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% 12-1  mim & PHESSRE O BT

FEX %

51 Bk 862  49.5
Lot 879 50.5

A 18-34 338  19.4
35-44 427  24.5

45-54 537  30.8

55-64 439 25.2

TR B R O BRI 958  55.0
PN 783  45.0

B AT RE TS 306 17.6
BRI AR - K - AR 361  20.7

KA« REFEFRAS 1050  60.3

F D 24 1.4

HEHFAE YL ~400 M 431  24.8
401 HFH~600 7 H 406 23.3

601 5 ~800 7 H 343 19.7

801 5 M ~1000 5 M 252  14.5

1001 5 ~1200 5 M 136 7.8

1201 F M ~1500 5 M 94 5.4

1501 FHLLE 79 4.5

TE R RE fstan=t 1273 73.1
IR 168  26.9

SEYE)3E 5 8 R R 30 BERHILL T 338 19.4
31 HFfE ~40 HFRE 522 30.0

41 FF[E]~50 KEfE] 596  34.2

51 HFE~60 HFfH] 185 10.6

61 FERHLL 1 100 5.7

IS B 268  15.4
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F12-2 HAFLRIREE (2023 4F) &

AR DIRIIRZE D BEIE

PRIRIRSE
2L %)) &t
A N L AARRE L EE 1356 79 1435
% 94. 5% 5. 5% 100. 0%
ko%)) FEE 263 43 306
% 85. 9% 14. 1% 100. 0%
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#*12-3 @A ML ARRE (2023 4F) LRRAEROHRIWRFEORE ; v V2T 1 v 7 BURSHT
(SRS

95%15 HH X H] 9591 ¥ P[]
7w X *v A ——
TR bR TR RR
A RLZ mA R L AFE LS 1 1
EA N 2AH 2.81 1.89  4.16 2.71 L77  4.14
el BLis 1
= 1.04 0. 66 1. 66
AEfD 18-34 1.00
35-44 0.46 0.27  0.79
45-54 0.42 0.25  0.72
55-64 0.31 0.17  0.59
TESHAR L BELE 1
AR 0. 82 0.52 1.27
R IR R 1.00
REPHSEREAE - BLK - A 1.34 0.71 2.54
KEFIE « KEFPRIE 1.01 0.57 1.79
Z Ot 0.91 0.18  4.64
HEHFAEIL ~400 J5 1 1
401 J5 F4~600 75 1 0.57 0.32  1.01
601 J5 14 ~800 /31 0.73 0.40  1.32
801 J5 14 ~1000 J5 0. 64 0.32  1.29
1001 J7 1 ~1200 J5 4 0.22 0.06  0.79
1201 J7 1 ~1500 J5 4 0.93 0.37  2.36
1501 77 LA E 0.78 0.30  2.04
e RE IEfEE 1
FEIEHIHEE 0.61 0.34 1.10
WIFEEER 30 BERILAT 1
31 HF[H]~40 BEE 0.51 0.29  0.90
41 WEE~50 ] 0. 44 0.24  0.80
51 HF[H]~60 KK 0.42 0.199  0.91
61 eI LA L 0.36 0.14  0.94
[ Es P 1
P - BT 0.75 0.38  1.48
W - X 0.56 0.28  1.09
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# 12-4 BEfET — X 23RS Uit CH BRI RENE A b L AR S A E O RE
BLXOHREEA L ASHEEENS Yy 7 7 v 7 LI-HEE (2023 FEA) & RWIKE
O ; 0 U RAT 4 v Z AR TS

95%1E 4 BT 95%{EHE X [H]
HH (RZEEL~L) OR — HE GhREL~L) OR ————
TH R TH kR
57 A it
DHEREFOAE (B) 2.48 1.50 4.09 DHEORMEFOAE (B) 2.48 1.50  4.09
ftFEoary ba— L E 0.94 0.52 1.70 ftFEoay fo—LE 1.26  0.80 1.99
He o 1.86 1.23 2.80 e P 1.86 1.23 2.80
982 57 2.54 1.61 4.02 I 57 1% .90 1.27 2.85
R 2.87 1.88 4.37 L 2.87 1.88 4.37
#1952k (61HH) 2.63 1.76 3.92 w5 o (61HHE) 2.44  1.64 3.62
5ok (31EHE) 1.90 1.23 2.93 oo (3HEH) 2.37 1.60 3.52
EFEIL OV AR— .17 0.74 1.84 otz /A SYOR /B Nl .17 0.74 1.84
[FEED D DY AR — K 1.62 1.01 2.59 DB D P AR— k 1.09 0.73 1.6l
80 TH H hit
EEOAHE 0.71 0.37 1.39 fhFoAaH 0.63 0.36 1.11
HEOEI (EEL~) 1.32 0.82 2.10 HFEOEI (EEL~L) 1.59  1.04 2.42
HEOEP FBE L) 1.52 0.99 2.31 HEOE HBE L~ .19 0.78 1.80
HEOEP EE L) * 1.50 0.98 2.29 EEOBP HFE L) * .16 0.77 1.75
HEOEW (FHELL L) .12 0.70 1.80 HHEOBIH (HEEL~UL) .11 0.73 1.69
TU R A 2.22 1.42 3.47 TU AL 1.96  1.30 2.96
(LERRA R L ARE) (LRI A S L R KE)
Igeaiop=titl 1.73 1.00 3.01 IRiai0R=EiEl 1.73  1.00 3.01
FRVE - MR 1.38 0.85 2.25 FRVE - MR 1.38  0.85 2.25
ER 1.52 0.98 2.35 TER .52 0.98 2.35
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B %
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FR 20 1% 937 3.7
30 & 3046 12.2

40 X 6730 26.9

50 X 9765 39. 1

60 X 4522 18.1

1 AA B 15729 62.9
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TEH oY 14062 56. 2
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IR AL TR SRS 344 1.4
S 6273 25.1

EASES &S 3083 12.3

K - mEARE 2143 8.6

PN 11460 45.8

PN TS 1553 6.2

1E5fr 31 0.1
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THHFARIN ~400 J7 [ 6293 25.2
401 J5 M ~600 J5 M 5985 23.9

601 J5' M ~800 J5 M 5180 20.7
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e R, M 70 0.3
1 12 0.0
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# 12-6 K6 550 13 LA E&2 7 — A LHEE LIREMEA PV ASREEOK T v AT
AV b EBEISETSADOAR Y ) —= RO (N=25000)

sensitivity specificity
cutoff Prevalence YI AUC PPV NPV PLR  NLR
(%) (%)

QEBET 2 A b ARG

55 57.1 96. 8 49.3 0.461 0.730 23.4 99.0 1.9 0
60 46.0 94.5 61.8 0.563 0.782 28.4 98.6 2.5 0
65 35.3 90. 4 73.6 0.640 0.820 35.4 98.0 3.4 0.
70 27.7 84.4 81.3 0.658 0.829 42.0 97.0 4.5 0.
7 18.8 69.9 89.3 0.592 0.796 51.2 94.9 6.5 0
80 16.0 62.7 91.4 0.541 0.771 53.9 93.9 7.3 0
85 12.8 53.0 93.6 0.466 0.733 57.1 92.6 8.3 0
90 11.0 46. 1 94.6 0.407 0.704 57.7 91.7 85 0
95 10.1 42.1 95.0 0.371 0.685 57.3 91.1 8.4 0
OEMES DA N AR L FBHOY R — K

45 20.6 70. 77 87.4 0.582 0.791 47.4 94.9 5.6 0.
50 20. 4 70. 62 87.7 0.583 0.792 47.8 94.9 5.7 0
55 20.0 70. 53 88.1 0.586 0.793 48.7 94.9 5.9 0
60 19.4 70. 27 88.7 0.590 0.795 50.0 94.9 6.2 0
63 18.8 69. 90 89.3 0.592 0.796 51.2 94.9 6.5 0.
70 17.4 67.75 90.6 0.584 0.792 53.6 94.6 7.2 0
75 16.3 65. 31 91.6 0.569 0.785 b55.4 94.3 7.8 0
DEBET 2 A b ARG

55 37.2 91.0 71.4 0.624 0.812 33.8 98.0 3.2 0.
60 34.8 89.2 73.9 0.631 0.815 35.4 97.7 3.4 0.
65 30.3 84.3 78.4 0.627 0.814 38.4 96.9 3.9 0
70 24.2 7.4 84.3 0.617 0.808 44.1 95.9 4.9 0
76 18.8 69. 9 89.3 0.592 0.796 51.2 94.9 6.5 0.
80 17.1 66. 9 90.8 0.578 0.789 53.8 94.5 7.3 0
85 16. 1 64.8 91.6 0.564 0.782 55.3 94.2 7.7 0
90 15.8 64.0 91.9 0.559 0.780 5H5.8 94.1 7.9 0
95 15.7 63.8 91.9 0.557 0.779 55,9 94.1 7.9 0
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5 12-7 PHQYO 555 15 MLl har— A LAE URENER N L AfH 5

RA P EBESETGEOA T V) —= 7RO 2 (N=25000)

HEEOK T > N4 7

cutoff

Prevalence

QEMET DA bV ARG

55
60
65
70
7
80
85
90
95

o7.
46.
35.
27.
18.
16.
12.
11.
10.

1
0
3

sensitivity

(%)

95.
93.
88.
81.
66.
59.
49.
43.
39.

DFHETHA P L RER L FFHOYFK—

45
50
55
60
63
70
75

20.
20.
20.
19.
18.
17.
16.

6
4
0
4
8
4
3

QERET DA M AR

55
60
65
70
76
80
85
90
95

37.
34.
30.
24.
18.
17.
16.
15.
15.

2
8
3

67.
67.
67.
67.
66.
64.
62.

88.
86.
81.
73.
66.
63.
62.
61.
61.

(oIS

= O

specificity

(%)

48.
60.
72.
80.
87.
90.
92.
93.
94.

86.
86.
86.
87.
87.
89.
90.

70.
72.
7.
82.
87.
89.
90.
90.
90.

YI

. 443
. 540
. 607
.616
. 543
. 495
417
. 365
. 330

. 536
. 537
. 540
. 544
. 543
. 539
. 528

. 591
. 595
. 589
. 567
. 543
. 533
. 524
. 521
. 520

AUC

0.722
0.770
0.803
0. 808
0.772
0. 747
0. 708
0. 682
0. 665

0. 768
0. 769
0.770
0.772
0.772
0.770
0. 764

0. 796
0. 797
0. 794
0. 783
0.772
0. 767
0.762
0. 760
0. 760

PPV

21.
25.
31.
36.
44.
46.
48.
48.
48.

41.
41.
42.
43.
44.
46.
48.

29.
31.
33.
38.
44.
46.
48.
48.
48.

NPV PLR
98. 8 1.
98.4 2.
97.8 3.
96. 8 4.
94. 8 5.
94.0 6.
92.7 6.
92.0 6.
91.5 6.
94.9 4.
94.9 4.
94.9 5.
94.9 5.
94. 8 5.
94.6 6.
94. 4 6.
97.8 3.
97.5 3.
96. 7 3.
95.7 4.
94. 8 0.
94.5 6.
94.3 6.
94.3 6.
94.3 6.

NLR

e L L

(2 e e
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S 6 FEFKKERERAEEEEHIS
BEMAN AEZRAEEICEAT 2HLVOEEBEDIEE (230201-01)

SEMRBEE

BARLZEEHET2HLLTILT) X LEREOH A

SRR PEIORR (EBERZAEEE AR S - D)

BB ARBZE TIE, WEMER P L ASMREZEZ AW A ML AF v 7 HIEICET 55
AN L AFHEEE KB O T o —F A L, BEFAE L MREA it 5 2 L
ZHIE LT,

73352024 42 10 HIZ97@# 25,000 A&t e LicA & —x v Mal&ia i L7z, Tk
PEZ LA S A L L (T Patient Health Questionnaire 9 XEHHAR (PHQ-9) %
EL. PHQ-9 ® 15 il bamA h L AFEONRBERIREL L, 7% L7 4 LA FOAHE
BERD BT B W T AR EE AR L 7otk REARIC K 23 A TV S E EUEA AR L
7

R WA N LA MAZED MRERIAMERD 8L, #7192, HEFREER, K~
L%, B L OHEEAFEOMREDONEICE -T2, 20 4 FREREZMH Lz iiEARIC
BT 15 FEHOHERLEN TR I 4L, T O OMERRIX, FEEE 90. 3%, JEREE 39. 7%, FriLpE
97. 5% Td > T, BEAFOHIE S YEDVEREITFEEL 84. 4%, BRI 70. 4%, KRS 86. 4% Th o 72,
fEam IEMER P LA S RAZED P REO—# A2 S Z & T, K0 mREIH S DIk
R 2 HE TE D AMREMEA VR ST, E 72, BEAFOHESEE TIIEE S T2 i e i& b
HEREWE 2D ATREMEN D D,

A AR B

2015 NI TENTZA LV AF = v 7
BB T, A ML AFEEZRSGE L
TZERIC KD EBEEE 2T ) ZLBNED DL
NTWg, ZOREICR T mA N AE
1) DEDOA NV ARIGICET HTEE
OFHESOEFREWE, £21F 2) O
DA b L AROSIZ BT 2 B Ol S0 &

AR —EULETHY, oD R LA
FRB L OBEBHOY R — MNMIBETHHE D
IR OBFNE L @mWE. OWTn
ICHEETHEE SR TWE  (EATEE,
2016),

il BE b T AMHEDE S T D I A
N LA 5 i A 2
Questionnaire, BJSQ) & MW /=H&IE, 1)

(Brief Job Stress
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DOIAETIIOLHE DA b LA EOEREEN
T RLLE, 2) OREETIILHDA R A
BOSOEFHEN 7T REL B, oftFED A k
L AERES L OVE OV R — ~ O/ FHEN
76 RELE L) BEHENTRISATWD
(Tsutsumi et al., 2017), Z DORUETH|E
SNlc@mA VAR, FEEA P L AFIZ
HARTRBROBIFIRE Y 2 7 BNAEITE
TENETMETHRINLTEDY
(Tsutsumi et al., 2018), —E® Tl
WAL SN TV D,

LML, @AMV AEOHEITHTZY
BJSQ DI #H A +43IEHTE T D2 Eek
FRRET, & 0BT HESEENFES D W]
REVEDN B %, BIFEDHIEHEHEIT BJSQ D4 T
RRERSF LT 2 DOESOI%E T
BY, fBETH D BERED D2 ATEENE
W& %. BISQ DA TALREE Z &R THW S
BRE. LVER L AEEERHSE THET
EOEENRETE DML D D,

LLENSARMZETIZ, ANV AF =y
BIEEIZBIT B A b L AFHE RO TER
ICH S E o7 Fu—F (FUF LT 4L
A b RER) WAL, 557 E
HoMREL . BEFAEOMRE L i35 =
LERBERE LT,

B. BIRAE

1. MgEsvHA vy 007
ARAFFEIIREWATFTE T 1+ CHE g L7z,
2024 4F 10 A2, A4 ¥ —3 v MillEEStt
CERA YA b)) ICHHEEEEL ., T E

25,000 44 & RktGe L Ui A v ¥ —F > M
ZFEM LT, AEITHESHEN AT DE
=& —Zxt UCHEENThI, HEETEIC
%M LRI H DY 25,000 44 I L 72 HE A
THRAEN P I N7, BEFITRESIC
FORRELZRA v bEHLNE GEMIE
2B
BEIEANZT X TOREHENOA T
F—LRKearkvr VERG L, AIFE
1L AR R S - BT i B B 2 D 7KGE
T % (B24-065)

2. BZINE

ABFFED 58 OwAg FAEL, 1) i a
ToTWaE (rEE). BL02) &k,
MR, BATEILE SR AFES
EDLILTHE - BE&E2HTnoE (HEL
Tie) Wb TH L L,

3. WEHEH

BJSQ (7 HEHEKD (T, 2000) & &
BT, MO DER & FEM TS Patient
Health Questionnaire 9 IHHJK (PHQ-9)

ZHE L7 (Muramatsu et al., 2018),
PHQ-9 X, 9 THH 4Rk (&< 72 [0 4]
~FEAlma [3A]) THESNDERM
T, RIBHEA 0~27 SO THEIET 5,
5 DIEROBEREEE L, 0~4 /e L, b~
9 AR 10~14 mSHFERE | 15~19 /1
ISFRAEFE~EEFE | 3 LN 20~27 sUSEFE &
A S D, ABFZE T, PEELL Eom S
DFERIZEE Y T D 156 LA EEEA ML A
FORBIRIEE AL, TU ML ELT
A L7z,
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4. FREHEHT

BJSQ O T REDAFEGSEHE L,
TU N LOGFCER LTz, TALRED
BRI, WIS R EWIE &Y %RE
DRENRREI N MRS 5 L ICE LT,

BB L D @A b L RAFHIERED
R EBGFEL, A=V R7 7 MEICE-T
1To72 (K 13-1), 0% 25, 000 4 % PHQ-
9 DFFsL (16 JARN/16 ML) TR
L7295 2 CHlT —#  (n=20,000) & RGE
7 —4 (n=5,000) (Z/EIL. JH7T—2 T
AR ST/ T VOB A MGET — ¥
THGEL 7=,

FP BT —4 (n=20,000) ZFWV T,
TUHEATH VA NEHNT BJSQ DF T
MREICRBT 2EEE (CEHAMERD
&) ZHEHL. &AL AFOHEICHR)
7R REZHE Lic, AR LY = Al
ExHW-, 77— 2Ty AEICBITHE
AR A XL 1,000 ([ZRE LTz, £Dk, H
ESNIZFMREZHANT, mAMLAH
O EFEHE 2 P sb B 72 D DU TEAR T & AT
STz NAIN—IRT R — B % 10 Sy EIZ R
AEEZ WV TRHRIE L, V= AHE, ROTES
6 & LIIREREREE LT, HEO
FEAE(L, Scikit-learn (version 1.5.2) %
ANWTIiTote, VL7 41 RANT
RandomForestClassifier % . #7EAIZI
DecisionTreeClassifier & Z LI H =,
R FERREE O FEIEIT 1T GridSearchCV %
Wiz,

WIT, MEET—4  (n=5,000) % FHW\T,

IS NTZRERICL > THELNEEHA b
L A OHEFEAED S FEVERE & WAE L 7=,
SPEEMEREOFRIE L U CL RIS, R FF
FLEE BJEEE. Youden Index, 38 X OVZ(EH
BRAERFMERRAR T OHEA CTd 5 area under
the curve (AUC) ZHEM L7z, Mz T, Bl
TEDOHIE ETHW DTV 2 BEF O] E 5
2017) THIAE UMK
AET — 2 Z AW TR 2 BRREL . W#
BT DA LT,

# (Tsutsumi et al.,

C. AR

1. ZINEDOIEARENE

F13-11%, AWFFEOA % —x v Ml
TIZ[EE Li=sn#E OREARFEMEEZ R LT
%o HARTIX B0 fR039,765 4 (39.1%) &
S8 D HERITCIX SN 16, 509 4
(66.0%) EMELD &L AE LT, M
Tik, EE (21 1%) . B - fEhk
(11.7%) . IRWTHIZE - /NEFE (9.9%) 12
WET DHBMEN LT, WD ERE
FE9 % PHQ-9 TiE, 15 ALk L&D
3,122 450 . 2RO 12, ShBAMITICE
JHEMARNVAFLBRINLFHE ThHo
72

2. TUH LT 4 LA MIBT D AMBEE

B

/1

X 13-2 (X, BJSQ 419 FALREICE
F2, FUF LT VA NOEEE (F
AR &) 2R T\ 5, ZOMERE
WAL REIZ Y, PHQ-9 28 15 /5 0L E ooz
ZOFET D 9 A TEL OFW|ARMEL T

—131—



5 QHEILE—FOMELZEL 52
LIZHEBRLTWD) LRI 52 i T
5. BRI BIEIZ, 05 Dk, SRR,
LR, 368 KOV F0AETE i 2 RS F 2
ENE oI, ZO%DOPEARDIIFRIC
%, FEo 4 FAEREZEHRLE,

3. WERIZLDEA b L A E ALY
F13-201%, Eid4 FUREZSEHLT
BEAZ IR L7255 12, PHQ-9 73 15 4%
U EDOFEZHET D2 EZRLTND,
TR IIZREARNSIL, 6 DOEMNS 72
2 EFLHEDS 16 FER R ST, AT
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39. 7%, HFFELEIE 97.5%, LI 16. 10,
Youden Index [ 0.37 ThH -7z,
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Ho7T7a—F &l Lz, REANICHES
WTHRR STHIE D Sy JaEREI X, H
JE, REEE. 3B X OVAUC ORIV TRE
FOHEREEL Y SENTMEE R LT, D
HDOA VARG, BROMEFEDOA LA
K - PO YR — b DOAFEEM S 21
TiX7e< . FTREOHAEAMAEDET
HEICHERT 52 8T, X0 ERBEICH D
DIRIEZHITE CTE D ATREMEN B D,
REARDHERIALH 7 FALREEVE,
Mo DR, RER, BLOFREEFRE, W
THHLHEDA NV AR TH -T2, #19
DIRAE & B O R E A LR
52 LT, BELZED LD RN D
%o AT, ARWFZECIEHFOAETE O 2
SN D DIRAEDHE B A B & R
FTZEHLH BN E Aoz, BISQ O
QIERB) HBEFORETIIHERA S LTV
RNeD, GhETHENT 2 Z L THIED
FEZEO LD RN S D,

—132—



— 5T, RS IIHERYE L, KRR
DI O M < . PHQ-9 78 15 LA
FEOFEDORK LB LD o7, T, PHQ-
928 15 LA EDOFENEIRD 12.5% & D7
<. WHERSEEEDD O 2 CTRERENRE <
RHEIIMEAToTRERE B Z BN D,
Flo. RMEDEHET, BIRLSH WAL
bolo, BIAIX, FEHE L T, #1195 D
12~13 RTHDH &, BLOHEEGHFN
21 5 TEAF ) ThHhHZENUETH D,
T HIFEBROEM SR TIISNT LbES
RV TH D Z LICHEBET HDHNEND
Do

IHZ, AMVAF =y ZHIEIZRIT S
[P NP A AR 1 PN =R 2 N/ = (D] Rl
FFCERENTVRNT & RIS Tl
BA N L AF % PHQ-9 23 15 Sl ETH D
LWy TS odRAE (PEELLE) | TR
ELTEGAO#Em CHDLZ L, ARMLVAT
= v 7 HETITRMERORA 7 ) —=2 7
BATHRE TRV &, ICHIEENLE
Th D,

AWFFENNIR A D D %, AWFTED S INE
34 & —xy NRESHOE =X —12%
kSN m@ETHY | B, B0
F. 50 RUU LD EHE. EHR - ma2EIC
WEET LB EOREGNEN>Te, — KD
FBE L ~D— AL ATREMEIL S < 2 &
Exbhb,

E. f&im

BJSQ D FALRED—#&fE > Z & T, &

D R RS H O OURAB A HIE T & D AlRE M
DR ShTe, Fo, BEAFOE S HE Tl
STV & S BEREHRE R D]
REMER B 5,

F. BEERIER
2L

G. IR FEX

1. FmSCFE

7L
2. FRREE

PRI RIS — | LA 7 BIARARETE.
SRS, 2B, MEME R N L A5 A
HEMWEmEmA N L AFHERLEOHRREK
TUELT F VA NBIORERIZELDT
Ta-F. HARPE R R PE R AT F
JUEH 6 [ JusESs. 2024 4512 H 3 H.
Fr T4 .

FEOFA, JE ERE, NEOMET, B
N, MR, LRI MR B L A5
AR (57T HHA) OEEEOREL @ DO~
1200 J5 N DJ5 8 %5t G2 & U oGl hf
g8, AAPEERETRE 1 RIRERHT &5
£ 2024412 A 7T H. IR,

H. M EEOHE-BHRR (FPEZS
o)
1. FFFEUS

L
2. SEFHETEEEk
L

—133—



3. FoM Tsutsumi A, Shimazu A, Eguchi H, et
L al. A Japanese Stress Check

Program screening tool predicts

I. 51 FAXEk employee long—term sickness

JEAFEE. S ERAEICHE S A R absence: a prospective study. J
LAF = v 7 flEE~==T /1 [& Occup Health. 2018;60(1):55-63.
Th]. 2016. doi: 10. 1539/ joh. 17-0161-0A.

https://www. mhlw. go. jp/bunya/roudo
uki jun/anzeneiseil2/pdf/150507-
1. pdf (202542 A 19 AR

Muramatsu K, Miyaoka H, Kamijima K et
al. Performance of the Japanese
version of the Patient Health
Questionnaire—9 (J-PHQ-9) for
depression in primary care
General Hospital Psychiatry.
2018;52:64-69.

IO, JRARES, f. TASE AR A
Hifp L LR A N LA S HE
DIERL. MEEIER GR) T8 Rk
11 TYESERER B 0 FRAIZ B9
DHFGE] THBOBTIRITHA ML AE
KO DREREIC BT 2 st
F.OBORERRS: - B 2000: pp.
126-138.

Tsutsumi A, Inoue A, Eguchi H. How
accurately does the Brief Job
Stress Questionnaire identify
workers with or without potential
psychological distress? J Occup
Health. 2017;59(4) :356-360. doi:
10. 1539/ joh. 17-0011-BR.

—134—



F—4 (n=25,000)
PHQ-9 > 155 CTERlE

#M#E>—4 (n=20,000)
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F13-1. A X —F v MNHESHEOFRAEN: (n = 25, 000)

n (%)
AR
20-29 1% 937 (3.7)
30-39 % 3,046 (12.2)
40-49 1% 6, 730 (26.9)
50-59 % 9,765 (39.1)
60-65 J% 4,522 (18.1)
451
Psles 16,509 (66.0)
ok 8,252 (33.0)
DML/ [EFE L7R0 239 (0.9)
JEHIERE
=an = =] 17,734 (70.9)
ZDAth, 7,266 (29.1)
ES T
- iNEES 82 (0.3)
- BRATE - WORIERIDCE 26 (0.1)
R 1,235 (4.9)
¥ 5,268 (21.1)
TR s WA BMIES - kiEFE 389 (1.6)
RGeS 1,415 (5.7)
TG - TEYE 1,425 (5.7)
HFE « /N 2,471 (9.9)
R - PRIRE 1,199 (4.8)
THEE - Wi EEEE 494 (2.0)
FANTIFSE « BT - B — e R 2 491 (2.0)
1811 « B —e 23 621 (2.5)
AR E— R - R 444 (1.8)
HE - RS 1,332 (5.3)
=P -tk 2,937 (11.7)
A —E A3 306 (1.2)
P—ERE KSR D) 2172 (8.7)
B (RS2 N D EFRL) 1829 (7.3)
e NS 864 (3.5)
PHQ-9 (EESEEE)
0-4 ;% (72L) 12,231 (48.9)
5-9 p (BYE) 6,285 (25.1)
10-14 £ (HEERED) 3,362 (13.4)
15-19 f (HEERE~HEE) 2,161 (8.6)
20-27 A5 (FEFE) 961 (3.8)
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# 13-3. BHFEOHERUER JOVWEARIT I D HERAED S FaMRE

PHQ-9>15 (+) PHQ-9<15 () a8

BEAFOHIEREE

763 439 596 1,035

(=3 185 3, 780 3, 965

e 624 4, 376 5, 000
PEARIT X D e

Bt 248 108 356

(3 376 4, 268 4, 644

e 624 4, 376 5, 000

I WRET—% (0 = 5,000) (231 DA, MEBNTEINE LS P TE B2 RS,

1.0 1 o 2 T LT A e e S O
/,r—;’-"’m: ;;;;;; //
.".:;’" /’
R4 P
'y s
0.8 A o
~/./ ,/’
/.
%k e
i ’
/7 i
>0.67 £ g
5 I s
g | i g
P V4
< s
@ ! P
9 0.4 * .
-u //
i e
i Pid
. ’
0.2 i
"' e
i P Gk Dep+Phys+Sat+Anx (AUC = 0.903)
l.r’ —-- Current standard (stressor+stress_resp) (AUC = 0.880)
0'0 _I T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

13-3. 2 SOYEHAE IS 1T D 2 5H B ERE iR
E. BEET—4 (0=>5,000) (28T HFEF, FROMHREH ORI EHRNME, FROMRRINREARIZ L D HIEEEL £,
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THM6FEE BEAFBE HREARERAREXEMHIE
BEEAN G ZAERICET 2LV EEBEDRSE (230201-01)
SERRBEE

BHET—2EA - 2aL—ay:
TEDBEREBHEANVAFERREBICIOIRIERAEICR T T HE
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MREE AW TIE, 20156 (CFEK27) FEE~2017 (PR 29) 4FREECSENE L 7= B4 7 B F
FOFEEMB S F TN T, REWRFEES ) ORI 2T 2 EFT — % 2 Rt L.

MEFEoOwME (DIERS) ) & MBERW (DRS)] 25, BEERIZLS 1 » AU EoRWIE
TRARZEIC RETRELRE Lc, B—0@R¥EN ORI E 1T 72 14,687 4 (BT, 343 4,
TWET, 344 4 il E 3 AELIN O RMIBIRIRERER L) O THEEMER L A5 HRAZE] ol
BT — s LIRVEBK 1 EROBFRRET —% (NBET—4) &2 ZRGHokg L Lz, Cox
B A — RETFT LD | BEEMA N L ABGHEZICEEND HEFEO@EM) (1HE

EFEONRIZBZICH-TND) & &S (1 HE - @& B0 obitER) ofE
MEBIZHOWT, TI=%572) LHEE LT 2 R=FbZE 572, [3="R0E9 ),

[4=35 | LRE LIeBEORBMREIC & 2 RIIIFIRED Y — P (HR) & 2D 95%1F
XM (CI) ZFMH L, BERHE T (5,258,910 AH) (2514 (Bik23 4, ik 28 4)
DIRERRBBIZ L D 1 o ALL EORMIRFIREICE o7, MR b, BibiEsk, TR, BOr
%, LRt OBEMEBICKTHEEN TI=2572) b 4= 5] (25
ZHE > T, FEMEBIC L 2 RIERIRED Y — R m < 72 0 | AEZ2HEGRERATE

o (p for trend<0.001), &<IZ 3= |, [4=EH | LA LI-HEONY
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— REBRFEETh-oT- (2=FHZ 977 : HR=1.20, 95%CI=0.35-4. 12, 3= ) | :
HR=3.95, 95%CI=1.15-13.6, [4=3% 9 | : HR=7.17, 95%CI=1.90-27. 1), [MBjZ 2\
DOUNTIE, FEMERRIC L 5 RIRFIREDF B/ AP — RERRBO LNI=0X (4585 | &
A LREOARTHY (2=FHZ 972 : HR=0.50, 95%CI=0.25-1.02, [3=<CE ) |
HR=1.01, 95%CI=0.44-2.31, [4=3& 5 | : HR=2. 74, 95%CI=1.06-7.08), A& IBIFRIZ
AEMATH o7z (p for trend=0.072), LLEDFERNG | fFOBEMEOEE O, Fx
WOREE, FMREIZED 1| v AU LEORBIRFIRED Y 27 2md 5 2 LOVRIREN
Too TIUDH ORI, BEEMEAR MU ASREZELZHWTH 1HA THIETE 5720, A b
VAF =y 7 OFEHIGHOBRIC, ZhboBEESm (HEFEOREMIL 13="0E 9 ) ~ 4=

ED L BE AV 4=ES | OBREERIE) 2T 52 & T Y ORBMREIZE D

FHIBIRIRZE Y X7 ORI TH D AREER S 2 b7,

A HAEBER
PIRIREIT, FE & FEEZEORFIT L
S TRERRFN « A\HHEEZ L2637

D, T OTPNIFEFRRMR L OEEREIC

BOTHERBETH D, & I FEMKER

2 & B REIGFIREL, I ORERES T
T, REOEEMIC L IRA Y &
FFZen@EsN TS (Burton b,
2008), Z 9 L7eBEROHFT, HHE, bE
DAEFETITY a 7REMOZADRBRF S
L8 ZhvE TLLRIZHE oS o

MEREH I S>OH D, #WIEICES VT TK

BEEX, THEDO A Z N~V AT
T 5 L OMFEERE b H 2D Kristof-Brown 5,
2005), FE7z. HEEZ PO HEE 80
FEMATOIEANEE - TEY, XS0
Do HWG TORENR, EFN— 3 %
A BNV ADBEEIZTF T D Z LD
FEENTWD (Steger B, 2012), AFFFET
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— & & R L HEEO@ENE (DR E) )
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B. BiIRAE
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B RAETEE RS BR AR 4
(F B AR A ERE) (A F L AT
= ZHIEIZ K DI BEDA L Z N~ A
RO T & WS BREELE R BI 3 2 0F
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3AELAN O R IRZERE S 720 14, 687 4
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WEVER P LA SMERICEEND
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Background: We examined the moderating (buffering or amplifying) effect of psychosocial safety climate
(PSC) on the association of job demands (psychological demands) and job resources (job control, su-
pervisor support, coworker support, and extrinsic reward) with psychological distress among Japanese
employees.
Methods: A self-report web-based questionnaire was administered to 2,200 employees (1,100 men and
1,100 women) registered with a Japanese private online survey company. The questionnaire included
scales on job demands and job resources (the Job Content Questionnaire and the short-form Effort
—Reward Imbalance Questionnaire), PSC (the 12-item PSC scale), and psychological distress (the K6
scale) and items on participants’ demographic and occupational characteristics (age, gender, education,
occupation, work form, and working hours per week). Hierarchical multiple regression analyses were
performed using psychological distress as a dependent variable. Interaction terms of job demands and
job resources with PSC were included.
Results: There was a significant interaction effect of psychological demands with PSC on psychological
distress (6 = —0.053, p = 0.008), adjusted for demographic and occupational characteristics. Post hoc
simple slope analysis showed that the simple slope of psychological demands was lesser at higher levels
of PSC (1 standard deviation above the mean) (6 = 0.101, p < 0.001) than at lower levels (1 standard
deviation below the mean) (§ = 0.199, p < 0.001). No significant interactions were observed between job
resources and PSC.
Conclusion: Our findings suggest that PSC buffers the positive association of psychological demands with
psychological distress.

© 2025 Occupational Safety and Health Research Institute. Published by Elsevier B.V. on behalf of

Institute, Occupational Safety and Health Research Institute, Korea Occupational Safety and Health
Agency. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/

4.0/).

1. Introduction

factor, is predominantly shaped by management and described as
employees’ shared perceptions of the organization’s “policies,

Psychosocial safety climate (PSC) theory has arisen as a recent
framework for comprehending job stress, assisting in elucidating
the genesis of stressful job attributes [1]. Abundant epidemiological
studies have accumulated findings on the consequences of PSC for
employee health over the past decade [2]. PSC, an organizational

practices, and procedures for the protection of employee psycho-
logical health and safety” [1]. In particular, it focuses on whether (i)
management shows support, engagement, and dedication to stress
prevention efforts (management commitment), (ii) management
places greater emphasis on psychological health and safety of
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employees rather than focusing solely on productivity objectives
(management priority), (iii) the organization values input from
employees on factors impacting psychological health (organiza-
tional commitment), and (iv) there is engagement and active
involvement on health and safety matters from all levels of the
organization (organizational participation) [3].

Consequences of the lack of PSC for psychological health prob-
lems among employees are often interpreted within a theoretical
context of the extended job demands-resources (JD-R) model [1].
This model assumes that insufficient PSC leads to increased job
demands (psychological demands, emotional demands, job inse-
curity, role ambiguity, role conflict, harassment, etc.) and decreased
job resources (job control, worksite support, extrinsic reward,
performance feedback, procedural fairness, opportunities for
development, etc.), which, in turn, leads to a deterioration in psy-
chological health problems. The relationship between PSC and job
demands, as well as PSC and job resources, is a key mechanism
within this model. As proposed by Dollard and Bakker [1], a lack of
PSC reflects an organizational climate where psychological health is
not prioritized, leading to poorly managed job demands and
insufficient support systems. For example, in organizations with
low PSC, employees may face excessive workloads or unclear role
expectations due to inadequate workload management policies or
insufficient communication from the management [1]. Addition-
ally, emotional demands, such as the pressure to suppress emotions
or handle interpersonal conflicts without adequate support, may
increase in environments where psychological health is not actively
safeguarded [4]. Simultaneously, insufficient PSC reduces job re-
sources by limiting opportunities for employees to exercise control
over their work, develop skills, or receive constructive feedback [5].
Mechanisms contributing to this include a lack of participatory
decision-making, unclear performance expectations, and insuffi-
cient investment in employee development programs [6]. More-
over, the absence of organizational practices to recognize and
reward employees’ efforts exacerbates the decline in job resources,
leaving employees ill-equipped to manage job demands [7]. By
increasing job demands and limiting job resources, low PSC creates
a work environment that significantly impacts employees’ psy-
chological health. Abundant epidemiological studies have fully or
partially substantiated the assumptions of the extended ]JD-R
model, particularly in Australia [1,8—14] and Malaysia [5,10,15—
19], and a small number of similar findings have been observed
in other countries [20—22]. Also, in Japan, our previous cross-
sectional study reported the association of PSC with psychological
distress and the mediating roles of job demands and job resources
on it [23].

Thus, PSC has a primary role in predicting job demands and job
resources and their impact on psychological health problems
among employees. On the other hand, another role of PSC is sup-
posed to moderate (buffer or amplify) the consequences of job
demands and job resources for psychological health problems.
Dollard and Bakker [1] have argued that, according to the conser-
vation of resources theory [24], employees are more likely to be
provided with supportive practices that lead to the conservation
and accumulation of personal resources, such as the opportunity to
debrief after emotionally challenging experiences, in high-PSC
contexts. This could enhance their coping skills and buffer the
consequences of job demands for psychological health problems.
Furthermore, in such contexts, the impact of low personal re-
sources is offset through a compensation process (additional sup-
port or resources are provided to the individual in the form of
recognition, etc.), which may amplify the consequences of job re-
sources for reducing psychological health problems [1]. Prior
studies have consistently found that PSC buffers the consequences
of job demands for psychological health problems [1,8,25—27].

Table 1
Participants’ detailed characteristics

Demographic characteristics Mean (SD) n (%)

Age 446 (13.3)
Gender
Men 1,100 (50.0)
Women 1,100 (50.0)
Education
Graduate school 126 (5.7)
College 1,054 (47.9)
Junior college 246 (11.2)
Vocational school 245 (11.1)
High school or junior high school 529 (24.0)
Occupation
Managerial employee 249 (11.3)
Non-manual employee 1,508 (68.5)
Manual employee 294 (13.4)
Other 149 (6.8)
Work form
Day shift 1,947 (88.5)
Shift work with night duty 184 (8.4)
Shift work without night duty 44 (2.0)
Night shift 25(1.1)
Working hours per week
30 hours or less 517 (23.5)
31—40 hours 725 (33.0)
41-50 hours 666 (30.3)
51—60 hours 184 (8.4)
61 hours or more 108 (4.9)

Scale scores

Psychological demands (JCQ) (range: 12—48)

Job control (JCQ) (range: 24—96)

Supervisor support (JCQ) (range: 4—16)

Coworker support (JCQ) (range: 4—16) 10.9 (2.40) 0.87

Extrinsic reward (Short ERIQ) (range: 7—28) 17.4 (3.14) 0.68

Psychosocial safety climate (PSC-12) (range: 12—60) 34.8 (11.4) 0.97

Psychological distress (K6 scale) (range: 0—24) 6.77 (6.05) 0.94
Abbreviations: ERIQ, Effort—Reward Imbalance Questionnaire; JCQ, Job Content

Questionnaire; PSC-12, 12-item psychosocial safety climate scale; SD, standard
deviation.

Mean (SD) Cronbach «
31.4(5.89) 0.65
62.7 (11.2) 0.75
10.5 (2.76) 0.91

Conversely, consistent findings on the amplifying effect of PSC on
the consequences of job resources for reducing psychological
health problems are lacking owing to limited studies [1,19].
Therefore, further studies are required.

In addition, the concept of PSC remains relatively unfamiliar in
Japan, and the only Japanese findings on PSC and employee health
are from our aforementioned study [23]. With its prevalence in
Japanese companies dedicated to Health and Productivity Man-
agement, the concept of PSC is highly relevant. Hence, expanding
on the findings of PSC and employee health could amplify the
diffusion of its concept and advancement of occupational health
initiatives across Japanese companies. However, the applicability of
prior research findings to Japanese companies, which have distinct
cultural backgrounds compared to Western and other Asian
countries, remains unclear. Therefore, replication of prior findings
is crucial to enhancing comprehension of PSC in Japanese
companies.

This study aimed to examine the moderating (buffering or
amplifying) effect of PSC on the association of job demands and job
resources with psychological distress among Japanese employees,
using the same database used in the aforementioned cross-
sectional study [23]. In this study, we utilized the demand—con-
trol—support (DCS) [28] and effort—reward imbalance (ERI) models
[29], which form the foundation of the JD-R model [30]. Hence,
psychological demands were measured as job demands, while job
control, supervisor support, coworker support, and extrinsic
reward were measured as job resources. We hypothesized that PSC
would buffer the positive association of job demands with
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psychological distress and amplify the negative association of job
resources with psychological distress [1,19].

2. Materials and methods
2.1. Participants

As noted earlier, this study used the same database as our pre-
viously reported cross-sectional study [23]. In October 2020, a total
of 42,784 men and 44,276 women were randomly selected from
approximately 1.19 million people (570 thousand men and 620
thousand women) registered with a Japanese private online survey
company. The randomly selected registrants were sent an adver-
tisement offering online shopping points valued at a few hundred
yen (equivalent to a few US dollars) as an incentive. Responses were
handled on a first-come-first-served basis, and due to limitations in
the project budget, recruitment ceased once the number of re-
spondents reached 2,200. Respondents indicated whether they
“currently worked” and “were employed by a company, organiza-
tion, government office, or self-employed person or private
household earning a salary or wage (including executives).”
Because the online survey used a stratified sample, an equal
number of participants were included in each age category (from
20s to 60s), maintaining a balanced male-to-female ratio of 1:1. All
the variables were measured via a self-report web-based ques-
tionnaire, except age and gender, which were obtained from the
online survey company’s registration information. As the web-
based questionnaire mandated participants to respond to every
question, there were no instances of missing data. Participants’
detailed characteristics and Pearson’s correlation coefficients
among the scale scores can be found in Tables 1 and 2, respectively.
Participants were informed of the study objectives and protocols,
and their informed consent was acquired electronically before the
survey commenced. This study was reviewed and approved by the
Kitasato University Medical Ethics Organization (No. B20-180).

2.2. Measures

2.2.1. Exposures (job demands and job resources)

As mentioned previously, on the basis of the DCS and ERI models
[28,29], psychological demands were measured as job demands,
while job control, supervisor support, coworker support, and
extrinsic reward were measured as job resources.

For job demands, psychological demands were measured via the
Job Content Questionnaire (JCQ) Japanese version [31]. The JCQ
includes a 5-item scale on psychological demands on a 4-point
Likert scale (1 = strongly disagree to 4 = strongly agree). The total
score (ranging from 12 to 48) was calculated in accordance with the
JCQ User’s Guide [32].

For job resources, job control, supervisor support, and coworker
support were also measured via the JCQ [31]. Extrinsic reward was
measured via the short form Effort—Reward Imbalance Question-
naire (Short ERIQ) Japanese version [33]. The JCQ includes a 9-item
scale on job control, a 4-item scale on supervisor support, and a 4-
item scale on coworker support on a 4-point Likert scale
(1 = strongly disagree to 4 = strongly agree). Similar to psychological
demands, the total scores (ranging from 24 to 96 for job control and
from 4 to 16 for supervisor and coworker support) were calculated
in accordance with the JCQ User’s Guide [32]. The Short ERIQ in-
cludes a 7-item scale on extrinsic reward on a 4-point Likert scale
(1 = strongly disagree to 4 = strongly agree). After reversing the
scores corresponding to the items indicating unfavorable circum-
stances, the scores for each item were summed to calculate the total
score (ranging from 7 to 28).

2.2.2. Moderator: psychosocial safety climate

PSC was measured via the 12-item PSC scale Japanese
version [34]. It assesses managerial attitudes and employee
involvement in matters concerning psychological health and safety.
Responses were rated on a 5-point Likert scale (1 = strongly
disagree to 5 = strongly agree). The scores for each item were
summed to calculate the total score (ranging from 12 to 60). The 12-
item PSC scale Japanese version has been demonstrated to be a
reliable and valid instrument for measuring PSC in Japanese
workplaces, as evidenced by its high internal consistency
(Cronbach a = 0.97), acceptable test—retest reliability [Cohen’s
weighted kappa = 0.53 and intraclass correlation (ICC) = 0.69], and
structural validity supported by confirmatory factor analysis (e.g.,
goodness of fit index = 0.97, comparative fit index = 0.99, and root
mean square error of approximation = 0.06).

2.2.3. Outcome: psychological distress

Psychological distress was measured via the K6 scale Japanese
version [35]. It assesses the levels of psychological distress,
including feelings of nervousness (Q1), hopelessness (Q2), rest-
lessness or fidgetiness (Q3), depression (Q4), effortfulness (Q5), and
worthless (Q6) over the past 30 days. Responses were rated on a 5-
point Likert scale (ranging 0 = none of the time to 4 = all of the time).
The score for each item were summed to calculate the total score
(ranging from O to 24).

2.24. Covariates

Participants’ demographic and occupational characteristics
were measured as covariates. Demographic characteristics included
age, gender, and education. Age was treated as a continuous vari-
able. Education was categorized into 5 groups: graduate school,
college, junior college, vocational school, and high school or junior
high school. Occupational characteristics included occupation,
work form, and working hours per week. Occupation was

Table 2
Pearson’s correlation coefficients for age and scale scores
1 2 3 4 5 6 7
1. Age
2. Psychological demands (JCQ) —0.176**
3. Job control (JCQ) —0.007 0.083**
4. Supervisor support (JCQ) —0.090** —0.201** 0.330**
5. Coworker support (JCQ) —0.115** —0.052* 0.315%* 0.634**
6. Extrinsic reward (Short ERIQ) —0.085** —0.179** 0.276*%* 0.517** 0.443**
7. Psychosocial safety climate (PSC-12) 0.006 —0.167** 0.324** 0.606** 0.494** 0.488**
8. Psychological distress (K6 scale) —0.242** 0.278** —0.089** —0.229** —0.174** —0.339** —0.255**

*p < 0.05, **p < 0.01.

Abbreviations: ERIQ, Effort—Reward Imbalance Questionnaire; JCQ, Job Content Questionnaire; PSC-12, 12-item psychosocial safety climate scale.
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categorized into 4 groups: managerial, non-manual, manual
employee, and others. Work form was also categorized into 4
groups: day shift, shift work with night duty, shift work without
night duty, and night shift. Working hours per week were catego-
rized into 5 groups: 30 hours or less, 31—40 hours, 41-50 hours,
51—60 hours, and 61 hours or more.

2.3. Statistical analysis

Hierarchical multiple regression analyses were performed using
psychological distress (the total K6 score) as a dependent variable.
Independent variables were entered in the following sequence:
covariates (demographic and occupational characteristics) (Step 1),
main effects of job demands (psychological demands), job re-
sources (job control, supervisor support, coworker support, and
extrinsic reward), and PSC (Step 2), and interaction terms of job
demands and job resources with PSC (Step 3). If a significant
interaction effect was observed in Step 3, a post hoc simple slope
analysis was performed at 1 standard deviation (SD) above and
below the mean PSC score. Throughout a sequence of analyses, R-
squared (R?), adjusted R?, and 4R? (indicating an increase from the
previous step) were calculated at each step to evaluate the model
fit. Furthermore, a residual analysis was performed to evaluate the
level of autocorrelation in the residuals via the Durbin—Watson

Table 3

statistic (ranging from O to 4.0 and a value of 2.0 indicated no
autocorrelation). Prior to the analyses, job demands, job resources,
and PSC scores were mean-centered to avoid multicollinearity
when interaction terms were entered in Step 3. In addition to the
total K6 score, separate analyses were conducted using the indi-
vidual K6 item scores as dependent variables. This allowed for a
more detailed investigation into how specific aspects of psycho-
logical distress (as captured by the K6) are associated with job
demands, job resources, and PSC. The regression analyses followed
the same procedure as for the total K6 score. The significance
threshold was set at 0.05 (2-tailed). Statistical analyses were per-
formed utilizing IBM SPSS Statistics for Windows (version 27.0;
Armonk, NY: IBM Corp.).

3. Results

Table 3 presents the results of the hierarchical multiple
regression analyses. There was a significant positive main effect of
psychological demands (8 = 0.159, p < 0.001) and significant
negative main effects of extrinsic reward and PSC on psychological
distress (f = —0.283, p < 0.001 and § = -0.077, p = 0.002,
respectively), adjusted for demographic and occupational charac-
teristics (Step 2). However, no significant main effects of job con-
trol, supervisor support, or coworker support were observed. When

Associations of demographic and occupational characteristics, job demands, job resources, and psychosocial safety climate (PSC) with psychological distress: hierarchical

multiple regression analyses

Standardized coefficient () Step 1 Step 2 Step 3
Estimate p Estimate p Estimate p

Age -0.223 <0.001 —0.242 <0.001 -0.241 <0.001
Gender (men vs. women) 0.025 0.305 0.024 0.276 0.027 0.225
Education (vs. high school or junior high school)

Graduate school —0.022 0.350 0.000 0.983 —0.001 0.956

College —0.021 0431 0.021 0.387 0.019 0.447

Junior college 0.010 0.677 0.007 0.765 0.004 0.846

Vocational school —0.026 0.274 —0.032 0.140 —0.034 0.119
Occupation (vs. managerial employee)

Non-manual employee 0.026 0.443 —0.047 0.131 —0.047 0.131

Manual employee 0.030 0.322 —0.030 0.279 —-0.033 0.247

Other —0.003 0.904 —0.043 0.074 —0.045 0.064
Work form (vs. day shift)

Shift work with night duty 0.028 0.188 0.023 0.246 0.023 0.245

Shift work without night duty 0.018 0.378 —0.007 0.705 —0.006 0.754

Night shift 0.014 0.494 0.000 0.983 0.000 0.983
Working hours per week (vs. 30 hours or less)

31-40 hours 0.007 0.793 —0.012 0.624 —0.011 0.655

41-50 hours 0.048 0.092 —0.002 0.948 —0.001 0.982

51—60 hours 0.084 <0.001 0.042 0.062 0.042 0.063

61 hours or more 0.057 0.013 0.003 0.900 0.002 0.925
Psychological demands 0.159 <0.001 0.150 <0.001
Job control —0.004 0.845 —0.007 0.766
Supervisor support -0.017 0.554 -0.018 0.536
Coworker support —0.021 0.412 -0.013 0.648
Extrinsic reward -0.283 <0.001 —0.280 <0.001
Psychosocial safety climate (PSC) -0.077 0.002 —0.076 0.003
Psychological demands x PSC —0.053 0.008
Job control x PSC -0.012 0.572
Supervisor support x PSC —0.020 0.535
Coworker support x PSC 0.034 0.253
Extrinsic reward x PSC 0.003 0.888
Model fit indices Estimate p Estimate p Estimate p
R? 0.071 — 0.232 — 0236 —
Adjusted R? 0.064 = 0.225 = 0.226 =
AR? 0.071 <0.001 0.161 <0.001 0.003 0.104
Residual analysis (Durbin—Watson statistic) 2.044 2.019 2.021
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the interaction terms of job demands and job resources with PSC
were added in the model (Step 3), main effects of psychological
demands, extrinsic reward, and PSC remained significant
(8 = 0150, p < 0.001; 8 = —0.280, p < 0.001; and § = —0.076,
p = 0.003, respectively). Furthermore, a significant negative inter-
action effect of psychological demands with PSC was observed
(B = —0.053, p = 0.008). However, job resources had no significant
interactions with PSC. In addition, these interaction terms did not
significantly contribute toward explaining psychological distress
(4R? = 0.003, p = 0.104). A post hoc simple slope analysis showed
that the simple slope of psychological demands was lesser at higher
levels of PSC (1 SD above the mean) (§ = 0.101, p < 0.001) than at
lower levels (1 SD below the mean) (8 = 0.199, p < 0.001) (see
Fig. 1). Residual analysis confirmed that the residuals were hardly
autocorrelated as the Durbin—Watson statistics were extremely
close to the optimal value of 2.0 (2.044, 2.019, and 2.021 for Steps
1-3, respectively).

Separate analyses using the individual K6 item scores as
dependent variables revealed consistent significant positive main
effects of psychological demands ( = 0.069 to 0.187, p < 0.001 to
0.002) and significant negative main effects of extrinsic reward
(8 = —0.268 to —0.202, p < 0.001) across all six K6 items. Addi-
tionally, the negative interaction effect of psychological demands
with PSC was significant for five items (Q2—Q6) (6 = —0.055
to —0.043, p = 0.008 to 0.041) and marginally significant for
nervousness (Q1) (6 = —0.039, p = 0.065). These findings indicate
that the results obtained using the total K6 score as the outcome
variable were largely replicated when analyzing individual items.
Detailed results of these item-specific analyses are provided in the
Supplementary data.

4. Discussion

This study demonstrated a significant positive main effect of
psychological demands and significant negative main effects of
extrinsic reward and PSC on psychological distress. Furthermore, a
significant negative interaction effect of psychological demands
with PSC on psychological distress (i.e., buffering effect of PSC on
the association of psychological demands with psychological
distress) was observed. Job control, supervisor support, and
coworker support had neither a significant main effect on psy-
chological distress nor significant interaction with PSC.

For job demands, a significant positive main effect of psycho-
logical demands on psychological distress was observed. This is
consistent with the “health impairment process,” in the JD-R
model, which assumes that high job demands lead to strain and
health impairment [36], as well as meta-analytic findings on the
association of psychological demands with psychological health
problems (common mental disorders and burnout) [37,38]. This
study supported the theoretical model and replicated prior find-
ings. Furthermore, there was a significant buffering effect of PSC on
the association of psychological demands with psychological
distress. This is also consistent with prior findings from Australia
and Malaysia [1,8,25—27]. Our finding suggests that when work-
places have established systems and procedures to safeguard em-
ployees’ psychological health and safety, the consequences of
psychological demands for psychological health problems are
mitigated. As a mechanism for buffering effect of PSC on job de-
mands, Dollard and Bakker [1] have argued that in high-PSC con-
texts, employees’ coping skills toward high job demands are
enhanced through the provision of support to employees that leads
to the conservation and accumulation of personal resources. Per-
sonal resources should also be included in future analytical models
to substantiate their arguments and elucidate the mechanism in
further detail.

For job resources, a significant negative main effect of extrinsic
reward was observed. However, no significant main effects of job
control, supervisor support, or coworker support were observed,
which only partially supported the JD-R model that job resources
improve psychological health problems [36]. As this study was
conducted amid the coronavirus disease 2019 pandemic, a signifi-
cant number of employees experienced economic hardship due to
the pandemic. Furthermore, the widespread use of remote work
made it difficult for companies to conduct fair and equitable
personnel evaluations. Therefore, employees may have been more
conscious of the fair reward allocation. It is also plausible that the
extensive use of remote work reduced opportunities for in-person
interactions with supervisors and coworkers or that the line be-
tween work and home life became blurred, even when job control
increased, which may have resulted in an unclear association of job
control, supervisor support, and coworker support with psycho-
logical distress. Furthermore, no significant interactions of job re-
sources with PSC were observed. This is consistent with the
findings of Dollard and Bakker [1]. However, the findings of Yulita
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Fig. 1. Interaction between psychological demands and psychosocial safety climate (PSC) on psychological distress: post hoc simple slope analysis. SD, standard deviation.
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et al are different [19]. Besides the fact that this study was con-
ducted amid the coronavirus disease 2019 pandemic, discrepancy
in these findings could be explained by differences in the indicators
included in job resources. Dollard and Bakker [1] used mainly
cognitive resources, such as job control, as indicators of job re-
sources, while Yulita et al [19] included cognitive and emotional
resources. Job control and extrinsic reward do not necessarily focus
on the emotional domain of job resources [39,40]. Furthermore,
items in the JCQ on supervisor and coworker support are not
necessarily specific to measure the emotional domain [39]. Hence, a
significant amplifying effect of PSC on the negative association of
job resources with psychological distress may not have been
observed in this study. Prior studies have suggested that PSC is
possibly more aligned to an emotional resource rather than a
cognitive one [1]. Therefore, future studies should focus on
emotional resources and examine the moderating effect of PSC for
each content domain of job resources.

This study has some limitations. First, this study was conducted
exclusively among participants registered with a specific private
online survey company. Therefore, our findings should be gener-
alized with caution. Second, since PSC focuses on the “shared per-
ceptions” of employees toward their organization, a multilevel
analysis was theoretically required as it encompassed analysis at
both individual and group levels [1]. However, owing to the non-
nested structure of our sample within companies or workplaces,
such an analysis could not be performed. Third, our findings may
have been confounded by various factors that were not measured.
For instance, individuals with higher levels of neurotic traits were
more likely to assess their psychosocial work environment poorly
[41] and may have been more psychologically distressed [42].
Hence, lack of measurements of personality traits may have caused
an overestimation of the true association. Fourth, since the primary
variables utilized in the analyses were measured via a self-report
questionnaire, our findings may be susceptible to common
method bias [43]. Fifth, this study captured only 5 factors as job
demands and job resources according to the DCS and ERI models
[28,29]. Therefore, future studies should measure various job de-
mands (job insecurity, role ambiguity, role conflict, harassment,
etc.) and job resources (performance feedback, procedural fairness,
opportunities for development, etc.) to examine the moderating
effect of PSC in further detail. Sixth, we did not obtain data on
participants’ employment status (e.g., full-time vs. part-time). In
Japan, the standard working hours per week for full-time em-
ployees are typically 40 hours. While working hours per week were
obtained, there was no clear and consistent classification of
employment status, as some full-time employees may work fewer
than 40 hours per week due to accommodations, such as health-
related adjustments, and some part-time employees may work
more than 40 hours per week due to overtime. This limitation
prevents us from performing a subgroup analysis based on
employment status, which may influence the generalizability of the
findings. Lastly, owing to the cross-sectional design, causal in-
ferences were limited. Our findings could indicate that individuals
experiencing psychological distress tended to perceive their work
as more demanding and their PSC as lower.

Considering these limitations, future research should focus on
the following areas. First, longitudinal studies are needed to
establish causal relationships between PSC, job demands, job re-
sources, and psychological distress, particularly examining how
PSC interacts with job demands and job resources over time to
influence psychological distress. Second, intervention trials aimed
at enhancing PSC could provide valuable insights into whether this
enhancement buffers the consequences of psychological demands
for psychological distress. Practical strategies for enhancing PSC
may include management commitment, employee involvement in

decision-making, and policies to reduce excessive working hours.
Third, future research should consider subgroup analyses based on
employment status as employment status may influence how PSC
interacts with job demands and job resources, offering a more
nuanced understanding of the factors contributing to psychological
distress in different work settings. Lastly, research should consider
industry-specific and cultural differences in the perception of PSC,
as these factors could offer deeper insights into how PSC functions
across various workplace contexts.

In conclusion, this study suggests that PSC buffers the positive
association of psychological demands with psychological distress.
However, the explanation rate for the interaction of job demands
(and job resources) with PSC for psychological distress was not
statistically significant. In addition, the simple slope of psycholog-
ical demands was significant, even when PSC was high. Hence, to
reduce the negative consequences of excessive psychological de-
mands for mental health, reduction of psychological demands as
well as enhancement of PSC is essential. In particular, addressing
the issue of long working hours through organization-wide initia-
tives, such as the establishment of clear guidelines and policies to
reduce working hours, along with the active involvement of man-
agement in monitoring and reducing workload, can substantially
reduce psychological demands. Furthermore, to enhance PSC, it is
essential that management demonstrates commitment to stress
prevention, prioritizes psychological health and safety, and en-
courages participation from all levels of the organization [3].
Practical steps include ensuring regular check-ins between man-
agers and employees, promoting work—life balance, and inte-
grating employee feedback through surveys or structured feedback
sessions. Fostering a culture of open communication, where em-
ployees feel supported in expressing concerns about stress and
workload, is also crucial. Future research should explore if our re-
sults can be replicated through a prospective approach and conduct
intervention trials to assess whether enhancing PSC buffers the
consequences of psychological demands for psychological distress.
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