com-
pared to a recent national Labour Force Survey in Japan®®,
our sample included more workers engaged in managerial
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jobs (1.9% in the national survey) and more workers who
had graduated from university (27.7% in the national
survey). These workers could be related to higher levels of
job stressors and higher scores of well-being.

Conclusion

The newly developed measurement, named the TOMH
well-being 24 scale, indicated good reliability and validity.
It may be a useful measurement tool for eudemonic well-
being at work, as an independent concept from general
eudemonic well-being. Regarding practical implications,
this scale can be used for preventing psychological
distress; assessing key indicators for improving work
performance and productivity; and considering vocational
identity, career commitment, work-personality develop-
ment, and relationships with colleagues.
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Appendix 1. Characteristics of items in the pool (Survey 1, N=964)
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Appendix 2. Scree plot in exploratory factor analysis

Scree plot
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Appendix 3. The TOMH well-being 24 scale
The TOMH well-being 24 scale
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16 | BEZEAEIZBWNT, FUTEERZ EEZ LTS, 0 1 2 3 4 5 6

RREATRICRBUWT,
IERITFAMZ E S TRWVWHEDTHD L HITEL 5,

BT ICB W T RMTE RO 2 FRICONT

17

B g yogREEIc e, SR

19 | FAT B 0 OREEATRIZE Y ZK LT 5, 0 1 2 3 4 5 6
WEATEIZBWNTC, REERHH L X TH,

20| Bk B B B B, L T A A

71 RREATEICB W T, FAEE 203l & 0 | ) 3 4 5 6
BRLUZEFTEOELTWAEDNEL bho TV,

2 FEZEATRIZRB W T, 0 | ) 3 4 s 6

FFHEDOIF & A EITRHLST 271050 %

23 | BEEATRICRBW T, FATXARBIHRICHE L TV 5, 0 1 2 3 4 5 6

EATEICBWNT, FAMIESDO LTS Z &N

2| EEClEODHD - LT LR D,

Scoring

F1. Role-oriented future prospects = (No.l + No.9 + No.17) /3

F2. Autonomy = (No.2 + No.10 + (6 — No.18))/3

F3. Role-oriented positive perception = (No.3 + No.11 + No.19) /3

F4. Personal growth and development = (No.4 + No.12 + No.20) /3
F5. Negative schema = ((6 — No.5) + (6 — No.13)+ (6 — No.21))/3
F6. Occupational self-esteem = (No0.6 + No.14 + No.22) /3

F7. Relationship = (No.7 + No.15 + No.23) /3

F8. Meaningful work = (No.8 + No.16 +No.24) / 3

If you want to use the TOMH well-being 24 scale, please contact the first author, Kazuhiro Watanabe.

E-mail address: kzwatanabe-tky@umin.ac.jp
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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.
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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
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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/l1 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)'Y (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 BJSQ
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

20f9

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 BJSQ. 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

granny leave) n=509

Eligible for the baseline survey

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

A 4

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

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 BJSQ'?: 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 BJISQ “T 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. Criteria 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.e., 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 (CIs) of the incidence

40f9

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% ClIs as fol-

lows™:

RERI=HRys:p —HRysis — HRnpip +1

AP = RERI
HRHS+D

HRpsp —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.xIs)*.

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 404 (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) 51 (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

Copyright © 2019 Akiomi Inoue et al. This is an open access article distributed under the terms of Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

In the occupational health research field, job dissatisfaction (ie,
an unpleasant emotion when one’s work is frustrating and blocking

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.

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'>~*;
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; 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,’®*’ 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

A4

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

\ 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
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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

0.000+

ﬁ#_'—-
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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

Hazard ratio (95% confidence interval)

Rate/100,000 person-days

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
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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

—306—



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 ef 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

Records identified through
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-% (N=114) identified through
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MEDLINE (PubMed): n = 54

l

— Records after duplicates removed
2 (N =114)
[
g Records screened Records excluded
- (N=14) (n=0)
t ‘ - Full-text articles excluded
£ Full-text articles (n = 96)
= assessed for eligibility [ Reasons for exclusion:
;% (N=114) Not focused on the Stress
LJ Check Program (n = 63)
Conference abstracts or
Studies included in commissioned reports
_ qualitative synthesis (n=18)
- (n=18) Review articles (n = 2)
K | Not peer-reviewed (n = 2)
3 Not written in Japanese or
= Studies included in English (n=11)
- quantitative synthesis

(meta-analysis)
(n=0)

(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 (n = 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 (# = 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
mstitution (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 ef al (2018), 3.3% of workers who received a stress check
reported that their work environment was improved. The survey by Takeishi ef al (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 ef al., 2008; Kessler ef 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 BJSQ 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 BJSQ 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 (Ji 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 al, 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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Abstract: The 12-item psychosocial safety climate scale (PSC-12) has been used extensively in
previous research, but its reliability and validity in a Japanese context are still unknown. We
examined the psychometrics of the Japanese version of the PSC-12 (PSC-12]). The PSC-12] and scales
on the relevant variables were administered to 2200 employees registered with an online survey
company. A follow-up survey with 1400 of the respondents was conducted two weeks later. Internal
consistency and test-retest reliability were examined via Cronbach’s alpha and Cohen’s weighted
kappa coefficients, respectively. Structural, convergent, and known-group validities were examined
using confirmatory factor analysis (CFA) and item response theory (IRT) analysis, correlation analysis,
and Kruskal-Wallis test, respectively. Cronbach’s alpha and Cohen’s weighted kappa coefficients
were 0.97 and 0.53, respectively. CFA based on the four-factor structure established in the previous
literature showed an acceptable model fit. IRT analysis showed that each item was an adequate
measure of the respondent’s latent trait. Correlations of the PSC-12] with the relevant variables and
distribution of scores by demographic characteristics were also observed in the theoretically expected
directions, supporting the construct validity of the PSC-12]. Our findings establish the PSC-12] as a
reliable and valid measure of the psychosocial safety climate construct in the Japanese context.

Keywords: job demands-resources (JD-R) model; primary prevention; psychometric properties;
psychosocial risks; work stress

1. Introduction

In Japan, nearly 60% of employees suffer from stress and other problems at work [1].
Applications for compensation for work-related injuries due to mental disorders have seen
more than a tenfold increase over the past two decades [2], and the further dissemination
of not only approaches to individuals, but also to organizations via improvements in
psychosocial work environment, is required as a measure for mental health among em-
ployees [3]. Psychosocial safety climate (PSC) is a dimension of organizational climate and
refers to shared employee perceptions regarding “policies, practices, and procedures for
the protection of psychological health and safety among employees” [4]. Previous studies
in Australia, where PSC was first proposed and developed, have shown that employee
perceptions of low PSC were associated with a variety of adverse mental and physical
health, as well as safety outcomes, such as psychological distress, emotional exhaustion,
circulatory diseases, and occupational injuries [5-7]. Given that PSC is an upstream predic-
tor of these outcomes, it is important to establish whether this construct is generalizable to
different cultural settings, and to assess it in a variety of national contexts.
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PSC is proposed as an organizational factor that stems primarily from management and
is an antecedent of task-level or workgroup-level hazards [8]. Therefore, PSC is a precursor to
factors covered in previous dominant job stress theories, such as the job demand-resources
(JD-R) model [9] and its foundations, i.e., the job demands-control (JD-C)/demand-control-
support (DCS) [10,11] and effort-reward imbalance (ERI) models [12].

PSC theory extends pathways inherent in the above-mentioned job stress theories,
because it is an antecedent to the job hazards specified in them. In the present study, we
use the PSC-extended JD-R model [4] to frame our expectations about how PSC relates
to its variables and our decisions in selecting variables for study. In this model, PSC
extends the health erosion path of the JD-R model, whereby low PSC increases job de-
mands (e.g., psychological demands and emotional demands), which in turn deteriorate
employee mental and physical health (i.e., the health impairment process). PSC extends
the motivational path of the JD-R model, whereby high PSC increases the available job
resources (e.g., job control, extrinsic reward, and workplace social support), which in turn
enhances work engagement (i.e., the motivational process). These extended theoretical
paths were supported by empirical studies [4,5,13].

In terms of PSC composition, there are four components: management commitment
(MC); management priority (MP); organizational communication (OC); and organizational
participation (OP). MC refers to whether senior management is supportive and committed
to stress prevention through involvement and commitment. MP refers to whether manage-
ment prioritizes the psychological health and safety of their employees over productivity
goals. OC refers to whether an organization listens to contributions from employees in rela-
tion to factors that affect psychological health. OP refers to whether there is a consultation
and active participation in health and safety matters from all levels of the organization.

Whilst the first measurement scale that was developed based on the definition of
PSC contained 26 items [14], with successive large-scale, population-based research, the
scale was systematically reduced to 12 items (three for each subscale). This “PSC-12" [8]
was shown to have an acceptable internal consistency (Cronbach’s alpha coefficients, PSC-
12: 0.94-0.97; MC: 0.88-0.91; MP: 0.90; OC: 0.76-0.77; and OP: 0.80), structural validity
(confirmatory factor analysis (CFA) demonstrated an acceptable model fit and supported
the four-factor model), and other aspects of construct validity (mainly convergent validity),
such as correlations with other relevant psychosocial work environments and health-related
outcomes [5-8]. Moreover, the PSC-12 was translated into some Asian (e.g., Malay and
Chinese) and European languages (e.g., Dutch, French, German, and Swedish), and their
reliability and validity, as well as epidemiological findings using the translated scales, were
reported [15-19]. On the other hand, in Japan, the concept of PSC is not well known, and
thus there are no epidemiological findings on the association of PSC with health among
Japanese employees. The concept of PSC, which focuses on “whether management and
employees are working together to maintain and promote mental health”, may have a high
affinity with Japanese workplaces that are promoting health and productivity management
(H&PM), a positive movement that is expected to spread in Japan in the future. Therefore,
translating the PSC-12 into Japanese and establishing its psychometrics will be beneficial
for research and the practice of occupational health in Japan.

The purpose of the present study was to examine the reliability (i.e., internal consis-
tency and test-retest reliability) and validity (i.e., structural, convergent, and known-group
validities) of the Japanese version of the PSC-12 (hereinafter called “PSC-12]”) in a gen-
eral working population in Japan. The present study was reported in accordance with
the Consensus-Based Standards for the Selection of Health Measurement Instruments
(COSMIN) Risk of Bias (RoB) checklist (Boxes 3, 4, 6, 7, and 9), which is used to improve
the quality of efforts to develop health-related, self-report measurement instruments [20].
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2. Materials and Methods
2.1. Participants

From October to November 2020, an online survey was conducted with registrants of
Rakuten Insight, Inc., a private Japanese online survey company. A total of 87,060 people
(42,784 men and 44,276 women) were randomly selected from approximately 1.19 million
possible registrants (570,000 men and 620,000 women). In the advertisement to the ran-
domly selected audience, participation was incentivized with online shopping points
valued at approximately a few US dollars. Responses were on a first-come-first-served ba-
sis, and, due to the project budget, the recruitment ceased when the number of respondents
reached our target N = 2200 (RoB Box 3-3). The 2200 participants answered (1) “I am cur-
rently working.” and (2) “I am employed by a company, organization, government office,
or self-employed person or private family to earn a salary or wage (including executives).”
in the preliminary eligibility screening in order to participate in the main (baseline) survey,
which included the PSC-12] and scales on relevant variables. In this baseline survey, the
sex ratio was 1:1 and there were an equal number of participants in each age group (20-29,
30-39, 40-49, 50-59, and 60-69 years) due to the ‘stratified sample” recruitment process.

To further examine the test-retest reliability of the PSC-12], a follow-up online survey
using the PSC-12] was conducted two weeks later, which is the recommended time interval
for test-retest reliability (RoB Boxes 6-2 and 7-2) [21]. As with the baseline survey, responses
to the follow-up survey were on a first-come-first-served basis and ceased when the number
of respondents reached N = 1400 (RoB Boxes 6-1, 6-3, 7-1, and 7-3). Because the online
survey required all questions to be answered, no participants had missing items.

2.2. Measures
2.2.1. PSC-12]

The Japanese translation of the PSC-12 was conducted in collaboration with an Aus-
tralian team who worked in PSC research (S.5.M. and M.ED.; S.S.M. is fluent in Japanese)
and a Japanese team of experts in job stress research (A.I, H.E., and A.T.). The PSC-
12 comprises four subscales (MC, MP, OC, and OP) based on the reflective model, and
each subscale is measured with three items (e.g., MC: “In my workplace, senior manage-
ment acts quickly to correct problems/issues that affect employees’ psychological health”.
MP: “Psychological well-being of staff is a priority for this organization”. OC: “There is
good communication here about psychological safety issues which affect me”. OP: “Partici-
pation and consultation in psychological health and safety occurs with employees, unions,
and health and safety representatives in my workplace”.). Each item is measured on a
five-point Likert-type response option: 1 = Strongly disagree; 2 = Disagree; 3 = Neither agree
nor disagree; 4 = Agree; and 5 = Strongly agree. The total scores of the PSC-12 (range: 12-60)
and its subscales (range: 3-15) are calculated by summing item scores, with higher score
indicative of better status.

The translation process of the PSC-12 was based on the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) taskforce guidelines [22]. For the
forward translation (from English to Japanese), the Japanese team prepared a draft of the
translation and conducted cognitive interviews with occupational health professionals,
researchers, and laypersons, asking them to comment on its readability. In parallel, the
Japanese team asked the Australian team to make general comments on the draft. After
slight amendments to the draft based on comments from cognitive interviews and the
Australian team, the amended version was back-translated into English by an independent
translator who was blind to the original English version. The back-translated version was
reviewed again and harmonized by the Australian team, and the Japanese version was
finalized after further slight amendments based on their suggestions. The result was a
robust translation of the PSC-12, which in theory presents an accurate reflection of the PSC
construct and its four subscales in Japanese.
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2.2.2. Relevant Variables (RoB Boxes 9-1 and 9-2)
e Job demands

Based on a previous study on the development of the original PSC-12 [8], we selected
(1) psychological demands; (2) physical demands; and (3) emotional demands as the job
demands that should show negative relationships with PSC. Scales that measure these
constructs were selected from existing well-validated Japanese versions that demonstrated
reliable metrics in previous research [23-25].

Psychological demands were measured with the 22-item version of the Job Con-
tent Questionnaire (JCQ) [23,26]. The JCQ includes a five-item psychological demands
scale, measured on a four-point Likert-type scale ranging from 1 = Strongly disagree to
4 = Strongly agree. The total score (range: 12-48) was calculated according to the JCQ user’s
guide [26]. In this sample, Cronbach’s alpha coefficient was 0.65.

Physical demands were measured with the Brief Job Stress Questionnaire (BJSQ) [24].
The BJSQ includes a single-item physical demands scale, “My job requires a lot of phys-
ical work.”, measured on a four-point Likert-type scale ranging from 1 = Not at all to
4 = Very much so.

Emotional demands were measured with the New Brief Job Stress Questionnaire
(NBJSQ) [25]. The NBJSQ includes a three-item emotional demands scale, measured
on a four-point Likert-type scale ranging from 1 = Not at all to 4 = Definitely. The total
score (range: 3-12) was calculated by summing the scores for each item. In this sample,
Cronbach’s alpha coefficient was 0.91.

For these scales, higher scores indicate a more demanding or stressful situation.

e Job resources

For the same reason as mentioned above [8], we selected (1) decision authority; (2) skill
discretion; (3) extrinsic reward; (4) supervisor support; and (5) coworker support as job
resources which should show positive relationships with PSC. Again, we used existing
well-validated Japanese versions of scales that measure these constructs [23,27].

Decision authority, skill discretion, supervisor support, and coworker support were
measured with the JCQ [23,26] introduced above. The JCQ includes a three-item deci-
sion authority; a six-item skill discretion; a four-item supervisor support; and a four-
item coworker support scales, measured on a four-point Likert-type scale ranging from
1 = Strongly disagree to 4 = Strongly agree. The total scores (range: 12—48 for decision author-
ity and skill discretion; 4-16 for supervisor support and coworker support) were calculated
according to the JCQ user’s guide [26]. In this sample, Cronbach’s alpha coefficients were
0.72,0.67, 0.91, and 0.87 for decision authority, skill discretion, supervisor support, and
coworker support, respectively.

Extrinsic reward was measured with the short version of the Effort-Reward Imbalance
Questionnaire (Short ERIQ) [27,28]. The Short ERIQ includes a seven-item extrinsic reward
scale measured on a four-point Likert-type scale ranging from 1 = Strongly disagree to
4 = Strongly agree. Of the seven items, three items indicate an adverse condition, and the
other four do not; the scoring for the former adverse items is reversed such that the overall
scale measured “positive” extrinsic rewards. The total score (range: 7-28) was calculated by
summing the scores for each item. In this sample, Cronbach’s alpha coefficient was 0.68.

For these scales, higher scores indicate more resources at work.

e  Outcomes

For outcome measures which should show significant relationships with PSC, we focused
not only on negative measures, but also positive measures. For the negative measures, we
selected (1) psychological distress and (2) emotional exhaustion, whereas, for the positive
measures, we selected (3) self-rated health; (4) work engagement; and (5) job satisfaction [8].
Established Japanese versions of scales were used to measure these constructs [24,29-31].

Psychological distress was measured with the K6 scale [29,32]. The K6 scale comprises
six items measuring the levels of psychological distress on a five-point Likert-type scale
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ranging from 0 = None of the time to 4 = All of the time. The total score (range: 0-24) was
calculated by summing the scores for each item. In this sample, Cronbach’s alpha coefficient
was 0.94.

Emotional exhaustion was measured with the Burnout Assessment Tool (BAT) [30,33].
The BAT includes an eight-item emotional exhaustion scale, measured on a five-point Likert-
type scale ranging from 1 = Never to 5 = Always. The total score (range: 1-5) was calculated by
averaging the scores for each item. In this sample, Cronbach’s alpha coefficient was 0.94.

Self-rated health was measured with a single-item question “What is your current
state of health?”, on a five-point Likert-type scale ranging from 1 = Not good to 5 = Good.

Work engagement was measured with the nine-item version of the Utrecht Work
Engagement Scale (UWES-9) [31,34]. The UWES-9 comprises nine items measuring the
levels of work engagement on a seven-point Likert-type scale ranging from 0 = Never to
6 = Always (everyday). The total score (range: 0—-6) was calculated by averaging the scores
for each item. In this sample, Cronbach’s alpha coefficient was 0.96.

Job satisfaction was measured with the BJSQ [24] introduced above. The BJSQ includes
a single-item job satisfaction scale “I am satisfied with my job.” measured on a four-point
Likert-type scale ranging from 1 = Dissatisfied to 4 = Satisfied.

For the negative measures (i.e., psychological distress and emotional exhaustion),
higher scores indicate higher levels of distress or exhaustion, whereas, for the positive
measures (i.e., self-rated health, work engagement, and job satisfaction), higher scores
indicate a better condition.

2.2.3. Demographic Characteristics

For demographic characteristics, we measured sex, age group, education, and occupa-
tion. Information regarding sex and age group (2029, 30-39, 40-49, 50-59, and 60-69 years)
was obtained from the participant data that were registered to the online survey company.
Information on education and occupation was obtained from the online survey. Education
was classified into four groups: graduate school, college, junior college, and high school or
junior high school. Occupation was also classified into four groups: manager, non-manual,
manual, and others (RoB Box 9-5).

2.3. Statistical Analysis

Because the Kolmogorov-Smirnov test did not show normality in the distribution of the
total scores of the PSC-12] and its subscales (p < 0.001), nonparametric tests were mainly used
to test the hypotheses. We first calculated the means, standard deviations (SDs), medians, and
quartile deviations (QDs) for the total scores of the PSC-12] and its subscales.

Then, to examine the internal consistency and test-retest reliability, Cronbach’s alpha
coefficient (RoB Box 4-2) and Cohen’s weighted kappa coefficient with linear weight (RoB
Boxes 6-5 to 6-7) were calculated, respectively. As parametric statistics for test-retest
reliability, intraclass correlation coefficient (ICC [1,1]) (RoB Box 6-4) and standard error of
measurement (SEM) (RoB Box 7-4) were also calculated. For the calculation of the Cohen’s
weighted kappa coefficient, ICC, and SEM, we used data from 1400 participants who
responded to the follow-up survey.

Furthermore, to examine the structural validity, CFA was conducted, which allowed us to
assess the goodness of fit for the structure of PSC established in other literature (i.e., four-factor
structure of MC, MP, OC, and OP) (RoB Box 3-1). Model fit was assessed using a combination
of fit indices including the goodness of fit index (GFI), the adjusted goodness of fit index
(AGFHI), the comparative fit index (CFI), the Tucker-Lewis index (TLI), and the root mean
square error of approximation (RMSEA). The acceptability of model fit was judged by the
following criteria: GFI, AGFI, CFI, and TLI > 0.90 and RMSEA < 0.08 [35]. Then, an item
response theory (IRT) analysis with the generalized partial credit model [36] (RoB Box 3-2)
was conducted for each subscale to estimate discrimination (1) and difficulty (b/threshold) for
each item. If the discrimination was a > 0.50 and the difficulty was 0| <4.00, the item was
judged to be an adequate measure of the respondent’s latent trait [37,38].
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Furthermore, as a hypothesis test for convergent validity, Spearman’s rank correlation
coefficients were calculated between scores on the PSC-12J and its subscales and relevant
variables introduced earlier (RoB Box 9-3). Following Cohen [39], we describe effects as
small (0.10), medium (0.30), and large (0.50). Based on findings from a previous study [8], it
was hypothesized that the PSC-12] (and its subscales) would show small-to-medium nega-
tive correlations with psychological demands and emotional demands (—0.30 < p < —0.10).
It was also hypothesized that the PSC-12] would show a negative correlation with physical
demands, but that it would be quite small (—0.10 < p < 0) since PSC focuses mainly on
psychosocial safety rather than physical safety. For job resources, it was hypothesized that
the PSC-12] would show small-to-medium positive correlations regarding decision author-
ity, skill discretion, and coworker support (0.10 < p < 0.30), which are individual-level or
interpersonal-level resources; and medium-to-large positive correlations with extrinsic
reward and supervisor support (0 > 0.30), which are more closely related to manage-
ment behavior. For outcome measures, it was hypothesized that the PSC-12] would show
small-to-medium negative correlations with poor psychological-health-related measures
(psychological distress and emotional exhaustion) (—0.30 < p < —0.10) and a positive corre-
lation with self-rated health (0.10 < p < 0.30); and medium-to-large positive correlations
with work motivation (work engagement and job satisfaction) (o > 0.30) [8].

Lastly, the Kruskal-Wallis test was conducted as another hypothesis test for known-
group validity to compare the mean ranks of the PSC-12] and its subscales on each demo-
graphic characteristic (RoB Box 9-6). Japanese companies have a male-oriented corporate
culture [40], and people with higher education levels are more likely to have a job with a
better (or more resourceful) work environment [41]. Since people in managerial positions
are directly involved in the construction of the PSC, we hypothesized that the mean ranks
of the PSC-12] would be higher among men, those with a higher education, and managers.

The level of significance was 0.05 (two-tailed). All the analyses were conducted using
the IBM SPSS Statistics Version 27.0, Amos Version 27.0, and Stata 14.2.

3. Results

Table 1 shows the detailed characteristics of the participants at the baseline and follow-
up surveys. As noted earlier, the sex ratio and the number of participants in each age group
were equal. For education and occupation, college graduates and non-manual employees
had the highest proportions. There were no differences in the distribution of demographic
characteristics between the baseline and follow-up surveys (RoB Box 9-5).

Table 2 shows means, SDs, medians, QDs, Cronbach’s alpha coefficients, Cohen’s
weighted kappa coefficients, ICCs, and SEM for the PSC-12] and its subscales (RoB boxes
4-1, 4-2, 6-4, 6-6, and 7-4). Cronbach’s alpha coefficients were high for all subscales,
suggesting good internal consistency. Furthermore, Cohen’s weighted kappa coefficients
and ICCs showed a moderate test-retest reliability.

Table 1. Demographic characteristics of employees who participated in the present study.

. . Baseline Follow-Up !
Demographic Characteristics
n (%) n (%)
Sex
Men 1100 (50.0) 700 (50.0)
Women 1100 (50.0) 700 (50.0)
Age
20-29 years old 440 (20.0) 281 (20.1)
30-39 years old 440 (20.0) 281 (20.1)
4049 years old 440 (20.0) 279 (19.9)
50-59 years old 440 (20.0) 281 (20.1)
60-69 years old 440 (20.0) 278 (19.9)
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Table 1. Cont.

. . Baseline Follow-Up !
Demographic Characteristics
n (%) n (%)
Education
Graduate school 126 (5.73) 87 (6.21)
College 1054 (47.9) 655 (46.8)
Junior college 491 (22.3) 299 (21.4)
High school/Junior high school 529 (24.0) 359 (25.6)
Occupation
Manager 249 (11.3) 158 (11.3)
Non-manual 1508 (68.5) 959 (68.5)
Manual 294 (13.4) 188 (13.4)
Others 149 (6.77) 95 (6.79)

1 Follow-up sample was used only to examine the test-retest reliability.

Table 2. Means, standard deviations (SDs), medians, quartile deviations (QDs), Cronbach’s « coefficients, Cohen’s weighted

«k coefficients, intraclass correlation coefficients (ICCs), and standard error of measurement (SEM) for the PSC-12] and its

subscales (N = 2200 for mean, SD, median, QD, and Cronbach’s « coefficient; N = 1400 for Cohen’s weighted « coefficient,

ICC, and SEM).

(SmrseC ;{l:nge) Mean  SD Median QD Cronbach’s « COhe(I;,;ZV éiﬁlllted i (95}*/%1) 1 (95§/EIZII) 1
PSC(—1122_]6((§)0 o a8 1436075 0-97 (0.5%f§.56) (0.6(;f(?.72) (6.0?361.59)
PSC-12] subscales

I:‘[’?f(‘:“jglg:ﬂ §71 30790 25 093 (0.4%115.52) (0.6%fg.66) (1.716%.92)
Ma%_‘%%}ent 877 31790 25 0-94 (0.4%—4352) (0.62.—6(;1.67) (1.8};3?.96)
gﬁ%%ag;ﬁ 877 301 90 20 0.91 (0.4%3 52) (0_6%_6368) (1.619.—716.84)
%g(gll,;)l s a9 20 o L

1 CI = confidence interval.

Table 3 shows the results of the CFA and IRT analysis assuming the four-factor
structure of MC, MP, OC, and OP. For CFA, standardized factor loadings were greater than
0.85 and all significant for each factor. Furthermore, covariances among factors were greater
than 0.80 and all significant. Fit indices showed that the originally hypothesized four-factor
structure yielded an acceptable model fit (GFI = 0.97; AGFI = 0.94; CFI = 0.99; TLI = 0.98;
and RMSEA = 0.06) (RoB Box 3-1). For IRT analysis, all items met the criteria of a > 0.50 for
discrimination and b1 < 4.00 for difficulty, indicating that each item adequately measured
the respondent’s latent trait. The standard errors of the theta (SE(f)) for each subscale were
all 0.020 (RoB Box 4-4).
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Table 3. Confirmatory factor analysis (standardized factor loading of items in the four-factor structure and covariance
among factors) and item response theory analysis (discrimination and difficulty of items and standard error of the theta
(SE(0)) in each subscale) of the PSC-12] (N = 2200).

Confirmatory .
Factor Analysis (CFA) 1 Item Response Theory (IRT) Analysis
FStz;ndirdlg.ed Difficulty (b/Threshold) SE()
actor Loading Discrimination (
(a) by by bs by
Mc MpOC orP 2vs.1) (Bvs.2) (4vs.3) (5vs.4)
Management commitment (MC) 0.020
Q1. MC1 _ —
(Act quickly) 0.90 4.31 117 0.44 0.49 1.55
Q2. MC2 _ —
(Act decisively) 0.93 7.62 1.10 0.40 0.52 1.55
Q3. MC3 0.90 3.80 —1.09 —0.38 0.64 1.63
(Show support)
Management priority (MP) 0.020
Q4.' MPl 0.88 3.13 —1.05 —0.39 0.63 1.65
(Priority)
Q5. MP2 093 617 ~107 038 043 134
(Importance)
Q6. MP3 _ _
(As important as productivity) 0.94 8.98 1.00 0.7 049 1.35
Organizational communication (OC) 0.020
Q7. OCl. . 0.86 2.96 —1.27 —0.61 0.44 1.66
(Good communication)
Q8. 0C2 _ B
(Information available) 0.88 415 1.04 0.39 0.63 1.59
Q9. OC3 _ B
(Contribution being listened to) 0-90 3.51 120 0-54 0-55 167
Organizational participation (OP) 0.020
Q10. OP1 _ _
(Actual participation) 0.86 3.12 1.01 0.41 0.68 1.61
Q11.0P2 _ _
(Participation being encouraged) 091 491 112 045 0-52 157
Q12. OP3 _ _
(Prevention involves all levels) 088 3.27 0.97 0.35 0.76 172
Covariance
Management priority (MP) 0.95

Organizational communication (OC) 0.80 0.87
Organizational participation (OP) 0.81 0.89 0.85

! For the CFA, all standardized factor loadings with numbers listed and covariances were significant at the p < 0.01 level. A blank indicates
that there was no path from a factor to an item (i.e., zero factor loading), as hypothetically defined in the model. 2 For the IRT analysis,
generalized partial credit model was used.

Table 4 shows Spearman’s rank correlation coefficients of the PSC-12] (and its sub-
scales) with other variables of interest. For job demands, psychological demands and
emotional demands showed small-to-medium negative correlations with the PSC-12].
Physical demands also showed a negative correlation with the PSC-12] whilst it was
relatively small. For job resources, decision authority and skill discretion showed small-to-
medium positive correlations; extrinsic reward, supervisor support, and coworker support
showed medium-to-large positive correlations with the PSC-12J. For negative outcome mea-
sures, psychological distress and emotional exhaustion showed small-to-medium negative
correlations with the PSC-12]. For positive outcome measures, self-rated health showed
small-to-medium positive correlations; work engagement and job satisfaction showed
medium-to-large positive correlations with the PSC-12]. Similar tendencies were observed
for the subscales (RoB Box 9-3).
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Table 4. Spearman’s rank correlation coefficients of the PSC-12J and its subscales with other relevant variables (N = 2200) *.

PSC-12] (Total)

PSC-12] Subscales

MC MP ocC OP
PSC-12] subscales
Management commitment (MC) 0.91
Management priority (MP) 0.92 0.85
Organizational communication (OC) 0.90 0.76 0.77
Organizational participation (OP) 0.90 0.76 0.78 0.80
Relevant variables (job demands and resources)

Psychological demands —0.14 —0.12 —0.16 —0.13 —0.13
Physical demands —0.09 —0.07 —0.10 -0.07 —0.08
Emotional demands —0.21 —0.20 —0.20 —0.20 —0.19

Decision authority 0.25 0.23 0.25 0.25 0.23

Skill discretion 0.27 0.23 0.24 0.25 0.27

Extrinsic reward 0.47 0.41 0.43 0.47 0.42

Supervisor support 0.58 0.50 0.52 0.61 0.51

Coworker support 0.45 0.40 0.41 0.46 0.40

Relevant variables (outcomes)

Psychological distress —0.25 —0.22 —0.25 —0.24 —0.20
Emotional exhaustion —0.24 —0.21 —0.24 —0.22 —0.21

Self-rated health 0.21 0.19 0.19 0.22 0.18

Work engagement 0.38 0.34 0.35 0.38 0.34

Job satisfaction 0.38 0.34 0.35 0.39 0.33

1 All coefficients are significant at the p < 0.01 level.

Table 5 shows the comparison of the mean ranks of the PSC-12] and its subscales
by demographic characteristics. The results of the Kruskal-Wallis test showed that there
were significant group differences in the mean ranks of the PSC-12] for sex, education, and
occupation. More specifically, men, those with higher education (i.e., college graduate or
higher), and managers had higher mean ranks compared to the counterparts. On the other
hand, a significant group difference in the mean ranks of the PSC-12] was not observed for
age. With two exceptions (i.e., a significant group difference in the mean ranks of the MC

and OC for age), similar tendencies were observed for subscales (RoB Box 9-6).

Table 5. Comparison of the mean ranks of the PSC-12] and its subscales by demographic characteristics (Kruskal-Wallis

test) (N =2200).

PSC-12J Subscales !

PSC-12] (Total)

MC MP ocC or
Mean Mean Mean Mean Mean
Rank P Value Rank P Value Rank P Value Rank P Value Rank P Value
Sex 0.005 0.034 0.028 0.028 <0.001
Men
(n = 1100) 1138.15 1128.93 1129.91 1129.99 1151.24
Women 1062.85 1072.07 1071.09 1071.01 1049.76
(n = 1100)
Age 0.062 0.046 0.054 0.024 0.141
20-29yearsold 414, 1, 1131.88 1125.45 1155.62 1135.65

(n = 440)
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Table 5. Cont.

PSC-12] (Total)

PSC-12J Subscales !

MC MP oC or
Mean Mean Mean Mean Mean
Rank P Value Rank P Value Rank P Value Rank P Value Rank P Value
30-39yearsold 0310 1077.77 1062.04 1114.42 1086.29
(n = 440)
d049yearsold 5/ o 1037.57 1049.41 1021.88 1040.34
(n = 440)
50-59yearsold 10 3 1098.19 1105.05 1087.43 1107.50
(n = 440)
60-69 years old 1149.96 1157.09 1160.55 1123.15 1132.72
(n = 440)
Education <0.001 <0.001 <0.001 <0.001 <0.001
Graduate school 1142.73 1154.60 1133.73 1129.81 1172.40
(n =126)
College
(n =1054) 17423 15549 Hoko A e
J ur(l;oi Z(;lllige 1033.29 1051.75 1057.24 1034.70 1017.29
High school/
Junior high school ~ 1005.92 1027.39 1005.50 1006.58 1025.56
(n =529)
Occupation <0.001 <0.001 <0.001 <0.001 <0.001
Manager 1343.94 1346.22 1351.31 1288.39 1314.60
(n = 249)
Non-manual 00 5 1080.60 1087.17 1091.65 1089.72
(n = 1508)
Manual 1018.21 1021.67 1006.18 1042.48 1031.85
(n =294)
Others 997.16 1046.85 1002.35 990.60 987.33
(n =149)

1 MC = management commitment; MP = management priority; OC = organizational communication; OP = organizational participation.

In summary, the PSC-12] showed excellent psychometric qualities, suggesting that
the Japanese translation is an accurate and reliable reflection of the PSC construct in a
Japanese context.

4. Discussion

In the present study, the English version of the PSC-12 was translated into Japanese, and
the reliability and validity of the PSC-12] were examined in a general working population
in Japan. The PSC-12J and its subscales showed a high internal consistency and moderate
test-retest reliability. The factor structure, correlations with other relevant psychosocial work
environments and health-related outcomes, and the distribution of scores by demographic
characteristics were also observed to be in the theoretically expected directions.

Specifically, the PSC-12] and its subscales had Cronbach’s alpha coefficients of >0.90,
indicating a high internal consistency. These coefficients are similar to or higher than those
reported in the previous study in Australia [8]; therefore, the new PSC-12] seems to have
a level of reliability that is comparable to the original English version. Furthermore, it
showed a moderate test—retest reliability (Cohen’s weighted kappa = 0.53 and ICC = 0.69),
which was similar to the result of a previous study reported in Australia with a 12-month
interval [42]. There is ongoing discussion in the literature about how stable climate factors
should be expected to act over time, with some experts suggesting that a fluctuation can
be expected, whilst others claim that climate endures in an organization (especially when
disenfranchised employees or toxic workplace behaviors persist). In the online survey
conducted in the present study, PSC was asked first in both the baseline and follow-up
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surveys. In addition, considering that the interval between the surveys was only two weeks,
the moderate test—retest reliability observed in the present study is unlikely to be due to a
lack of attention when answering the PSC-12], but rather due to a certain factor causing
PSC to fluctuate between the surveys. For example, some of the managers who participated
in the present study may have been inspired by the PSC-12] items and started working
on improving their PSC immediately after the baseline survey. Another possibility is that
some participants may have become more aware of psychosocial risks and hazards due to
answering questions about PSC in the baseline survey, and their response patterns to the
PSC-12] may have changed in the follow-up survey. There is also a dearth of research on
PSC over very short time intervals, so the potential for PSC to fluctuate over the course of
two weeks is still unknown. Together, all of these factors may have affected the test-retest
reliability. Therefore, whilst our findings suggest that the PSC-12] has a certain level of
reproducibility, the temporal stability of PSC needs further detailed discussions, including
international comparisons.

The results of CFA based on the originally assumed four-factor structure showed an
acceptable model fit. The fit indices are similar to or better than those reported in the
previous study in Australia [8], indicating that the PSC-12] has a similar factor structure
to the original English version and they are comparable to each other. Furthermore,
the IRT analysis showed that all items had a sufficient discrimination and appropriate
difficulty, suggesting that the items comprising the subscales of the PSC-12] are sensitive in
identifying PSC and are suitable for measuring PSC in Japanese workplaces.

The results of the correlations of the PSC-12] and its subscales with the relevant
psychosocial work environment and health-related outcomes were generally in line with
the hypotheses and consistent with the previous study in Australia [8]. The only exception
was that in our study, the correlation coefficient of the PSC-12] with coworker support
was much greater than in the previous study in Australia (0.45 and 0.17, respectively).
Compared to Western countries, Japanese workplaces are characterized by not only a
more collectivistic approach among coworkers, but also a hierarchy oriented between
senpai and kohai (which refers to the social dynamics of a senior—junior relationship) [43];
therefore, policies that are established and implemented to protect psychological health
and safety among employees may be more likely to have an impact on the relationships
among coworkers in Japanese workplaces compared to Australian (or similar Western)
workplaces. Further cross-cultural research on the association of PSC with various kinds of
relevant variables is needed.

The results of the Kruskal-Wallis test showed that there were significant group differ-
ences in the mean ranks of the PSC-12] for sex, education, and occupation. Particularly,
men, those with higher education, and managers had higher mean ranks compared to
their counterparts. Although known-group validity was not examined or reported in the
previous study in Australia [8], our findings are reasonable since Japanese workplaces have
a male-oriented culture (i.e., the participation of women in the important decision-making
process has yet to be promoted) [40]; people with higher education are reported to be
more likely to have a job in a more resourceful work environment [41]; and people in
managerial positions are directly involved in the construction of the PSC. People with such
demographic characteristics may have been more likely to more highly rate the PSC of
their own workplace. Our findings suggest that the Japanese version of the PSC-12 has a
certain level of known-group validity.

Possible limitations of the present study should be considered. First, the present study
was conducted among registrants of one particular private online survey company. Our
study sample may be more likely to be healthy individuals who are satisfied with their
circumstances (i.e., less likely to be overworked, bullied, depressed, or dissatisfied with
their jobs). On the other hand, it is also possible that our study sample included individuals
who were in need and participated in the survey to obtain incentives. Therefore, the
mean scores of the PSC-12] and its subscales shown in Table 2 are only preliminary and
generalizability should be made with caution. Further research using recruitment strategies
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that account for non-Internet users should be conducted to calculate mean scores that are
more generalizable to Japan as a whole. Second, in the present study, the PSC-12] showed
a high internal consistency, but the Cronbach’s alpha coefficient was over 0.90, indicating
that there may be a redundancy in the scale items. Third, some of the relevant variables
used to examine convergent validity (e.g., physical demands) were measured with single-
item scales. Because single-item scales have a low content validity and sensitivity, and
internal consistency cannot be calculated, and it is possible that the true association with
the PSC-12] was masked. In the future, it is necessary to confirm whether the association
found in the present study can be replicated using a multi-item scale with a confirmed
reliability and validity. Lastly, some important properties of the scale, such as cross-cultural
validity (RoB Box 5), criterion validity (RoB Box 8), and responsiveness (RoB Box 10), were
not examined in the present study, and such properties should be examined in the future.

Nevertheless, we cannot understate the notable strengths of the present study. First,
we base our analysis on a very large sample of the general community (stratified to account
for sex and age brackets), and used matched data for the same people over time. Next,
the reliability and validity results were based on extensive testing via different metrics;
therefore, we could be confident the PSC-12] tapped into the same fundamental construct
that was measured in Western countries. Lastly, the thorough back-translation process and
the IRT analysis were a commitment that very few research measures engaged in when
translating a scale into a different language, a first for PSC-12 translation, and we can be
confident that the PSC-12] is a robust reflection of the psychosocial safety climate in a
Japanese context, accounting for the subtleties in language and culture.

Future research could explore the psychometrics of the PSC-12] short form; since
the internal consistency of the PSC-12] was so high, this implies some redundancy. For
example, a single-item measure of each of the four domains (i.e., a PSC-4]) could present a
reliable way of measuring PSC whilst balancing the practicalities of reducing participant
burden [42,44]. Given that the PSC construct refers to a shared perception, the reliability
and validity of the measure could be explored further using multilevel modelling and CFA.
Grouping data by organization was not possible in the current population study across
numerous organizations.

5. Conclusions

Our findings provided evidence that the PSC-12] is reliable, valid, and a comparable
measure to the established English version. Although more detailed validity needs to
be examined in the future, we hope that the PSC-12] will be a useful instrument for
assessing PSC in Japanese workplaces, and by extension can further lead the charge for
primary prevention and intervention research [45] for improved psychological health
among Japanese employees.
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