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32 ER 33 AR 34 UNEUF—=Y3 VR
35 MEHER 36 RREMA 37 RIBZHRE 38 ERFKIEER

39 MBE 40 EEEE 41 BRIRHEERE 42 R 43 Z20ftt



Q8. HIXIZDENFFTDERBDINT EEEEOEXESEBOBHFDINRICDONTRS
Z<LIEZEN, BHOSEGZ TEXEZSNT\DAIL, BFHFEENSVRIC 5 DA

TEALIZEL,
E Sk SEBHER ERXEOL | EXEER | SX LU | BEEBEX
FHRE DEFHRE | EEEEE | REDDH
H(EFE | HEDEBE
DEHR

Q9. BRI}, AFUVRAF v IICEDLEBEZE/mUICCENDDIIN?
O = O LWz

METT, PUT—EA\DOCEEHDNEDCSNF UL,

—100—



Tl — b O R

(1) AREBEOEARRENE (HEH, FR, EREORBREL, Wi ERihoaEE)

1— 1. Sk
e R—=tr b [ HR = | BEASA—EC S
A% tah 210 59.5 59.5 59.5
HUER 73 20.7 20.7 80.2
FEIR 5 47 13.3 13.3 93.5
FRZE)| 23 6.5 6.5 100.0
P 1507 353 100.0 100.0
1—2. M5l
FE¥ N—tr b | A= | BEA—EC b
H) B 216 61.2 72.7 72.7
Eeqis 81 22.9 27.3 100.0
BREEDEF 297 84.1 100.0
T2 I [ 56 15.9
PIE 350" 353 100.0
1—3. &Ff%
FE¥ N—tr b | HHhX—L b | BEAA—E b
HE 20751\ 7 2.0 2.4 2.4
3051\ 25 71 8.6 11.0
4055 1% 56 15.9 19.3 30.3
50551\ 92 26.1 31.7 62.1
6071\ 73 20.7 25.2 87.2
T0% LA E 37 10.5 12.8 100.0
BREIEDOEF 290 82.2 100.0
HEZ) JHE[E] 2 63 17.8
PS50 353 100.0
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1 — 4. BEXEEORERTFE

K Nt b | Hoh = b | BRI —E b

HX 2L (0%7) 112 31.7 40.9 40.9

LO4E Al 80 22.7 29.2 70.1

104ELL L 82 23.2 29.9 100.0

HRNEEDAF 274 77.6 100.0
T2 4[] 2 79 22.4
P30~ 353 100.0
1—5. RAER (BEEZE)

%k N—t 2k
AARERSFREEEE 212 60.1
PEREER R E D PEE R IAGIEE T 19 5.4
FEEEa YL Z s b 7 2.0
BRI BT DR E 2 Y D A e SR AT 2 0.6
IS0 353 100.0
1—6. RAFMEEHRK (EHEZE)
¥k N—t >k
HAPE /L R iRiE R 0 0.0
HOKRERME AL R = 0 0.0
HKRERBI YRR E 1 0.3
ISR R E 9 2.5
R EFREMIE 7 2.0
PSSy 353 100.0
1—7. @A NV AFE~OEBEFEERER O A &
FE¥ Nt b | B —E b | BREAA—E b

A 373 71 20.1 25.4 25.4

PEBR7R L 209 59.2 74.6 100.0

HREEDEF 280 79.3 100.0
%) HERE 73 20.7
PIE 305070 353 100.0
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(2) =2 TS HhhoT X

2 — 1. k055 (E¥=7.27, E#FH=1.88)

35%
30%
25%

4o 20%

H 15%
10%

5%
0%

_-_I_—_IJ 1 - 1 I 1 l 1 I 1 I 1 I 1 [A
1 2 3 4 5 6 7 8 9 10

TR
¥ NR—t b | HhS—r b | BRI AA—F b
1535 1 4 1.1 1.3 1.3
2 1 0.3 0.3 1.6
3 10 2.8 3.1 4.7
4 9 2.5 2.8 7.5
5 37 10.5 11.6 19.2
6 22 6.2 6.9 26.1
7 65 18.4 20.4 46.5
8 98 27.8 30.8 77.4
9 36 10.2 11.3 88.7
10 36 10.2 11.3 100.0
AREIE DA 318 90.1 100.0
KM R 35 9.9
PIE 35507 353 100.0
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2— 2. BB (x?2=16.885, p=0.531)

35%
30%
25%
4o 20% —
#n 15% %
10% :
5% ] : ::
0% 1 m 1 1 . /.:: 1 1 .- é
4 5 6 7 8 9 10
PA=]
?ll\\
0120~ 304%H B 40~504% ¢ M 604%LL L |
AR i
Gt
20~30i% % | 40~50m%ft | 60m%LA I

eIy 1 FEEL 0 2 2 4

B % 0.0% 1.4% 1.9% 1.4%

2 L% 0 1 0 1

ER D % 0.0% 0.7% 0.0% 0.4%

3 PR 1 5 3 9

AR % 3.1% 3.4% 2.9% 3.2%

4 Jii e 2 2 4 8

FER D % 6.3% 1.4% 3.8% 2.8%

5 Jii% e 6 12 15 33

B % 18.8% 8.3% 14.4% 11.7%

6 Jii e 2 13 5 20

AR % 6.3% 9.0% 4.8% 7.1%

7 FEEK 4 27 25 56

B % 12.5% 18.6% 24.0% 19.9%

8 =% 6 49 32 87

R D % 18.8% 33.8% 30.8% 31.0%

9 JL% e 5 18 10 33

AR % 15.6% 12.4% 9.6% 11.7%

10 R 6 16 8 30

B % 18.8% 11.0% 7.7% 10.7%

&t Jii% e 32 145 104 281

B % 100.0% 100.0% 100.0% 100.0%
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AR E

ol

I D 95%15 FE X K]
BE¥ PR R | EERE He/ME KAE
TR EBR
20~ 30 AR 32 7.31 2.101 371 6.55 8.07 10
40~507% % 145 7.37 1.866 155 7.06 7.67 10
605% A L 104 7.05 1.882 185 6.68 7.41 10
At 281 7.24 1.899 113 7.02 7.46 10
Gy ETHT
TN H i S5 F i HE MR
7 N—7R 6.282 2 3.141 870 420
7 N—TH 1003.262 278 3.609
it 1009.544 280
Z BB (Bonferroni)
o=
O O G N T P
TRR R

20~30i%ft  40~50A\ -.053 371 1.000 -.95 .84

607% A L .264 .384 1.000 -.66 1.19
40~505f%  20~305 (% .053 371 1.000 -.84 95

605% LA 317 244 584 -.27 91
605% L 20~ 3075t -.264 .384 1.000 -1.19 .66

40~507% 1% -.317 244 584 -91 27
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2 — 3. FEEEORBELED DN (y2=8.719. p=0.966)

35%
30% —
25% 2
41 20% 3 -
i 15% : 87
10%
0 H . .
g;: 7 3:firi R B
1 2 3 4 5 6 7 9 10
[T 4L (04F) B 10457 MI10ELLE |
PESE R DR
&t
7L (%) 104 | 1040 1
(=3 1 FER 1 2 1 4
PERIE DREBRFLEL D % 0.9% 2.5% 1.3% 1.5%
2 FER 1 0 0 1
PERIE DREBRFIL D % 0.9% 0.0% 0.0% 0.4%
3 % 3 5 1 9
PEFEIE DREREIL D % 2.8% 6.3% 1.3% 3.4%
4 Bk 3 2 3 8
PEREDRBER D % 2.8% 2.5% 3.8% 3.0%
5 FERR 13 10 9 32
PEFEE DREBRFL D % 12.0% 12.5% 11.5% 12.0%
6 % 7 8 5 20
PEFEIE DREREIL D % 6.5% 10.0% 6.4% 7.5%
7 % 23 15 18 56
PEFEIE DREBRFIL D % 21.3% 18.8% 23.1% 21.1%
8 FE% 31 22 25 78
PEFEIE DREBRFIL D % 28.7% 27.5% 32.1% 29.3%
9 % 14 10 7 31
PEZEIE DREERELL D % 13.0% 12.5% 9.0% 11.7%
10 % 12 6 9 27
PEFEIE DREBRFIL D % 11.1% 7.5% 11.5% 10.2%
Rl FERR 108 80 78 266
PEZEE DREERERL D % 100.0% 100.0% 100.0% 100.0%
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FLIRHEE

il 0> 95 %1 HE X
e ) E AR | FEERRE = 2N} e KA
TRR R
2L (0%R) 108 7.28 1.889 182 6.92 7.64 10
TOAFE A 80 6.93 2.055 230 6.47 7.38 10
1048 F 78 7.31 1.790 203 6.90 7.71 10
Bt 266 7.18 1.913 117 6.95 7.41 10
ST
S H SRS S5 FE HEME
7 n—7R 7.506 2 3.753 1.026 .360
I N—7W 961.832 263 3.657
Bt 969.338 265
ZEIE (Bonferroni)
0 sgEoRREr o) wEopseg | TIOF | e | s el
TR R

72 L (0%) 10FFEA .353 .282 .637 -.33 1.03

104ELA | -.030 284 1.000 =71 65
G ST 2L (04F) -.353 282 637 -1.03 33

104ELA | -.383 304 629 -1.12 35
104ELA F 7L (0%R) .030 284 1.000 -.65 71

104 A 383 .304 629 -.35 1.12
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2 —4. HA ML ABE~OHBERERBROFER D5 A (x2=5.339. p=0.804)

35%
30%
25%
4a 20%
#a 15%
10%
5%
0%
1 2 3 4 5 6 7 8 10
w5
|0 #2EbHY BB |
TP FEE AR R 0> A
&t
by | Bl

(I 1 5K 0 4 4

SRR OAHE D % 0.0% 2.0% 1.5%

2 BER 0 1 1

RSB OAE O % 0.0% 0.5% 0.4%

3 FE¥R 2 7 9

HHERERBROGE O % 2.9% 3.4% 3.3%

4 ¥ 2 6 8

S SRR OAHE D % 2.9% 2.9% 2.9%

5 K 9 20 29

RSB OAE O % 13.0% 9.8% 10.6%

6 FE¥R 6 13 19

MR ERBROFE O % 8.7% 6.4% 7.0%

7 K 10 46 56

SRR OFHE © % 14.5% 22.5% 20.5%

8 K 22 65 87

R ERBROFE O % 31.9% 31.9% 31.9%

9 FEEK 10 20 30

R ERBROFE O % 14.5% 9.8% 11.0%

10 4 8 22 30

SRR OFHE O % 11.6% 10.8% 11.0%

At BE¥ 69 204 273

R ERBROFE O % 100.0% 100.0% 100.0%
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TN—THeE

ey " e SEYE D
R B 00 7 1 FEH i | e | M
FEAEA S
RERdH 0 69 7.41 1.777 214
BR7 L 204 7.21 1.937 .136
WSEY VNV ORE
RO T D 5157 4 bt
Levene O 2 DO D ZEDIKRIE
B 2
S ey =S == J:O)
Pt | mEmE | o amge | TERE | o |20
EOBEET D 006 940 738 271 461 195 264
OB A E L 770 126.827 .443 .195 253
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2—5. v=a T O RT ST L TEITF ONERL (FA3)

[8~1041]

- BENTS,

s BRIZEE L CREITTVW S,

s HENZ WD O ON, WIZZE DB ORI L > TR LT VO TIE?
c BRARICE L E o T TN 0T 0,

C MO RT VR BERE,

- EMEAZ N TE D,

[4~7 5]

- RORSEHE

c TARTHAEMHR TE TVRYY,

- BRI NEDR R B2,

- BARHY,

c KCEHINTWS,

< UJEMER RN LE LT,

- AHLSCHENY. TRESTELT, BOOKLWERN EZIZH D000 S50,
- ETEASBHEORBRNRL, v =27V EIELEBETE TWVRLY,
- TAHERA, HORLIEMBH Y FHATLE,

- BLRFRE] CILEEAM & XIS 2 R TE 5728 9 D,
BRI T ST S,

ERINETET S,

[1~3 4]

YA T NDOHBER T, RNOEO S R,

BTy 7= D3 CEBE~DETF) L4 (R NV ARRPo TR L R UAERERD) X
BTIXEDD, HIEEE LW,

-2,

« RESHIR L TE LY,

« RNOERL U T2 0128 D% FTES R BAIE,
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(3) ~=a T LOZ T ANLT X
3— 1. ko of (CE¥=7.44. E#EF7E=1.90)

35% r
30%
25%
41 20%
B 159
S - =m B BN N E N
1 2 3 4 5 6 7 8 9 10
B N—t o | B —k b | B S—E b
s 1 2 0.6 0.6 0.6
2 4 1.1 1.3 1.9
3 5 1.4 1.6 3.5
4 12 3.4 3.8 7.2
5 35 9.9 11.0 18.2
6 20 5.7 6.3 24.5
7 58 16.4 18.2 42.8
8 91 25.8 28.6 71.4
9 46 13.0 14.5 85.8
10 45 12.7 14.2 100.0
A REEDEFT 318 90.1 100.0
KM R 35 9.9
PUES - 353 100.0
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3—2. BBl (x?2=25.715, p=0.106)

35%
30% —
25% [
4o 20% . i
159 g 7 = - —
10% 2 — 3 -
5% i/m g 3:7.—? - 3
0% | P??..F.-lna-u . L L A 1 /.-?.:: 1 é 1 //::'j
2 3 4 5 6 9 10
48
ﬁlll\
01 20~304% % B 40~504% 1t W 60%LLE |
AR i
Gt
20~30i% % | 40~50m%ft | 60m%LA I
(=Y 1 FEEL 0 0 2 2
ERX D % 0.0% 0.0% 1.9% 0.7%
2 L% 0 2 2 4
B % 0.0% 1.4% 1.9% 1.4%
3 Jii e 1 1 2 4
AR % 3.1% 0.7% 1.9% 1.4%
4 Jii e 2 8 2 12
FER D % 6.3% 5.6% 1.9% 4.3%
5 Jii% e 5 11 16 32
B % 15.6% 7.6% 15.2% 11.4%
6 Jii e 3 8 6 17
AR % 9.4% 5.6% 5.7% 6.0%
7 FEEK 2 25 24 51
B % 6.3% 17.4% 22.9% 18.1%
8 =% 6 41 30 77
B % 18.8% 28.5% 28.6% 27.4%
9 JL% e 4 25 13 42
AR % 12.5% 17.4% 12.4% 14.9%
10 JL% e 9 23 8 40
B % 28.1% 16.0% 7.6% 14.2%
&t PSR 32 144 105 281
B % 100.0% 100.0% 100.0% 100.0%
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AR E

ol

I D 95%15 FE X K]
BE¥ ) fiE R | EERE He/ME KAE
TR EBR
20~ 3055t 32 7.56 2.199 .389 6.77 8.36 10
40~50m A% 144 7.64 1.831 153 7.34 7.94 10
605% A L 105 7.06 1.950 190 6.68 7.43 10
At 281 7.41 1.933 115 7.19 7.64 10
Gy ETHT
R H i S5 F i HE MR
7 N—7R 21.360 2 10.680 2.897 057
7 N—TH 1024.754 278 3.686
it 1046.114 280
Z BB (Bonferroni)
o=
O O G N T P
TRR R

20~30i%ft  40~50A\ -.076 375 1.000 -.98 .83

607% A L 505 .388 580 -.43 1.44
40~505f%  20~305 (% 076 375 1.000 -.83 .98

605% LA 582 246 057 -.01 1.18
605% L 20~ 3075t -.505 .388 580 -1.44 43

40~507% 1% -.582 246 057 -1.18 01
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3 — 3. PEEEDORBREEN DS (x2=12.454, p=0.823)

35%
30%
25%

4a 20%

Ho 159%
10%

5%
0%

|D %L (04F) B10EK% W10 LLE |

FESEE ORBRAFSL N
ol om | o | omor |

(e y 1 FERK 0 1 1 2
PEZEIE DRREREEL D % 0.0% 1.3% 1.3% 0.8%

2 K 3 0 1 4
PESEIE DT D % 2.8% 0.0% 1.3% 1.5%

3 FERL 2 1 1 4
PEEE DT D % 1.8% 1.3% 1.3% 1.5%

4 A 3 5 4 12
PEZEIE DRRBREE D % 2.8% 6.3% 5.1% 4.5%

5 S 15 9 7 31
PEZEIE DRRBREE D % 13.8% 11.4% 9.0% 11.7%

6 A 4 7 6 17
PEEE DT D % 3.7% 8.9% 7.7% 6.4%

7 K 17 16 16 49
PEFEE DRRBRFEL D % 15.6% 20.3% 20.5% 18.4%

8 FERR 32 19 20 71
PEFEE DRRBRFEL D % 29.4% 24.1% 25.6% 26.7%

9 K 15 14 13 42
PEZEE DR O % 13.8% 17.7% 16.7% 15.8%

10 K 18 7 9 34
PEFEE DRRBRFEL D % 16.5% 8.9% 11.5% 12.8%

&t S 109 79 78 266
PEZEE DR D % 100.0% 100.0% 100.0% 100.0%
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FLIRHEE

I D 95% 15 X[
e ) E AR | FEERRE = 2N} e KA
TRR R
2L (0%R) 109 7.46 1.993 191 7.08 7.84 2 10
104 A 79 7.23 1.874 211 6.81 7.65 1 10
1048 F 78 7.33 1.945 220 6.89 7.77 1 10
B 266 7.35 1.939 119 7.12 7.59 1 10
ST
Tl H SRS S5 FE HEME
7 n—7R 2.486 2 1.243 329 720
I N—7W 994.296 263 3.781
Bt 996.782 265
ZEIE (Bonferroni)
0 sgEoRREr o) wEopseg | TIOF | e | s L
TR LBR

2L (04R) LOAFA .231 .287 1.000 -.46 .92

104ELA | 125 288 1.000 -.57 .82
G ST 2L (0%F) -.231 287 1.000 -.92 46

104ELA | -.105 310 1.000 -.85 64
104ELA F 7L (0%R) -.125 288 1.000 -.82 57

104 A 105 310 1.000 -.64 85
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3—4. FHANUVAFE~OHEEFREREROF R D54 (x2=9.659, p=0.379)

35%
30%
25%
4o 20%
i 15% ) o
10% 3 o
5% :I = mE
0% — 1 - 1 - 1 |_:—. 1 i 1 . ) 1 . B . 1 1
1 2 3 4 5 7 8 10
A=
ﬁll\\
|0 #2EbHY BB |
AR R O A
iy
BhRHY | R L
= 1 % 0 2 2
AR OAE D % 0.0% 1.0% 0.7%
2 FEHL 0 4 4
TP SRR O % 0.0% 2.0% 1.5%
3 FERL 0 4 4
AR OAE D % 0.0% 2.0% 1.5%
4 X 3 9 12
TSR O A I % 4.3% 4.4% 4.4%
5 FEL 11 18 29
TP SRR O % 15.9% 8.9% 10.7%
6 FERL 3 14 17
AR OAE D % 4.3% 6.9% 6.3%
7 LI g 11 39 50
MERERBROFE O % 15.9% 19.2% 18.4%
8 P 17 59 76
TR SRS D A I % 24.6% 29.1% 27.9%
9 P 14 24 38
MEFRERBROFE O % 20.3% 11.8% 14.0%
10 FE%K 10 30 40
R ERBROAE O % 14.5% 14.8% 14.7%
&t P 69 203 272
PR E R R D A T % 100.0% 100.0% 100.0%
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TN—THeE

s g " [ Y E D
e R O 1y FEs T | e ;:;fg;%
RERdH 0 69 7.59 1.768 213
BR7 L 203 7.35 1.993 .140
WSEY VNV ORE
RO T D 5157 4 bt
Levene O 2 DO D ZEDIKRIE
f= 2
S ey =S = L@
rig | gEmr | o | oeme | SERE Dpgmen | 2O
SO EARET D 223 637 .886 270 .376 .240 270
OB A E L .940 131.172 .349 .240 .255
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3—5. v=a T AOZFANRST SR L THETFONZER (FA50)
[8~10.%]

M3V WIRVASTAN

BRI — b BRI AFICETENMEL IO LER AT S,
A REZEE L NARCHS I ERTEDLD L, FEEAHEHTEoNTICTEDL LRVE LT,
2T ARRNEY ol HFRRVWER D,

CEBRBLY — MEL, RRENT W, MRV ENWTRNDIEAH T E,
- BRI A %0,

Lo TH D EBENVET,
CEABMERICE L o TOTHBAR D R0,
CENRWEBEICB O TEER S 5 DB 5,

[4~7 5]

CHROBRBRPIENDO T, FTNE~v=a T VAo TP THRZ,
RO, Ty 7 U— RBE,

s MERKIR L ~L, AFIZE > TUEARACRES SN,

- BRE, R D,

- b X o EIREREIR DN D,

CROVERETEA NV AEMEK T =y 72— MIRRASHE D Z LIZFEM O CET, EBRRS—
XA AER L BbhvE L,

I REEIEH ST D2EAN ST E D LRAICEREORBENETE S (FFHMID),

A NLAENRHAET = 7 > — MZ 100 M bE X 5D E LB B Z 2D NN (Z
e WK TERWEIZE 52 5),

CEBRDLY— ML TR, IS E o TEARABRESSKNELH Y . EFR TR [2O% LT
THEMOHE TRELH S ZEIRL TH RV E BT,

cELLEBLFERRY,

[1~3 4]

CINEHENI TS EERY,

cHEERICHEY DA MEIT W E b s,

RN A /Al N/ W N S 8

AENZK VY, FFUTOK TL E 90y ol FHEICELDZEST, HHRVEFZ TOON—T~
S EWIHIBOFNENDTE?

< DTN,
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(4) ===2T7 VOV
4 —1. 2RO (=722, HEHERF5E=1.91)

35% r
30%
25%
41 20%
W 159
10%
EREREE
wl— . - . I H N NN
1 2 3 4 5 6 7 8 9 10
i N—tr b [ H—E b | BE =R
s 1 2 0.6 0.6 0.6
2 3 0.8 0.9 1.6
3 10 2.8 3.2 4.7
4 14 4.0 4.4 9.1
5 36 10.2 11.4 20.5
6 21 5.9 6.6 27.1
7 69 19.5 21.8 48.9
8 91 25.8 28.7 77.6
9 33 9.3 10.4 88.0
10 38 10.8 12.0 100.0
A REEDEFT 317 89.8 100.0
RAEME R 36 10.2
PUES - 353 100.0
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4 — 2. FERBIOSA (x2=25.607, p=0.109)

35%
30%
25% T
4o 20%
i 15% - EZI?
10% 2 A
5% B - . N
o lm AL 8|
2 4 5 6 7 8 9 10
0 20~3085 4% B 40~502% 1t W 6055 L. |
LR
&t
20~30i%ft | 40~50ift | 605ELL L
(35 1 K 0 0 2 2
TR D % 0.0% 0.0% 1.9% 0.7%
2 3K 0 2 1 3
R D % 0.0% 1.4% 1.0% 1.1%
3 S 2 3 3 8
FR D % 6.3% 2.1% 2.9% 2.9%
4 S 2 7 5 14
B D % 6.3% 4.9% 4.8% 5.0%
5 A 6 12 13 31
B D % 18.8% 8.4% 12.4% 11.1%
6 S 1 7 10 18
FR D % 3.1% 4.9% 9.5% 6.4%
7 S 4 30 29 63
B D % 12.5% 21.0% 27.6% 22.5%
8 K 7 45 27 79
B D % 21.9% 31.5% 25.7% 28.2%
9 FERR 2 17 10 29
FER D % 6.3% 11.9% 9.5% 10.4%
10 S 8 20 5 33
B D % 25.0% 14.0% 4.8% 11.8%
At K 32 143 105 280
R D % 100.0% 100.0% 100.0% 100.0%
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SERIAE D 95 %1 HE X [
¥ ) E FEVER 22 | FEvERE fe/IME KAE
TR BB
20~ 30#E 1t 32 7.25 2.272 402 6.43 8.07 3 10
40~50751% 143 7.45 1.838 154 7.15 7.76 2 10
60 LA |- 105 6.83 1.863 182 6.47 7.19 1 10
At 280 7.20 1.916 115 6.97 7.42 1 10
SR
S5 Fn [EREEDicS SR F 18 A EfE=R
7 n—7R 23.828 2 11.914 3.299 .038
J—7H 1000.369 277 3.611
At 1024.196 279
Z BB (Bonferroni)
o/ f=
o w @ owre || e | e e
TR BB

20~30Mft  40~505%1t: -.205 372 1.000 -1.10 69

60mE LA I 421 384 819 - 50 1.35
40~50MEfk  20~308%AY: 205 372 1.000 -.69 1.10

60w LA I 626" 244 .033 .04 1.21
60 L I 20~30#% 1t -.421 .384 819 -1.35 50

40~ 5045 1% - 626" 244 033 -1.21 -.04

* SEEEOZEIL 0.05 KETHE
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4 — 3. EEEORBRFELRDOIMA (x?2=17.130, p=0.514)

35%
30% M
25%
4o 20% —|
. 15% . 7 —
10% = : B
0% FEm | [ ] mm r@ L 1 L L I 1 5 /.-?.:: 1 L 0. "/Hj
1 2 3 4 5 6 9 10
A=
?II\\
[T 4L (04F) B 10457 MI10ELLE |
PEZEE DORRBREE
Gt
2L (04F) 10469 | 104ELL 1
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Sy BT
Rzl B SRS S5 F1E HEME
7 N—7 5.938 2 2.969 809 446
TN—TN 961.436 262 3.670
BaRl 967.374 264
ZEIE (Bonferroni)
W EgEowEEy () ExEopgen | TR | e | e el
TRR LR

72 L (0%F) LOAFA .359 .284 621 -.33 1.04

1042 | 116 284 1.000 -57 .80
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4—4. BAFLAE~OEHFERERBROAHEN DS54 (y2=10.384, p=0.320)
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5—2. A5 H (x2=23.697. p=0.165)
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5— 3. EEEORBELD DN (x2=10.796, p=0.903)
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5—4. FANVAFE~OEEFREREROF R D54 (x2=17.009, p=0.636)
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6 — 2. FREDSA (¥?2=20.946, p=0.282)
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B % 6.3% 21.4% 16.5% 17.9%
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—136—




SERIAE D 95 %1 HE X [
¥ ) E RS | AEYERR S e/ IMIE KAE
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6 — 3. FEEEDORBEHF D5 (x2=20.695. p=0.295)
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BEFEZ I L AHFE (Job Stress Res.)
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D5 b8 HEY (80%) »° [FEid 3]
L& L7,

B8 Lidosmsze, T4
¥ ANOFRETE, EH O R
€AY SC DHLD A HE & 720 Bl
hELTEFEIS,
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4 B AN ZEIT MRS BIAGEE BRIRAO30AN  ERRR /MU T, SCoTE
flhd 4 (2019) HBIFBAPLZ BIFBZAV AL LLESOAAKI D HEE A (56%) (2 i U CHiph 2
F o ZHEN AL 2B X FY (Haho  (15%) TKA -7z,
OHD AR T SC ANDHLD 290K, TR AV AALANLAHLED NS H
L FHAMRDL & B3 FHI3BIH ) EH TR, WaLWHEES K D SCOHLY
PR % H 5 21 FADHEATI D, IR SES T
S OHEE YEERET S &3 SC OfEHEIZf
IZIaNS 72k % HTh 2 HENDH 5,
[EXN
5 ARAIZE ANV AFxy SC&EMMHEME KW WY e SRR ¢ SC DZ#MEI1390.8% T, 30
fll 54 (2018) o DZMIZEE Bl & ARG B SCH—t bl b, R - B L E
T EW OFEET I e A LEMIERES O, HTHERE0~999 A F YT
fEFELWr & [ SC OZMED WD 7 AR (I XZRRBHE RIS E 2 > 7208 R 15
Mz Ehid 52 1 EicokE»n5 U 7= 97 8 % ko, 97 1,000 ALL EooFiE
LEbE Lz 2RET 5, 31,156 A I3 B HEI K 5 7,
Mgk Tk 1 SC OFHiE H A28 & W2 Wi =
Wl ZREIINLT~3.8% < &b
Z o, SCEIEMMEZN & H
FETHET 2 Z & TZmELM LTS
WHEMED B B o
6 M PR EEREER O MR A R BRI A P REA Ok RREIRI  SC & ZM L 72 DI1E531A (%2
(2017) MEEBANRIZ W &5V d (B ok KORMIK MET8%) Thorzo ZDIB. HA L
L7l 2 b L FSHRER & Bk S£E8) OWRE683 L 2 1311% Th - 7=,
AFxv D B g & F i A
LTk D 2 b
L ARG A S
MIT B,
7 hART 2016 £17-E D BioEA b L BT 2 T SC EHEIRI: SCOZMHRIZ2016%F-51100%.
(2017) EA L AED  ZHRIAESH (M) MU ZIEBL 20174F2199.6% Ch » 7z, iz, 24FL
ZALH» 6 A0k U, BRIGEREER Fr & 1,000 N & SC #2ZM L 7= IEHYE 1,000 A D
WBRREE OV HEOBEM %K (HMER3OAN. & 5B, 2L E /A ML AHFITHEYL
B IR HE179N) 720iE#HIE5% 1 TFHOARA ML X
FITREY L2078 #13 6 %, 2EHDA
BNV AFITHY L9513 6 %.
2L EA P L AFITHEL L h o
7297185 1383% TdH - 7=,
8 Tsutsumi et How accurately SC il CifH ERMKHAE 42—y b FHERR: SCHIEEE~ = 2 7LD
al. (2017) does the Brief 2MESEX Ty (Kilhr) A AT S < BJSQEHW /AT
Job Stress % BJSQAHEIE ENTHBHMH X, SA L AFOHIGIESTHEMT
Questionnaire T O 1,650 A 16.7%. JEfER (23 HRK) T15.5% C
identify DEMZLLZ Ho7z,
workers with or KB %29 %% HRAM : SCHIEIN i~ = 2 7 IR &
without BHFEHNTS NTWBHy M+ 7lEE O 75650
potential BESIZOWTH ANV ABEOREE (R0 ) —=v )
psychological &4 %, DOhFEIL, K6DHHMAI3ELL ETH S
distress? ZEETY N LERE LGA. &
J£60.5%. FFELE88.9% TdH - 7=,
BEEA ML AFICHEATEIHEDD
B, HIERE IR O OB 2 - L
ZRIB%E ST 5 E T FRICm - s 0w
CICHBETIREN D B,
11 HIHBRA. BEACHb T DR RGeS o MG AE BRI 0214 RS2 P L A LHE SN IR
flh2 4 (2018) HMEBHIZ I 206 4 B PEZELRENG IR RS & 2 RS2 /R 2 HITH L
SRS ENC BioREEI S CREEIRIMRA A FEhu§ S RHIA 2 5
I 598 (2017 HI29 5, NTWB L& L 72 R B 1$92.5%
) Tdh 7z,
12 JESTIE EMEZ b L2 R O RREEE RN R BISQD 2 M L ARIBREOH
flb1 44 (2018) fiZ ARSI & EAEHE &R (R WY A9 ME M (2299 H) & CES-D (5 2%HC
080D L (EFEE & OB 368N (J31:288 Ml RE) DfFRE OBEIZ DWW TR
ARIROFE R VEEREES 5, A ZMEBON)  BF L7z, 2RSSR, Wi DR T
W EA b R4 £ (Spearman® BT AHEE % %7=0.800,
L ZHDEESE p<0.001) RSN/,
# PS5 DRJE
CES-D & ®
Bz OWTD
HRaIE
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15 R ALV 2AFxy BEOREE ERKEE M-8 AR BISQOEHEGD A EHE
(2018) JICKBBET AARDSER (W) FRIEEMITE fE L. BOAREIRIE L OB % Ml L
HE 7L fiie b & F2hi4 5 HE A Y 7z, TOMER BISQIZ&k-THIE S
Z & TGS 1,895 A AL L O E 2, B K URRY
D BRI 25 F 28 L AL O3 R0 A 36 o i 2 T AV LB
Mo EBRET HRBEAREAOKMEEZAL T
%, 7z
16 SENTIEE U= XV U= -y BRSO R -fEG0CE AN hdomEE & B O
(2017) AVAVEDFE 4 VAV 0% (M) W4 594 BISQ OEHEBLMNKRETL TS,
BUZ 2B BUZHGT T, TR 368N (1288 ZOfER, BHETIE, hFEoEE, (&
ZBEY A o dEE R A ZHESOAN)  Hoay bu—u, EEIOYFE— b,
MR OBES A, L, e LT FOwE, B X ULHRORMEIHA, &
5 ORE B0 MR T % PECid, thFomEtk, fhFoE#E
IR AP Rt 0P-1 S OO RN AL FEOmE R &
BEEORO/ER & AREIZBE L Tz,
35,
17 B2 52655 2 BISQ WS EMMGHA MMEEEoM FAM  X—-254 VIZki} 5 BISQ
fl4 4 (2015) PV AFzvr T — 42 (D) fERTICENTs4 % OFEBE AT, T 0% 4 FRH O
IZBWTRHCH: #4H6L. 20 BT B 661 EISAE S O BEAL & B % K A& BaT
Y NEHEAIE RO A LCW5, ZTOME SARMEHE, 8
filA  44EMO T 3EHE ARG 0, BEOLA» 504 K- A
Jrua—7v7 T35, RIS RE S O AL L A RUCBE L T
2R T 4IZBT W=,
2 WS wnEe )
AL & DRE X
)
18 EAETRE FEGIE A b L2 SCIZkir 5. 11 BT 103365108 FRAM BISQICkET 2 EFDA bL 2
1944 (2018) Fx v 7 DGR FORFRE & MR T 50718 #884 HKEHAMHD YK — M, By vsy—
IZKE G ELE OfEE 2 b L A 2 MENR AR5 2% CHllE U 7z BENR o 5] %
5723 2 K6 & DRtk fMAafdbEMEERET ) v
EREYT 5, T, DEDZ b LA RIBD55.2% 5 Bk
WRETH 5722 L &R L=,
19 P kst I OWEEHIlRE IS CE O EREEHEA ST ORHE R S L A EANDEEEEIC
(2017) Ji 7 2 1) © FFEHEOENS HIIA XY % & EAF R RIZFE L VL i
FHYE  WEETRIE D A Al R BREF. AV AAANLZALRFHDY 22
frez2bvzF JiF 2 b)) % ZIEL L G4 5 220 D%y — Lo
xy ZHEND T 5. WEPEATRL 72,
B
20 Imamura Effect of the SCHIEIZHD A v & —% A Vv&—F v | ZHR:SCOZHMEMGEBREGEDE S
et al. (2018)  National Stress < SC. ¥ &K O° v F## HESIER S FEI N HEIL EBH5EHE
Check Program WIGERBISGED (M) ENTOBIE il X s b - 729 # s X T DB
on mental health i O 47 i & | #3891 N, 78— WA b L ARIESHBIZIKF L7,
among workers /DB b L 2 b2 A4 L5
inJapan:a M. LU 1284,
1-year retro- HO/NT 3 —<
spective cohort ¥ 2 & OB %A
study. a4 5.
21 PR WeblZ&k2 2 b Webi2kd SC ERAHA ITRMEAEXD $HE: FAZEISHTI0E,26 2 ML
fl2 4 (2016) VAFzvoy Ju 7 A (HiElh) HERDS B, ZRERLZOBMER, 2 L 2L
A 7 . Mental- (MR2) # %] MR2 & Fl FH U 1ZBI9 2 {ABASR. B5LOT P34 2
Rosai ID X)L LT, %@H&ED IS E TR ARIREICERRT 5 Web & 27 A & HW
T T KR A L ARER 22U, &3 THERRMAEZT > 2/#HR Ay 274
L =) AR, BUE [BlOFAEIZEE ORI &L TR b L AXHLORE
DORALDIRDLIZ L72371A TND KD & R FERE AR R U
B9 2 (il A R 722 &, UEEEZKIE2»H%ET
LWHED DD MFFShzZ &, B X URROMER 2
7 B34 2 %A FEAP I IERERE OMERFICBIE L 722 Z &8
B2 Z Wi & iz,
LiZkBZ2bL
2 5 fiiE Ak
DIEHEN R % K
a5,
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22 BTSN Z PV 2F oy SCHRICAHA HMAGEAE H—aiibEs 3R sCHEmkicattRma. e o

fh2 4 (2018) 2 #% @ Follow- MWiakz T\ 7 (HiEhr) DAY EE168 tLENDZ ML 2L T 7 THME. b
wp DR & ONEEWE»L AN (BN, FOEHEEEIEEIML -2 &
HEmZ%. AN 7=iHsEFS 2 LVE34N) A AL 2ERB LR P L ZARIB
LB EE LT, A ML R ERET IR EMRGL TW5, T0D
FEfii L PR R KB AYE MR AL ZAREIZOWTE, #&E

Hd B AT EIEN LS L. BREEHMKT L TD
5%, 2o A ML ZARIBIZOWTIE. BKM

2 bV ARIBOWFITR S iz h, D
PR 2 b L 2 RBOSEE R S s
7,

Ik :SCHEf%IZT+u—7 v FEL
TRABWEHATI 2 &, E6I1I220
WEZ WG L2 THEIZ A v 2L
N AWHEZ M 2 Z ENEETH 5.

A SC: ALV ZAF vy, BISQ: BREMZ b L A 5F#HAZE (Brief Job Stress Questionnaire) .

I—1—(1). APLRAF v IHIEHLVCRANLRAF v I DERE

FHS Y 1 X MV AF 2y B EREYIEE OFHEAR A S 2T B 2 LA HIIS, &
EOHHITEES8INANENRE Lzg Va4 —Fy bFEAFIIEL T 5, ZORRE, H7# K
S50 \DL EDOFELIZEHHEL TR HREDS B, A PV ZAF o v ZHIEOFEfEEHA b - 7z &
0% U 7= EDOHIAE1352.5% CTh -7z ZOWRTIE, FrEEBOOANKMOEHES; LI, M
BEEL) [CEIL T2 BHICOVTEMELRH D, FHELPL XML AT = v VHIED
FEHi A @R & 72 G785 OFE1312.1% Th - 720 FhEEFDIRIL % F7 8 E5 K50 L, EDF3
BHCEH LT 2 958 H ORI 72 38 Cld, 40~49 055 #. B L OBESEICESH 4
%97 CHRIGEHIA & > 72 L WE L ZEAPHRICE» -2 2 & - HEGBEIC R -
STTCIE, AR X WIE EEHGEAID S 5 72 £ 15 L 2B A E D - 72 2 & AW &
nhTns,

ZOIED, I EEL AR E L#lES 2 WdE s hTng, a6 &, BREMNIC
»HBI8D/IBUEE S AR L LBt a#HhEL. 2 PV AF x v 7 OFEREEN34% (1333
5) B o722 L EREL TS, NHBEHESTZ MLV 2F 2 v 7 HIEN I S g BE
HELTR [BHEBTHS7:0] PRETH 72, ALY 13, BRILNIC S 5/
e gic, WesE (29093E)) S BICEREN A RO REDO T (33148385, St - SO -
L) 2T TA M ZAF 2y 7 OFEfEREMET LTS, TOME AL ZAF 2y
7 DFEIERIGHIBETIS% ., ZLHT6%EA->THD, RERBIZEDERD Z2BUREHS
MIZU7=, ZOMETIE, #A Y 2N ZAHYEOFEIN R b L ZF 2 v 7 ERRIZD
WTHERETLTHD, HYFEOWBHEL TIIZA N L 2 F = v 7 DEfEEDSHRIZE P 722
EEREL TS,

M—1—(2. APLRAF v 7 DRHE

5 OREFEY Tld. A ML AF 2y ZHIEOEBRIMN S - 7=HED S B, EERIC
2 MV AF 12y 2 R U -HBEOEGIE, FEELSONL LOIHEIGIZER L T3 9578)E T
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92.0% . /INEFEFZELIZHEHE L T2 978)#H T84.7% Th - 7=,

FALS * 3, B0 @B O 2 b L 2 F 2y 7 — E R LR RIS W O A7 & I L
729 @#E31L,156 ADT — 2 ZFH L, 2 bV 2AF 2 v 7 ORZBENIN.8% TH 722 L AWML L
T3, HEGHEINC R 722883, 7B #HBE0ALL EOHIESTI391.1%. /I3 T
1387.3% Th -7z, MATIDOERTIE, HEHEOBMEICK > TREBRIELAONZZ L &
WELTHD, 16~29K 12 bR T30 L, L7 #E A8, B3I R CRtRR e O i 3 - B
7 E QRN FHER L ~4INDFZELIIE T B 978 #EH IR T EEES0~999 A D FiE
BRI 2B EOZREN, TATNERICE, > Z LB LTS, —f, BlEEL
HRZZBEOBRSE - fSAEOFERME, 5 KO 1 ~ 49 NO IR T 2 97 # & N 7zBEo
F7 1,000 ALL O FHIEGITIE T 3 9701 #% OZMBIIARI, > 720 F 72, @ HIEREZE
EMBLLHBETEBEINZZ ML ZAF 2 v ZIZERBRENGNZ LIRS N,

MBS 13 — BN (KB X ORI OMAIAEHRICA ML AF v o %
Fhie U 7= I CZMENT% Th -2 Z L 2 WE LT3, ™ &, IGEELE - Yikis &0
BRO¥ME G N —TREENRIZEHL 2 2F 5D Z b L ZF = v 7 OZHREIZ20164-
73100%. 20174E2399.6% TH - 722 & Wi LT\ 5, BB O/ 258 & L 72 2 i
DT Y T, BEEHITB T 3HHEOZRBIHE X T EL 5 7,

M—1—(3). HANLRAEDEE

BHOOEEME? TlE. A ML AF v 2 52ZRLAEFEDS S, ASS [EX L 2H]
EHE I N LB L 2EIE TEEBEONL EOFEST14.2% ., NI HFEY T14.4%TH
577, Tsutsumi et al.’’ 1&, 97HFH1,650 NE R L LA v & — %y FAGEFEHBL., &2 b
L 2% (BREVEZ b L ZAMSFEAEY 210, FEHREEEHRICEIL I ML 2F 2y ZHE
Efiv =27 [T, v=2 7] IR E N T B GHEIEEEC DO CHE) O #EIGA357
HEHMTL6.7%. FEHER (23 HM) TI155% Th -7 L WG LT3, X512 Tsutsumi et
al.’ 3, WM& — v 2SS 5975 14,718 A (BMET,356 A, & PE7,3620) %4t
R U-AimE 2R — MR EFER L., FRROFHNEEE FEME 2 b v 2 i 5 38 A 525755 H i)
THL2ZBADOEZ L 2EOBE B FET5.6%. KIET15.0%TH 72 LWL T\ 5%, Rl
WMO—FRIEN (K K OREHIREER) OFE TR, YK FIRED11% & A b L A &
EENEY, 2. ARBOWGEELE - Min & OBEKRO¥ERE G — TREOHE E 5
RIZFEEINZZ PV ZAF 2 v 7 TiE, 20162201712 b L AF = v 7 &ML 72 1ERDT
BHHELOOAD > B, 2HF L EEHA ML ZAHITHESE L2 B#HIZ5% 1FHOREGZ ML 2AH
IZEEM L5 6%, 2EHDAEA ML AFITHEA LEHIEIZ6%, 2L @A ML
2B L h 5 7297 0E1383% Th-7=Z EWWEEhT1E 7,
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m—1—(4). EICKZEEREDERE

EIS OEEBA? Tld. APV AF v 2 ARRLEBBEDS b, RIS & 5 mieE
U 72397 E K50 AN LA E O S3E 2 L T 2 978 T2.6%. /N R £ 1 # s
LTWBHBETO%THh o770 72 [mA ML 2E] LHEINZEOELE-ZEDS B, &
RIS & B iiddae 2 1 U Y 72 B3 97 @ H B0 AN EOFZELITEH LT 5 578 # T18.6%.
AN BB L T3 WNHETO0% TH -7,

RIS &, BSOS 1Z 5 214D KRB A R & L#lE 2L, @2 b LY 2HIcx
T B RAMC & B HEFREOFEFERIUZ DOV THEL T b, TORR, WA L 2AF & HE S
. A AET 2 HI16 U CRESER A & FEhE 4 2 R85 2 5T b & 0I5 L 72 R
B1392.5% Th 7= LM LT\ 5,

I—1—(5. £F9 6 LOBSREXEDERE

EHLOEEFEY Tld, AL 2F 2w 2 EZRLEZEBHEDS b, BSOS TS B
BSGENEE X N7z &M% L2 EOEIGIE33% Th > 72, 72, I HES 2R L LzK
160D Tk BRSO EICET 2 EMICH L. RE AR 1080 5 5 8 £ (80%)
2 TFEET S]] EEL Tz,

I—2. ARLZAF v 7 THVSNE Y —ILOFRM - LM

MAANE 55 72 18MHDER LD 5 B A, A MLV ZAF = v 7HIETHHASHREI N TS
BREMEZ b L 2 S MEZEOA M- 24 EIC OV TR LTn e (1), 2055, BEME
A b L AT G REEORI L A VAL AL OBGE A MET L 72 & 013 36, B %
(K & OB A #ET L7z 8 D1 3T, 2 Mo HiE RIS Y — L OBEMEIZ DWW TE I LTz,

M—2—(1). BEMIMNL ABHREZGREA 2 ZINIV IR E OREE

B G, WM OHEEIIC R 597368 A (FE288 A, KIESON) EXRE LM
Wi Zeic o T BREMEZ M L 2 SHEETED 2 b L ZARIBREOMN (229 H) &£ CES-D
(9 DR E CFHIE) O E OBIZ DWW THRET L, Wi DR T IBIRIR (Spearman
DIER B8 =0.800, p<0.001) AR SN 7=Z LA WMEL T3,

Tsutsumi et al.®’ 13, JBISEA L= 2 7MY ORI TS, BREMZ ML 25 HE
EEHOTEZ ML AEERET LM% (LI, 7o b4 7)) 2Z8 ¢, K6 (D
()2 L ZBOERE) Y OIS E (EEREPEEN ) ThBILE T Y M AT
L LEBADAs ) ==V VR ERG LTS, ZOME, v =27 MIRENTWEH
v bA T (2 PV ZARIBOBREMNTIRULE) 2HOZHEOREZ ML ZAFITHST 2 E0OH]
A, BE. KPR Youden index. FGtERhEE, BEMEFHRIZ, 2 Z2116.7%. 60.5%. 88.9%.
0.504, 47.3%. 93.8%TH 7= Z LEWMELTWB, /-, BEAI ) -V VBN EL /-
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(Youden index 2’ KA L 72) DI, vy bA TEESKRE T INTRGETH 722, %
DA, HEA ML ZHIZHEN T2 EDOEAIE32.3% 28U, Bt rh3R1333.0% 1K L7222
EHERLTWS,

[l U < Tsutsumi et al.” i3, X=2Z2 54 VIZBFEEA L 2H (w227 ITRENT
W DA AR IS D W THE) O AE L. T 0% 1ERIZET 5 12 AU EORBIPERR
¥ (NET—22 001 OB Cox N — FETFMICK > THE L T\ 5, ZOME
BOEA L ZAFITEY LEBE. M LA S BTN, ZOBRO X Y ZILAL ZARHIZ
KB EMIERAREY 27 (Fin. S, Wi, WA, 2 bL 2F o v 2 %OEEREZ 4
9 TIZK BMREZT 720 E D D E L 72 — F ) 2R T8.68. LMET3.67. #1435
ERIF G kA, BET30.1%,. &MET25.6% Th -7z &Mt LT3,

MI—2—(2). BEMIN ABZREZEER ELEREERE L ORE

E Y 1, MRS B IR B £ A0 721,895 N B R RIC, BREMEZ b L X5
O 230 i AT L., EHEOHCHORRE OBE 2 KRG L T 5, T
ROBREMEZ PV 2 SFAEZIC L > THE S AL XLO@ & 230, 5RO L L
DHEHERLEFROEE NH ORI E AR AADOBMEAF L T2 2R L T\ 5,

Y3, WD FEBCEF T 5 978368 N (AME288 A, LME8OAN) A MRIZ, D
W & BEOBOIRENE 2 N L 2R SHEEEOEA A B LR LT3, ZoME, B
Tk, FEoE#K tHoay ba—-, ERIOYR— b, (LFEowM, X OMHHEOER
A, Tk, hEoWEE, LHEOERK. BXOMEORNEHESLHEOmEE & H RIS
B L W2 e a@E LT 5,

BEETS ™ 1%, HERELE S O BRI IC B 2 BYE @B ECLAE RIS, R—254 Vitk
AN b L A SREEOEH 2T, ZO% 4 FEROBEEIGHE ) O BE(L & BE§
UM EREI LTS, ZORE, SERNEHE, X230, BXU LAY 509K — b A%
IR OB E FRICBE L Tz Z e AWM S hTn 5,

M—2—(3). MENZEY-ILOLEH

BRSO 3, BREEMEZ ML 2 S AT I BT RO Z b L 2R & P O W A — bz,
Yy VN — Z IR 2 CHDE L 7z EIRO B & A S b s AT T ) v 7T 05
DAL ARIBD55.2% HNHATTRETH > 722 L &m L. MEROMEAH O Ah 2 EEN4 1
LT3,

BHEE I, B A b L 2 BN ORISR ST 5 RAIA R ERICEE LV & IZBR S 29,
AVANNILZIAFADY) 22 % IELLKGHliT 2 720D XHRY — LB BETH 5 &L Ty
3, 1o DME TR, ZOREAEA, AL AF oy ZHIBICEBWCHIEICHEHTZ 35
DOWAL ) ==V T AL JiT A L) OFHEREL T3,
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M—3. APLAF v IHIEDHE

MAANE LS 7218WD D B, 3MAZ b L ZF x v 7 HIEONRIZONTHRE LT/
(F1), 2055, BHBREGEODHRIZOVTRELZEDL 1. 2 ML 2F v V7GR
OBWHJFEDNRIZDONTHET L 728 D28 1. £ OMOBEEH AT 70 —FORHRIZDONT
BT L7230 1M TH - 7z,

Imamura et al.?? 13, Z ML ZF x v 2 HEIC B 2 BEBEREOEKE . 2 L A KID,
BEXOMLHFHONST =2V ZEDOREIZOWTHRE L TW5, & MV AF o v 7 BT
D20154-11 H~20164F-2 AIZN— 2 F 4 Vil %17 - 7= W87 %5 3,891 A (%I 6 D2 A >
ER—ONEE) 2RREL, 1FBICT A0 T v THEFEHL T, APLZAF 2 920D
Zh. B X OMGERRSGE S TGS N2 AL 72, Z P L 2F 2 v 7 OZH. B XU
BREISCEORBROAMOMALGDEICH DI E, HREL [EH568 4] (539%). [ZA ML 2
F v DA (405%). [BSHBRESGEDA] (3.0%). [EH55EHD | (2.6%) DARHIHE
L. DEIZ L ZRIE,. BXMEFEOIST + =~V 2OBROECIZZEDR & % 2 B RGTL 72
EZA [EBEEHD] B, €568 5L ] BHIIAR, 2 MLV ZARIBHERIZIKTLZZ
ERMEINT VWD, ZOMREME 2 Imamura et al.?” 13, Z b L ZF = v 7 HIE TR
FONTWBEZ ML ZAF 297 OEBOATIEIHED A I L 2 RKIBOBEITIZRIRE T X
<. WOBBRBINE A MAB DY TEET 2 Z EWENTH B WHENED & 5 L RO T T3,

Z NV AF oy ZREROBHGHEZOOT, FES™ &, IT BMAEICEH - 297 @#371
NERGIZ, FEZISHTBEEL? S 2 b L ZRAER Z OBEER, 2 b L Z QU B 5
BFER, BXOT P34 ZERIFIZERR T 2 Webd 2 7 4 & FHWTREFRI % 17 - 725568 D%
RRGEEHRE LT3, ZOME, 2OV AT L2EFHLTA ML ZF 2 v 7 ORISR AERH L
7=#id. FIHRTE L TR b L 2 LOREAND KD & R UERGE RS RE L 722 &
WS 2 » A THEF S22 & I K ORRMROMER: 2 RS A R I O MEHR 1 B L
2 MR I NSz, TOBHE LT, e x 2 b L Z BRI EE L 2B 0 kL
LEEBBICZ IO 5h s K5, MARERREHORIZ, WE,» LA S5 A b L A5k
DLIS— b —ZHR L THL ZEDHEREMNR, [N RS, (LHROMAZIZ X
A MVABFIZED KSR DODEFT DT F3 4 ZEM5- L. 2DOHE»SHD Ah
RLFVEBDO B AR L 722 E AT H - - WTREME 2 251 T B,

ZOMOBAEN LT Tu—FTid, HIHo™ », B aRilEEo 2 #5168 A (F1E134
A ZME3AN) BRI, Z bV AF 2w ZFERERICHEML 72, ttAmmEE. i4 OttBAD
Z MV AT THME, B K OEBEEEHES,S. 2 L AR B XOC A P LA RIS % SGE
FTHPIRIZONTHRF LTS, 2 b L ZABERIZOWTIE, REEREDS FA L, 1T MK
TFLTWz, 2L ZAKIBIZDW T, G2 b L 2 KIBOSEEIER S zh, DR X b
L ZARIBOEEEER SN o7z, A P L ZARKOEEER R S s> 72MBie LT, 72/
POEBNEOBENS TR THESF, Z2OZ L RO IEILEh TnanT L
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B S TOWBAEESAERI N TS,

V. E%
N—1. ZMLXF v 7HIEOEBRIRT

ALE2—Tl&, A MV RF v 7HIEOFEMFIL, FEEBE0NLL EOFHEST53%, /)
B D T12~56% Th > 7z, 7272 L, FIHF 512K 2 MEIF2016F 12 APMNICEE S T
. ZThUBEFEIE SN2 BAIED AT TOENWD, SEBOEMBLRITIZINIDEHNER-
b p?, HELD O IEIEE B EANOWE A SUMER SN EFBHEICKE X P L AT
oy 2 HIEERNOBE (20174) P12k b &, 2 ML 2AF 1w o HIEOEIEIEH R FE
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EDITORIAL
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Preventing overwork-related deaths and disorders—needs of
continuous and multi-faceted efforts

This issue of J Occup Health (Vol. 61, No. 3) published
three relevant reviews on overwork-related disorders in
Asian countries, where this health problem has drawn a large
amount of attention. In these three countries (Japan, South
Korea, and Taiwan), workers tend to spend long hours at
work. Furthermore, these are the only countries in which of-
ficial worker's compensation guidelines recognize long-term
overtime hours as a work-related factor for cardiovascular
diseases (CVD). The labor administration in these countries
have launched several countermeasures against overwork-
related disorders. In Japan, the 2014 legislation regarding
the prevention of overwork-related deaths and disorders in-
cluding suicide (karoshi and karojisatsu) has accelerated re-
search in this field. Japanese studies have identified several
characteristics of karoshi and karojisatsu, and implemented
preventive actions based on the findings.' Following the
Japanese legislation, South Korea developed several preven-
tion and compensation policies in response to long work-
ing hours. These policies appear to function by improving
working conditions in South Korea. However, researchers
suggest that a major issue remains in small- and medium-
sized companies, which is also an issue in Japan.2 Chang
and Lin reviewed the background, revision, and impact of
policy changes regarding overwork-related CVD in Taiwan
and found there were difficulties in implementing effective
measures nationwide.’

Karoshi was first recognized as a social problem in
Japan as early as the second half of the 1980s, however,
scientific evidence regarding the prospective relationship
between long working hours and CVD has only accumu-
late recently. Meta-analyses based on pooled data from
European cohort studies, which included unpublished re-
search, provided the most robust evidence related to the
research question.4 This analysis showed elevated risks for
CVD among those who worked long hours compared with
those working standard hours. The association with long
working hours was stronger when stroke was the outcome,
than when coronary heart diseases were outcomes: clear
dose-response patterns were observed between long work-
ing hours and stroke onset.* The prospective association

between long working hours and onset of depression was
also examined. One study that included 10 published co-
hort studies and 18 unpublished studies showed a statisti-
cally significant (albeit weak) risk elevation.’ The analyses
found weak or non-significant risk elevation among studies
from European and US/Australian cohorts, but did find a
moderate risk elevation among studies from Asia, which
included countries with long working hours, such as Japan
and South Korea. These research questions are now about
to be replicated.

The mechanisms through which long working hours lead
to onset of CVD are often explained by the exposure to ad-
verse workplace hazards induced by long working hours and
the reduced time resulting from long working hours. The
former mechanism includes psychosocial stress, physical
(noise), and the chemical (dust and toxic chemicals) environ-
ment. The latter includes lack of sleep and physical activ-
ity.6 These upstream factors are thought to induce behavioral
mechanisms (eg, over eating and drinking alcohol), followed
by then clinical stage before manifesting CVD (eg, high
blood pressure, dyslipidemia, diabetes, inflammation, atrial
fibrillation, and hypercoagulability).

There is room for interventions focused on working
hours. Articles in this issue of J Occup Health suggest
several countermeasures along with legislation to regu-
late overtime by setting a limit."* One suggested measure
is introducing a minimum daily rest period to facilitate
recovery from occupational fatigue and ensure workers
get sufficient sleep. However, karoshi and karojisatsu
cannot be prevented by decreasing working hours alone.
Reducing working hours may result in high intensity
work or stopping the supply of necessary services, unless
there are also changes in the quantity of work or ways of
handling tasks. Working hours are also closely related to
occupational stress. Interviews and consequent measures
by occupational physicians are being implemented for
workers who work beyond the overtime limits, and work-
ers who are identified as having high stress and request to
meet with physician under Japan's Stress Check Program.1
Avoiding trauma—occupational injuries—would also help
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to prevent workers from psychological damages. Creating
a safe psychological environment is therefore an import-
ant strategy. In today's society, boundaries between work-
ing and private lives are ambiguous, and careful attention
should be paid to immersion of exposure in the workplace
into private life. In addition, some kinds of consumption
behaviors are related to working hours in contemporary
businesses. For example, people enjoy the convenience of
overnight delivery, but this consumption behavior places a
burden on the distribution system. Continuous and multi-
faceted efforts, including increased public understand-
ing, are necessary to prevent overwork-related deaths and
disorders.
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Abstract

Objectives: To provide a range of standard evidence-informed recommendations for the primary prevention of
mental health problems at work. Methods: Occupational health experts and practitioners evaluated systematic
reviews of primary-prevention measures for occupational mental health. A series of consensus meetings were held
with the intent of developing primary-prevention guidelines for mental health at work. Results: Three preventive
strategies were developed: self-care training, supervisor training, and improving the workplace environment. The
guidelines for self-care training consist of four steps that coincide with the process of formulating and implement-
ing measures to help individuals cope with stress (self-care) in the workplace: planning and preparing, deciding
what self-care entails, selecting the forms of self-care, and making subsequent efforts. Six recommendations and
four tips are provided for these four steps. The guidelines for supervisor mental health training have four categories:
selection of training participants, content, delivery format, and frequency. Based on recent findings, we provided
recommendations for the content that should be included in training. Training has been shown to improve supervi-
sors’ knowledge, attitude, confidence, and behaviors in supporting employees with mental health problems. For
improving the psychosocial work environment, 12 items were compiled, including eight recommended items and
four tips in four categories: planning and organization development, implementation regarding the basic rules of
procedures, proposals for effective improvement measures, and continued implementation. Conclusions: Based
on the best evidence currently available, we propose guidelines for primary prevention for mental health at work.

Keywords: improving workplace environment, management, organizational approach, participatory approach,
self-care training, stress management
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Introduction

In a previous study, we developed guidelines for occu-
pational practitioners regarding the primary prevention
of mental health problems at work, providing three main
prevention strategies: self-care training, supervisor train-
ing, and improving the workplace environment". These
guidelines were based on a systematic review of studies
that investigated the psychological stress responses of
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employees as study outcomes. In addition, expert opin-
ions were obtained and incorporated into the suggested
guidelines. Since we published our original guidelines,
several studies have provided new evidence regarding the
prevention of mental health problems in the workplace.
Thus, we sought to update our guidelines based on this
new research.

To improve workplace mental health, international
organizations, including the World Health Organiza-
tion, International Labour Organization, and European
Union, have adopted common strategies to disseminate
useful tools, such as guidelines and manuals based on
evidence and best practice’. Although the major pro-

@ @@ 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
BY NC ND

non-commercial and no modifications or adaptations are made.© 2019 The Authors.
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grams adopted by the organizations mentioned above
are focused on risk management, similar strategies are
appropriate for the development of practical measures
for workplaces to improve the psychosocial work envi-
ronment. The guidelines presented here were developed
based on the best evidence currently available and are
intended for application in the workplace. Because rel-
evant evidence is limited in the field of occupational
health, we also took consensus of experts into account.

Characteristics of guidelines

Interventions designed to reduce occupational stress
can be categorized according to their focus, content,
method, and duration”. Regarding their focus, interven-
tions can be divided into two main categories: 1) inter-
ventions that aim to increase individual psychological
resources and responses, such as coping (individual-
focused interventions), or 2) interventions that aim to
improve stressful work environments (organization-
focused interventions)*”. The first category of interven-
tion is usually referred to as stress management inter-
ventions or self-care training, while the second category
refers to interventions like organizational development
and job redesign (improving workplace environment)®”
and supervisor training'”. Accordingly, three preventive
strategies were developed in the proposed guidelines:
self-care training, supervisor training, and improving the
workplace environment".

Suggestions in the currently proposed guidelines are
classified into recommendations and tips. For each sug-
gestion, proposed measures are presented, along with
their rationale and key aspects of their implementation.
The distinction in the level of a suggestion was made
according to the level of evidence; items are recom-
mended if the measures were found to be effective or fea-
sible in the workplace in empirical studies, whereas tips
are composed of items that experts’ consensus suggested
to be included. Occupational health practitioners can eas-
ily prioritize measures in accordance with feasibility in
the workplace and adapt the measures to their workplace.

Methods

1. Literature search for the first guidelines

For the development of the first guidelines for self-
care training"'", a working group including one of the
authors (AS) selected studies that had been published
from 1979 to 2009 from the databases of PsychAR-
TICLE, PsychINFO, PubMed, MEDLINE, the Web of
Science, and the Ichushi-Web (a Japanese medical sci-
ence literature database). The following keywords were
used: (worksite OR work OR workplace) AND (stress OR
distress OR depression) AND (management OR reduction
OR prevention) AND (training OR program OR interven-

Akizumi Tsutsumi, et al.

tion) AND (clinical trial OR randomized controlled trial
OR randomized controlled trial). Eligibility criteria were
as follows: 1) primary prevention; 2) individual-focused
intervention; 3) psychological distress, depression, or
anxiety as primary outcomes; 4) conducted in the work-
place; 5) randomized controlled trial or controlled trial;
and 6) original article. Following these criteria, 60 studies
were included in the qualitative review.

For the development of the first guidelines for supervi-
sor training"'”, one of the authors (AT) selected studies
from the databases of PubMed, the Cochrane Library,
MEDLINE, the Web of Science, and the Ichushi-Web,
using the following keywords: (education OR training)
AND (supervisor OR manager) AND (job stress OR
mental health). Seven controlled studies that included
outcomes of occupational stressors and stress reactions of
workers were selected up to 2010.

To develop the first guidelines for improving workplace
environment"'?, a working group consisting of multidis-
ciplinary members, including one of the authors (TY),
referred to two major systematic reviews on job-stress
reduction by means of organizational interventions'"
and two intervention studies conducted in Japan after the
publication of these two review articles'>'?. A total of
33 articles were used as basic sources for developing the
guidelines. In addition, other relevant articles were also
referred to for re-examining the practical use of guide-
lines.

2. Consensus meetings for the first guidelines

To confirm if the guideline content is applicable for
practice, we held a series of consensus meeting. The
meeting members included stakeholders who were rep-
resentatives for management and labor (Japan Federation
of Economic Organizations and Japanese Trade Union
Confederation) and occupational health practitioners, a
psychologist, researchers, and a lawyer with expertise
in the occupational health field (listed in the Acknowl-
edgment). The primary investigators on each preventive
strategy (AS for self-care training, AT for supervisor
training and TY for improving workplace environment)
presented the draft of guidelines and asked the members
of how to improve the draft. Based on the recommenda-
tions of these stakeholders, the draft was revised. The
process was repeated twice, and then the first guidelines
were completed.

3. Revision of the guidelines

In the current revised process of guidelines for self-
care training, 44 newly identified studies, which had been
published from 2009 to 2015, were selected, following
the same procedures as those in the first guidelines. The
added evidence was similar to that in the first review, but
the background information was expanded.

In the current revised process of guidelines for supervi-

—219—



o O
WYEnvironmental and
W Occupational Health Practice

sor training, five newly identified studies were selected
up to April 2019. While the added evidence was limited,
the expression was aligned with the other guidelines and
the background information was expanded. As the guide-
line contents were not changed substantially for self-care
training and supervisor training, consensus meetings were
not held for the revised processes of those sections.

As for the guidelines for improving working environ-
ment, the working group referred to the latest review'”.
Scrutinizing the latest information confirmed that the
use of the first guidelines was expected to standardize
workplace environment measures as means of primary
prevention for occupational mental health and to promote
improvement actions, particularly at small- and medium-
sized workplaces with the support of occupational health
professionals. However, as the updating process clarified
the importance of overcoming the practical obstacles
against the implementation to facilitate the process of
improving the workplace environment, ‘how to imple-
ment the process’, including usage of tools, has been
emphasized in the current guidelines.

Results

1. Guidelines for self-care training
1.1 State of the art on self-care training

Several previous review articles™®*" have reported
that self-care training in the workplace can be effec-
tive for reducing employees’ stress-related complaints.
Accumulated evidence has led to the development of
guidelines for self-care training in the workplace. A total
of 10 suggestions (six recommendations and four tips) are
presented in the guidelines'” (Table 1). These suggestions
are arranged following the steps involved in formulating
and implementing measures to help individuals cope with
stress: planning and preparing to implement self-care,
determining what self-care entails, selecting the forms of
self-care, and carrying out subsequent efforts. Those in
control of developing measures to help workers cope with
stress can immediately see which actions they should
take.

1.2 Content of guidelines
Category 1: Planning and preparation

Self-care training can be effective through the use of
newly acquired knowledge and skills. The inclusion of
at least two training sessions and one follow-up session
is recommended to reduce psychological distress among
participants™”” (Recommendation 1).

Self-care training may be provided by specialists in
occupational mental health or occupational health profes-
sionals®?" (Recommendation 2). When a specialist out-
side the workplace provides care, the specialist should be
provided with information regarding workplace charac-
teristics and the needs of potential participants. If training
is conducted by an occupational health staff member with

little experience in implementing self-care, they should be
trained in the necessary knowledge and skills in advance.

Many workplaces use questionnaires to assess the
stress levels of their workers. Simply informing workers
of their results on these assessments is not appropriate
to reduce their psychological distress. Self-care training
in combination with feedback about a profile of stress
assessment should be provided™*” (Recommendation 3).

When self-care training is implemented in the work-
place, various constraints on time, expense, and person-
nel can arise. In such instances, groups most in need of
the training should be identified, and the training should
begin with those groups®™ (Tip 1). In selecting a certain
group, a high level of interest in self-care, conditions in
the workplace (whether conditions facilitate the use of
what has been learned), and the level of stress should be
considered.

Based on the conditions in the workplace, the burden
placed on participants, and the associated fatigue, the
duration of a training session should be kept within 2
hours® (Tip 2). If a single session does not allow ade-
quate time for training, self-care training can be imple-
mented over multiple sessions.

Category 2: Deciding what self-care entails

Review articles on individual-focused stress manage-
ment in the workplace™**" have indicated that the most
effective stress management programs are those involv-
ing cognitive-behavioral training or cognitive-behavioral
training in combination with relaxation techniques.
Therefore, applying cognitive-behavioral training or cog-
nitive-behavioral training in combination with relaxation
techniques is recommended”?” (Recommendation 4).
Since a range of cognitive-behavioral training and relax-
ation techniques exist, appropriate techniques should be
chosen in accordance with the needs and circumstances of
potential participants.

Category 3: Forms of self-care

An appropriate format should be chosen, taking into
account the circumstances of participants, the trainer, and
relative advantages and disadvantages of each program
format™ (Recommendation 5). Programs can be con-
ducted as group training, individual training, or through
e-learning. There are advantages and disadvantages of
each format. For instance, group training allows a large
number of participants to be trained at one time, but
participation tends to be more passive, and it may be chal-
lenging to meet the diverse needs of participants. Indi-
vidual training involves one-on-one interaction between
trainer and participant. This method allows a flexible
approach to meeting the participant’s needs, but is more
expensive (including labor costs, as well as the allocation
of a location and time). Web-based learning (e-learning)
is free from the constraints of time and place that hamper
individual training and group training, and allows partici-
pants to learn at their own pace. However, participants in
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web-based learning programs have few opportunities to
interact with other participants, and participants can only
learn in places equipped with a computer.

The effectiveness of self-care training can be improved
through the repeated use of learned knowledge and
acquired skills in everyday life. Thus, creating conditions
in the workplace that encourage workers to apply learned
skills is crucial™® (Tip 3). In a workplace where workers
are given appropriate discretion, opportunities to apply
newly acquired knowledge and skills will occur, enhanc-
ing the likelihood that training will be effective. Thus,
self-care training should be accompanied by measures to
increase worker discretion in the workplace.

Category 4: Subsequent efforts

Self-care training can lead to reduced psychological
distress by teaching both knowledge and skills and by
encouraging the use of newly acquired knowledge and
skills in everyday life. Following training, a follow-up
session should be conducted to enable participants to
reflect on what they have learned, to encourage them to
remember the knowledge gained and the skills acquired,
and to encourage them to apply their newly acquired
knowledge and skills in everyday life” (Recommenda-
tion 6). This will help participants improve the effective-
ness of the training.

Even if participants understand the content of train-
ing, improvement of mental health cannot be achieved
without applying what has been learned to everyday
life. Thus, it is recommended to encourage workers to
apply learned knowledge and acquired skills to their own
problems and circumstances™*” (Tip 4) by, for instance,
assigning homework to the participants.

Akizumi Tsutsumi, et al.

2. Guidelines for supervisor training
2.1 State of the art on workplace mental health training
for supervisors

A recent systematic review and meta-analysis revealed
that supervisor mental health training improved supervi-
sor’s knowledge in terms of mental health issues and
their roles and responsibilities when supporting employ-
ees with mental health problems; their attitudes towards
mental health issues, such as non-stigmatizing attitudes;
and their behavior in supporting employees experiencing
mental health problems. However, due to the relatively
small number of studies, no effect of supervisor mental
health training on employees’ psychological distress has
been confirmed’”. Thus, as in the first guideline set”, we
updated our guidelines based on the best available indi-
vidual evidence showing positive effects of supervisor
training on employees’ health outcomes.

New evidence has accumulated since we conducted our
first systematic review'”. A cluster randomized controlled
trial revealed that a 4-hour manager mental health train-
ing program led to a significant reduction in work-related
sickness absence’”. A 3-hour training program designed
to increase leaders’ mental health literacy, with primary
areas including early recognition, early action (referral
for cases) and assessment, resulted in a reduction in the
duration of short-term disability claims of employees in a
cluster randomized controlled trial®”. Another controlled
trial using a wait-list design with random assignment
indicated that a short (3-hour) training session for lead-
ers increased their subordinate employees’ willingness to
seek out resources””.

2.2 Content of guidelines
Category 1: Selection of training participants

As a general rule, training should be provided to all
supervisors (Recommendation 1). Evidence from one
study suggested that a higher proportion of supervisors

Table 1. Guidelines for self-care training for occupational mental health*

Category 1: Planning and preparation

R-1 Include at least two training sessions and one follow-up session

R-2 Trainers may be specialists in occupational mental health or occupational health professionals
R-3 Feedback a worker profile of stress assessment in combination with stress management training
T-1 Start with groups that are most in need of that training, on the limited condition

T-2 Wrap up a session within 2 hours

Category 2: Deciding what self-care entails

R-4 Apply cognitive-behavioral techniques, combined with relaxation techniques if appropriate

Category 3: Forms of self-care

R-5 Select the training format (group training or individual training) in accordance with characteristics
of and conditions in the workplace and characteristics of and circumstances faced by participants
T-3 Create conditions in the workplace to encourage participants to apply what they have learned

Category 4: Subsequent efforts

R-6 Conduct a follow-up session where workers can reflect on the program
T-4 Encourage workers to apply learned knowledge and acquired skills into daily life

* R-# stands for six recommended items, T-# stands for tip items in four categories.
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participating in training sessions led to better outcomes™.

Identifying populations with an increased need for train-
ing is also recommended, based on the finding that cases
that showed positive effects of supervisor training tended
to have a background requiring mental health manage-
ment’®. Identification of such a group can be useful for
prioritizing target supervisors and planning training
focused of the needs and circumstances of the target
workplace (Recommendation 2).

An experts’ consensus suggested the importance of
stratifying the target management position according to
needs in training content (Tip 1). For staff who supervise
others, the main training content may include a process
for dealing with employees and cooperating with occupa-
tional health staff members; for business managers, train-
ing to ensure the effectiveness of establishing a system for
mental health support was thought to be important”.
Category 2: Content of training

Our previous review focused on studies showing the
effectiveness of learning content that was delivered as
a package'” (Recommendation 3). Recent studies have
reported the effectiveness of individual content, such
as a combination of mental health knowledge and com-
munication training’”, early recognition and referral for
employees (mental health awareness training)’”, and
improving employee resource utilization’. Training in
active listening could be effective, although the detailed
effects are unknown because the technique is typically
incorporated in a package of several intervention compo-
nents, and the effect of the individual technique has not
been tested™”.

A mixed-method study identified specific attitudes
and behaviors of supervisors that may impact workers
with mental health problems returning to work’”. These
include knowledge about symptoms of mental health
problems and administrative procedures to return to
work, appropriate responses and an empathic attitude,
adjustment and reallocation of job responsibilities, con-
sideration of other workers, and cooperation with occu-
pational health staff and external organizations. Although
this content belongs to tertiary prevention, we decided
to include it in the delivery package together with other
contents related to secondary prevention (‘early recog-
nition and referral for employees’) because providing
supervisors with appropriate information and skills could
be an effective means of enhancing mental health within
an organization®.

Category 3: Delivery format of training

Beneficial effects of training appeared to be achieved
through improved knowledge and the consequent favor-
able behavioral changes of supervisors™*. It is important
to enhance not only knowledge but also self-efficacy
among supervisors. For the latter purpose, incorporating
participatory training, such as role playing and interac-
tive case studies, is recommended’. Such trainings

can be applicable for developing listening and advising
techniques (active listening and referral for employees)
(Recommendations 4 and 5).

It is necessary to seek efficient ways to promote better
understandings of managers. Online training is an option.
It allows participants to learn at their own pace, without
time and place restrictions, which are often problematic
in face-to-face training. A guided e-learning program for
health managers based on Health and Safety Executive
Management Standards was found to be acceptable™.

Expert opinions suggested that incorporating data or
cases that are specific to a particular workplace into the
training program may help to engage participants (Tips
2 and 3).

Category 4: Frequency

Evidence is still scarce regarding the long-term effects
of training beyond 1 year. Randomized controlled studies
have suggested that beneficial training effects on supervi-
sors’ knowledge last no longer than 6 months following
training’>*”. The experts in the current study also pointed
out that attempting to convey an excessive amount of
information may reduce the educational effects of train-
ing. Taken together, this evidence suggests that training
needs to be repeated to maintain the effects, and provid-
ing training at least once each year is recommended (Rec-
ommendations 6 and 7).

3. Guidelines for improving workplace environment
3.1 State of the art on improving workplace environment

In recent years, increasing attention has focused on
the effectiveness of the organizational approach address-
ing the improvement of the workplace environment
using primary prevention measures"'*'”. This view is
also adopted in psychosocial factors management in the
workplace, as represented by the European Directive
89/391 — OSH”. Improving working conditions through
workplace-level interventions is expected to reduce the
negative impacts on health of workers. The effectiveness
of preventing job stress through improving the workplace
environment has been reported in several recent system-
atic reviews™'*'” which included a number of studies
conducted in Japan'>'**'*? However, in these reviews,
a lack of consistency of the intervention effects has been
noted'”*”, and it is important to discuss methodological
and practical aspects of such interventions**”. Difficul-
ties in engaging employers*, the role of employees in
intervention activities, interference of the intervention by
organizational changes and personnel turnover*”, and an
inability to adjust to a variety of confounding factors***”
have been identified as major factors leading to such
inconsistency.

To successfully conduct workplace interventions for
preventing stress at work, how the employees evaluate
the intervention itself, how the employees are involved in
the planning and implementation of multifaceted preven-
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Table 2. Guidelines for supervisor training for occupational mental health*

Category 1: Selection of training participants

R-1 Provide mental health training to all personnel in managerial positions

R-2 Identify population with an increased need for training and prioritize their training
T-1 Stratify the target management position according to needs in training content

Category 2: Contents

R-3 Deliver the following contents

- Workplace mental health policy

- Significance of positive mental health

- Correct knowledge of mental health problems (eliminating prejudices, stigma)

- Roles of supervisors (improvements to the workplace environment / individual consultations)

- Early awareness of developing cases and how to deal with them

- Support for returning to work (administrative procedure of returning to work, arrangement of work condition)

- Self-care recommendations, including stress awareness, relaxation, and coping methods

- Information on medical institutions or liaison offices both within and outside the workplace and increasing employees’
willingness to use the resources

- How to contact and consult with medical professionals or cooperate with other insiders

- Importance of protecting workers’ privacy
- Major occupational stress models
- Active listening and communication training

Category 3: Delivery formats

R-4 Incorporate participatory training to develop listening and advising techniques

R-5 Present interactive case studies
T-2 Present issues and data of the workplace

T-3 Present case examples to increase motivation in training participation

Category 4: Frequency

R-6 Provide training once a year

R-7 Provide training periodically (not only once)
T-4 Plan stepwise training

* R-# stands for seven recommended items, T-# stands for four tip items.

tive measures, and how the line managers and supervisors
are involved in the intervention processes are important
factors to consider™*®. Meanwhile, work environment
improvement tools for job-stress prevention, such as men-
tal health action checklists, have been developed“”, and a
series of studies has been conducted to assess the useful-
ness of these tools™'>'**”. It is important to clarify which
aspects of ongoing intervention procedures and manage-
ment processes are useful for overcoming the difficulties
encountered in workplace-level interventions to improve
the work environment.
3.2 Content of guidelines
Category 1: Planning and organizational development
Workplace improvements in which workers actively
participate are generally effective in improving mental
health"'**_ The improvement process commonly fol-
lows steps involving policy setting, planning, implemen-
tation, and evaluation™*'®*". The usual efforts, such as
redesigning work, reducing workload, and improving
communication, may also be involved in meeting the
needs of a system-based approach'”. In clarifying policy,
these steps require the creation of a concrete system and
role-sharing to secure an internal system for improving
the work environment'®. In the decision-making pro-

cess for improving the work environment, interventions
involving workers are essential for improving psycho-
social and health indicators"”"'**". Organizing a “work
committee” designed to reduce work stress under a stress
reduction program, comprising supervisors, workers, and
occupational health staff; setting up a work team; and
improving the work procedures and command systems in
varied work stages are also reported to improve depres-
sion scores and rates of sick leave*”” (Recommendation
D).

Organizations conducting work environment improve-
ment generally focus on taking a problem-solving
approach™*'**® A step-by-step problem-solving process
through participatory workplace improvement activi-
ties is typically realized by a group of workers engaged
in the same manufacturing area, or in a work team with
improved job performance'® (Recommendation 2).

As one of the important steps of primary prevention
measures through improvement of the workplace environ-
ment, support and policy statements of top-level manage-
ment, such as the president or plant manager, have been
identified'**". Discussing the needs for work environ-
ment improvement involving a management department
or a human resource department is recommended when
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beginning workplace environment improvement'>'**.

Effective workplace environment improvement is widely
recognized as a process that operates in stages to gain the
understanding of the organization and the workplace™'®

(Tip 1).

Category 2: Implementation regarding the basic rules of

procedures

Learning from good workplace practices in the same
industry is important for stress prevention through the
improvement of the work environment™'*'”. To share
concrete examples of workplace environment improve-
ment, it is useful to collect good practices that have
already been implemented and utilize them in improve-
ment activities'”. Similarly, providing good examples
of workplace environment improvement is proven to be
useful in management supervisor training"” (Recommen-
dation 3).

Previous studies have provided evidence for the ben-
efits of involving worker-participation in improving
the workplace environment on the health of individu-
als""'****3"_ Work environment improvement activities
undertaken by committees organized by workers and
mental health experts in the workplace have proven use-
ful for improving psychosocial indicators, such as the
sense of control and subjective performance, mental and
physical health status, work stress reduction, absence rate
decrease, and other health indicators™***>**®) Creating
several small groups in the workplace, meeting once
every 2 weeks to identify psychosocial stressors, and pro-
posing solutions to employees and managers have proven
effective in dealing with many stress-related factors™
(Recommendation 4).

Improvement activities that take various factors into
consideration, such as work environment and working
conditions related to physical and mental burden, are
reported to improve health-related indices'**>***®. Recon-
struction of work tasks, such as multi-functionalization at
the task level, reorganization of work teams, and changes
in production lines, may worsen the health index by
increasing demands and decreasing control'” (Recom-
mendation 5).

Category 3: Effective improvement measures

The department in charge of work environment
improvement sets the schedule for training and meetings
in consideration of the work situation'**. Participatory
improvements that are conducted when the manage-
ment situation has deteriorated, such as restructuring of
the workplace for improved management, is unlikely to
improve health indices’**®". There may be limitations
on participatory efforts when external factors, such as
business conditions, are deteriorating'”. Therefore, it
is useful to promote workplace environment improve-
ment activities by utilizing worker-driven committees
voluntarily planned or set by mental health experts at the
workplace™'>'*#1313202 Interventions that consider the

situation in the workplace and are tailored to the indi-
vidual workplace situation, such as personnel, scheduling
of work, action-oriented training, and reviewing measures
for improvement by committees authorized by manage-
ment, are reported to be effective'® (Recommendation 6).

The use of good practices, action checklists, and
participatory group discussions as participation-type
promotion tools can facilitate positive suggestions from
the workplace, which can be implemented and linked to
continuous improvement™'>'”. In workplace discussions,
such tools are used to support participatory efforts that
draw on-site awareness and ideas, identify key risks in
each workplace, and specifically propose effective and
low-cost improvement measures'>'”.

An approach suited for the workplace should be con-
sidered, making use of existing workplace structures that
can lead to continuous improvement in the workplace
(e.g., occupational safety and health committees and qual-
ity control circle activities). A workplace system that can
be used to improve the workplace environment should
involve a health and safety committee'®*", staff mem-
bers of the health management department™*”, a work
committee composed of supervisors, staff members in
human resource management, and medical expertise for
job-stress reduction*", labor-management utilization of a
liaison coordinator’”, team formation with budget author-
ity’, and launching programs tailored to workplace
safety and health training and management training®”
(Recommendation 7).

Improving the program environment gradually in
accordance with the acceptance and preparation of the
workplace can aid program operation'>'®. Employee rep-
resentatives can act as liaisons between the manager and
employees, and team communication, job scheduling, and
employee conflict may improve with improvements in
related health indicators®”. An employee-led committee
chaired by a mental health specialist can help improve
mental health through improvement activities combining
individual-level stress management and physical burden
reduction’.

Following discussions and organizational reforms via
an advisory committee consisting of employees, manag-
ers, and researchers, improvements in psychosocial scales
and a drop in the rate of absenteeism were observed™”.
As a result of creating an action plan designed to reduce
sources of stress to increase workers’ autonomy and sup-
port participatory activities in small groups, the degree
of discretion and physical health both improved. Thus,
taking an approach tailored to a designated workplace
appears to be useful (Tips 2 and 3).

Category 4: Continuous implementation

Problem-solving participatory workplace improvement
activities following the stages of activities of workers
engaged in the manufacturing industry line can improve
the mental health of workers and job performance'®. As
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Table 3. Guidelines for improving workplace environment for occupational mental health*

Category 1: Planning and organizational development

R-1 Making an agreement on the purpose, policy, and promotional organization for improving workplace environment

at the workplace

R-2 Applying problem-solving approach instead of problem-finding approaches
T-1 Promoting proactive involvement of management represented by the persons in charge of organizing the implement-

ing steps of workplace environment improvement

Category 2: Implementation regarding the basic rules of procedures
R-3 Use of good practices for planning practical and feasible improvements
R-4 Planning participatory steps to make it possible for workers to participate in the discussion and implementation of

improvement measures

R-5 Looking broadly into the work environment and working conditions related to both physical and mental burdens for

considering improvement measures

Category 3: Effective improvement measures

R-6 Promoting locally adjusted proposals, such as practical improvement measures in consideration of the situation,

timing, and resources of the workplace

R-7 Use of effective tools for workplace improvement, especially tools that can bring out worksite awareness and ideas

and make suggestions that are easy to put into action
T-2 Use of existing mechanisms of the workplace

T-3 Considering an approach suited for the workplace, such as selecting the reasonable intervention way according to
organization systems for acceptance and immediate implementation

Category 4: Continuous implementation

R-8 Establishing follow-up and evaluation opportunities, such as requesting the submission of an interim report, setting
the reporting period, and checking the implementation status and results in order to support continuity of implementa-

tion of workplace environment improvement

T-4 Developing a PDCA cycle, by incorporating work environment improvement efforts into the planning (Plan), imple-
mentation (Do), evaluation (Check), and review (Action) cycle so that they can be implemented continuously

* R-# stands for eight recommended items, T-# stands for tip items in four categories.

part of supervisor education for effective management,
workshops can aid understanding of workplace environ-
ment improvement and follow-up evaluation'>'**". In
participatory interventions based on the “health circles”
model, small groups of different types of employee rep-
resentatives, led by an external moderator, meet every 2
weeks to identify psychosocial stressors and recommend
solutions to employees and management®”. Setting the
time period, implementation status, and results can con-
firm the effects of these recommendations. These activi-
ties can lead to continuous work environment improve-
ment activities (Recommendation 8).

In research on organizational interventions, work
environment improvement efforts are incorporated into
the planning, implementation, evaluation, and review
cycle®™'**® This cycle and continuous implementation
play key roles for the sustainability of these interven-
tions. Various workers’ participatory programs have been
implemented, including: 1) establishment of workplace
consensus, 2) improvement in multiple technical areas,
and 3) continuous improvement through conducting risk
assessment, taking into account various workplace stress
factors related to both physical and mental health. Plan-
ning, risk assessment, and reduction measures leading
to implementation, recording, and process reviews may
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thus be identified with an Occupational Safety and Health
Management System (OSHMS)>**¥ (Tip 4).

Discussion

We acknowledge that the proposed guidelines involve
several limitations, including the small number of pre-
vious studies (in particular on supervisor training), the
relatively small effects observed, and methodological
shortcomings, limiting the conclusions that can be drawn.
Unlike clinical guidelines, most of the present guideline
recommendations were underpinned by best available
evidence in the occupational health field because of
the limited evidence from effectiveness studies’"*”. To
develop the guidelines based on the current evidence, we
decided against quality assessment of the selected studies.
Thus, the guidelines should be regularly reviewed and
refined through the incorporation of new evidence and
good practices.

A unique feature of intervention in the workplace is
that measurements are delivered as a package (a single
measurement is rarely tested). This characteristic makes
it difficult to interpret the effectiveness of the individual
intervention measurements and to make clear recom-
mendations on them in the guidelines. On the users’
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side, it is possible that not all measures of a multimodal
intervention will be accepted in the workplace. Guideline
developers should provide an assessment of the strength
of each individual recommendation so that practitioners
can choose between the recommendations more easily®.
As the evidence underpinning workplace guidelines is
scarce®”, we adopted two categories of suggestion —
recommendations and tips — based on the best available
evidence.

Conclusions

Based on the best evidence currently available, we pro-
pose guidelines for primary prevention for mental health
at work. Although evidence is limited, providing recom-
mendations about the most effective measures to take first
in the workplace can be useful for promoting effective
occupational health practices. We believe that a range of
standardized evidence-informed recommendations is use-
ful for occupational practice.
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ABSTRACT

Introduction Due to an increasing demand for healthcare
in low-income and middle-income countries in Asia,

it is important to develop a strategy to manage work-
related stress in healthcare settings, particularly among
nurses in these countries. The purpose of this three-arm
randomised controlled trial (RCT) is to examine the effects
of a newly developed smartphone-based multimodule
stress management programme on reducing severity of
depressive and anxiety symptoms as primary outcomes at
3-month and 7-month follow-ups among hospital nurses
in Vietnam.

Methods and analysis The target study population will
be registered nurses working in a large general hospital
(which employs approximately about 2000 nurses) in
Vietnam. They will be invited to participate in this study.
Participants who fulfil the eligibility criteria will be
randomly allocated to the free-choice, multimodule stress
management (intervention group A, n=360), the internet
cognitive behavioural therapy (iCBT), that is, fixed-order
stress management (intervention group B, n=360), or

a treatment as usual control group (n=360). Two types
(free-choice and fixed sequential order) of smartphone-
based six-module stress management programmes will
be developed. Participants in the intervention groups will
be required to complete one of the programmes within 10
weeks after the baseline survey. The primary outcomes are
depressive and anxiety symptoms, measured by using the
Depression Anxiety and Stress Scales (DASS) at 3-month
and 7 month follow-ups.

Ethics and dissemination The study procedures have
been approved by the Research Ethics Review Board of
Graduate School of Medicine/Faculty of Medicine, the
University of Tokyo (no 11991) and the Ethical Review
Board for Biomedical Research of Hanoi University of
Public Health (no 346/2018/YTCC-HD3). If a significant
effect of the intervention programmes will be found in the
RCT, the programmes will be made available to all nurses

Strengths and limitations of this study

» This will be the first randomised controlled trial to
test the effectiveness of fully automated smart-
phone-based stress management programmes on
improving depressive and anxiety symptoms and
work-related outcomes among nurses in Vietnam.

» This study also intends to add evidence for the ef-
fect of e-stress management programmes on pos-
itive health and work-related outcomes (eg, work
engagement and work performance) among nurses.

» A limitation of this study is that all outcomes will be
measured by self-report, which may be affected by
the perceptions or situational factors at work of the
participants.

in the hospital including the control group. If the positive
effects are found in this RCT, the e-stress management
programmes will be disseminated to all nurses in Vietnam.
Trial registration number UMINO00033139; Pre-results.

INTRODUCTION

Nurses can suffer from various work-related
stresses related to factors such as workload,
leadership/management style, professional
conflict, emotional cost of caring, lack of
reward and shift work." In addition, lack of
stress management skills and/or organisa-
tional factors at work may contribute to diffi-
culty in coping with stress.”” This often leads
to severe psychological distress (eg, depres-
sion and anxiety),dx burnout,” other health
problems’ ” and deterioration in quality of
life (QOL) and service provision.” A shortage
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of nurses, population ageing and demands from service
users (ie, patients and families) have increased pres-
sure and stress on nurses and other healthcare profes-
sionals.”™"" Previous reports showed that deficits in the
number of health service providers are very large in
low-income and middle-income countries in Southeast
Asia,12 15 where, despite the rapidly increasing quantitative
and qualitative demands to medical care in the rapidly
ageing society, there is a severe shortage of nurses, and
many nurses lack the clinical skills to adequately respond
to healthcare demands."”” Work-related stress has been
increasing among nurses in Vietnam'* and other South-
east Asian countries.'”™"® Moreover, work stress could also
affect the quality of healthcare service in these coun-
tries.”? It is important to manage work-related stress in
healthcare settings, particularly among nurses, focusing
on Southeast Asian countries such as Vietnam.

For the working population, stress management based
on cognitive behavioural therapy (CBT) has been shown
toreduce depression/anxiety symptoms among workers.?
A recent meta-analysis reported that programmes
combining CBT and coping flexibility showed the highest
effect size (d=1.45 at 4 months follow-up) in the work-
place.21 Other meta-analyses showed a similar effect of
programmes using CBT and relaxation on improving
work-related stress among workers.”? # In the health-
care worker setting, CBT interventions have been
shown to be effective. For instance, CBT, either with
or without relaxation, showed a significant improving
effect on stress symptoms among healthcare workers
(standardised mean difference [SMD]=-0.38) and espe-
cially among nurses (SMD=-0.34) at 6-month follow—up.2
Computerised CBT delivered via the internet (iCBT)
and other web-based interventions including cognitive
behavioural techniques holds promise as a cost-effective
method to make CBT accessible to individual workers.”*
These iCBT programmes provide basic information and
skills on the basis of CBT principles as face-to-face CBT
programmes do, sometimes with a structured format that
comprises educational lessons, homework assignments
and supplementary resources. A recent literature review
stated that the benefits of web-based intervention in the
workplace include fewer constraints with regard to time
and location, the potential to access a larger target group
and protection of participant privacy—thereby reducing
possible stigma with regard to seeking help for stress.”!
Internet CBT interventions showed a small-to-moderate
effect on increasing psychological well-being including
reduction of psychological distress (g=0.37) and effec-
tive work outcomes such as engagement and productivity
(g=0.25) at post intervention period, compared with the
control condition.”” Another meta-analysis that examined
the intervention effect at post intervention period and
follow-up period (around 5 months) showed that eHealth
interventions had a significant effect on improving mental
health condition at both post intervention (g=0.24) and
follow-up (g=0.23) among employees.26 In addition,
one randomised controlled trial (RCT) reported that

web-based stress management programmes including
cognitive behavioural techniques reduced perceived
work-related stress among nurses in the USA.”’ Internet
CBT interventions might be effective in reducing work-re-
lated stress among nurses in low-income and middle-in-
come countries. However, evidence obtained for other
sector workers in high-income countries was not extended
to nurses in low-income and middle-income countries in
Asia. It is necessary to develop low-cost iCBT interven-
tions for improving work stress and promoting mental
health of nurses in low-income and middle-income coun-
tries and test its effectiveness.

An important challenge in applying web-based inter-
ventions is low adherence. Previous systematic reviews
reported that completion of web-based psychological
intervention programmes in the workplace was approx-
imately 40%, while the adherence rates varied consider-
ably.” A useful strategy to promote adherence to eHealth
interventions is incorporating tailoring.”® For instance,
a previous RCT showed that the attrition and adher-
ence rate of an individually tailored iCBT programme
appeared favourable compared with studies that applied
non-tailored iCBT programmes.”’ Even programmes that
are not fully tailored but that allow participants to choose
a module from multiple options based on their prefer-
ence may be useful, while a typical iCBT programme
provides multiple modules in a fixed sequential order. A
comparison of the effects of these different types of iCBT
programmes on adherence and outcomes has not been
well studied before. Comparative effectiveness of these
types of iCBT programmes may depend on the culture of
the target country and the target population. The other
approach that has become popular is to use smartphones
as a medium for iCBT. Many smartphone apps for stress
management use evidence-based strategies.”’ However,
only a small number of such programmes have been
evaluated with an RCT, with very limited evidence in the
working population.”

Objectives
Two types of smartphone-based multimodule stress
management intervention programmes for reduction
in symptoms of depression and anxiety with a similar
number of modules and content will be developed for
hospital nurses in Vietnam. The objectives of this study,
using a three-arm RCT design, are as follows:

» To examine the effects of these intervention
programmes on improving depressive and anxiety
symptoms as primary outcomes, and on work engage-
ment, work performance, stress symptoms, psycho-
social work environment and health-related QOL
as secondary outcomes at 3-month and 7-month
follow-ups.

» To examine whether a free-choice sequence (ie,
partially tailored) programme results in better adher-
ence than completion of similar modules in a fixed
sequential order.

2
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We chose Vietnam as a target country because of the
degree of resources and challenges, improved mobile
access to the internet, the increasing demands on
medical services due to a rapidly ageing population and
an increasing number of cases of burnout among nurses.
The hypotheses of this study are as follows:

HI1: The newly developed smartphone-based multi-
module stress management intervention programmes
will significantly improve the primary outcomes (ie,
depressive and anxiety symptoms) among participants in
the intervention groups compared with participants in
the control group.

H2: The newly developed smartphone-based multi-
module stress management intervention programmes
will significantly improve the secondary outcomes (ie,
work engagement, work performance, stress symptoms,
psychosocial work environment and health-related QOL)
among participants in the intervention groups compared
with participants in the control group.

H3: Participants will show significantly better adherence
(ie, completion rate of the programme) to the free-choice
programme than to the fixed-sequence programme.

METHODS AND ANALYSIS

Trial design

The study will be a three-arm (including two different
intervention groups), parallel-group, treatment as usual
(TAU)-controlled, non-blinded randomised study. The
allocation ratio of the intervention groups to the control
group is l:1:1. Participants will be recruited from a
large general hospital in Hanoi, Vietnam, and randomly
allocated to one of the three groups after they have
completed a baseline questionnaire survey. Follow-up
surveys will be conducted 3 and 7 months after the base-
line. This protocol manuscript is written in accordance
with the Standard Protocol Items: Recommendations for
Interventional Trials guideline checklist.”

Participants

The target population of this RCT will be registered
nurses working in a large general hospital (which
employs approximately 2000 nurses) in Vietnam who will
be invited to participate and selected according to the
following criteria:

Inclusion criteria

1. Currently employed full time as a registered nurse.

2. Can access the internet via a mobile device such as a
smartphone.

Exclusion criteria

1. Plan to change or quit the job in the next 7 months.

2. Assistant nurses and helpers.

3. Non-regular or part-time employed.

4. Sick leave for 15 or more days for a physical or mental
condition in the past 3 months.

5. Current treatment for a mental health problem from a
mental health professional.

Procedure

Figure 1 shows the participant flowchart of this trial.
Our preliminary research reported that about 60% of
the nurses in the hospital have their own smartphone.
In addition, a previous RCT reported that about 10% of
participants had to be excluded according to two exclu-
sion criteria, which were having sick leave for 15 or more
days for own health problems in the past 3 months and
receiving medical treatment for a mental health problem
during the past month.”

For this study, the clinical research coordinator (CRC)
will send invitations to 2000 nurses, of whom 1200
are expected to have their own smartphone and give
informed consent, and 1080 are expected to be eligible.
These 1080 will be randomised to either one intervention
group (n=360), the other intervention group (n=360), or
the control group (n=360). Participants in the two inter-
vention groups will be required to complete the inter-
vention programmes within 10 weeks after the baseline
survey.

An invitation letter to all nurses will include a full
explanation of the study and information on the eligi-
bility criteria. After reading the explanation of the study,
potential participants will be invited to give their written
consent to participate in the study, and to complete and
return the baseline survey to CRC within a week.

Intervention programmes

In this study, two smartphone-based six-module stress
management programmes will be used. One (programme
A) is a free-choice, multimodule stress management
programme in which respondents are allowed to select
one module per week in any order they prefer. The other
(programme B) is a fixed-sequence, multimodule stress
management programme in which respondents are
required to study modules in a fixed order, one module
per week. For both programmes, it will take about 15min
to complete each module.

Programme A includes six modules that provide six
evidence-based stress management skills. This programme
is based on a previous web-based stress management
programme aimed to improve psychological distress
of office workers,34 and modified on the basis of inten-
sive consultation with nurses in Vietnam, for example,
replacing one module (on physical activity for stress
management) with another (self-compassion). Partic-
ipants may choose one module per week in any order
they prefer. The programme includes behavioural acti-
vation (module 1), cognitive restructuring (module 2),
problem solving (module 3), assertiveness (module 4),
self-compassion (module 5) and job crafting (module 6).

Programme B also includes six modules that provide
CBT-based stress management skills, developed based on
a previous iCBT programme that successfully improved
depression in office workers.”> The six modules are
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Baseline survey (T1)
Participants will be recruited from a general hospital (about 2,000) in Vietnam

Exclusion criteria

1. Plan to change or quit the job in the next 7
months.

2. Assistant nurses and helpers.
3. Non-regular or part-time employed.

4. Sick leave for 15 or more days for a
physical or mental condition in the past 3
months.

5. Current treatment for a mental health
problem from a mental health professional.

Random assignment

Assigned to program A

Assigned to program B

Assigned to control

At 3-month follow-up (T2)

At 3-month follow-up (T2)

At 3-month follow-up (T2)

At 7-month follow-up (T3)

At 7-month follow-up (T3)

At 7-month follow-up (T3)

Figure 1 Participant flow chart.

presented in a fixed order, with one module accessible
per week, from module 1 to module 6. The programme
has two already established CBT packages as its basis. One
is the cognitive therapy programme developed by Beck.”
The other is the ‘Coping with Depression’ programme
developed by Lewinsohn.” The programme includes
transactional model of stress and coping (module 1), self-
case formulation based on cognitive behavioural model
(module 2), behavioural activation skills (module 3),
cognitive restructuring skills (modules 4 and 5), prob-
lem-solving skills (module 6) and relaxation skills (module
5). The programme is modified so that the content
is relevant to and appropriate for the working situation
and work culture of nurses in Vietnam. For instance, case
stories are modified reflecting major stressors (ie, job
overload) of these nurses.

Table 1 shows the stress management techniques
included in programmes A and B. Behavioural activation,
cognitive restructuring and problem-solving techniques
are included in both programmes A and B. Assertive-
ness, self-compassion and job crafting techniques are
included only in programme A. The transactional model
of stress and coping, self-case formulation based on
cognitive behavioural model and relaxation techniques
are included only in programme B. Details of each of the
components are as follows.

Transactional model of stress and coping (module 1 in programme
B)

Transactional stress model is defined as perceptions that
demands exceed coping strategies.”” According to this
model, an individual's reaction to stressors is determined,
in part, by their own appraisal of the stressor. In keeping
with this model, stress will be defined as the psychological

Table 1 Contents of the free-choice (programme A) and
fixed-order (programme B) stress management programmes

Techniques for stress Programme A Programme B

management (Module No)  (Module No)
Transactional model of  Not included Module 1
stress and coping

Self-case formulation Not included Module 2
based on cognitive

behavioural model

Behavioural activation =~ Module 1 Module 3
Cognitive restructuring  Module 2 Modules 4 and 5
Relaxation Not included Module 5
Problem solving Module 3 Module 6
Assertiveness Module 4 Not included
Self-compassion Module 5 Not included
Job crafting Module 6 Not included

4
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response to a situation or stimuli whereby an individual
appraises the situation or stressor as exceeding their
capabilities or resources. In this module, participants
learn about the relationship between stressors and stress
reactions.

Self-case formulation based on cognitive behavioural model
(module 2 in programme B)

In this module, participants learn about a cognitive
behavioural (CB) model, especially the five-part model
(situation, thoughts, emotions, behaviour and physical
feelings)™ and a self-case formulation based on this
model. Case formulation is a method used to understand
the problem of a client.”” Case formulation is necessary
for clients to choose an appropriate approach to change
the vicious circles of these five areas.

Behavioural activation (module 1 in programme A and module 3 in
programme B)

Behavioural activation, one of the most readily applied
techniques in CBT, is a process to increase pleasurable
and rewarding activities using behavioural strategies
such as activity scheduling.”’ This module/programme
provides a behavioural activation technique on enhancing
participants’ liveliness. Participants learn about a theory
of behavioural activation and how to plan an activity
schedule for increasing pleasant activities.

Cognitive restructuring (module 2 in programme A and modules 4
and 5 in programme B)

The cognitive restructuring technique is one of the stan-
dard cognitive approaches of CBT utilised to change an
automatic negative thought into an actual, realistic and
flexible thought.” This module gives a lecture on a cogni-
tive ABC model (Activating/Actual event, Belief and
Consequence)™ *' ** and on identifying the automatic
thoughts that cause a negative mood. Participants learn
cognitive restructuring skills to change an automatic
negative thought into an actual thought.

Relaxation (module 5 in programme B)

Relaxation techniques are often added to the CBT inter-
vention for workers, and they have shown significant
effects on improving depression.” In the latter half of the
module 5, participants learn a relaxation technique using
a breathing method.

Problem solving (module 3 in programme A and module 6 in
programme B)

Problem-solving technique is a CB intervention that
focuses on training adaptive problem-solving attitudes
and skills.”” A rational problem-solving style involves
the deliberate and systematic application of four major
problem-solving skills: (1) problem definition and
formulation, (2) generation of alternative solutions, (3)
decision making and (4) solution implementation and
verification.* In this module, participants learn prob-
lem-solving skills to sort out the problem and make a list
of solutions.

Assertiveness (module 4 in programme A)

Assertiveness is typically defined as the legitimate and
honest expression of one’s personal rights, feelings,
beliefs and interests without violating or denying the
rights of others.””  In order to communicate assert-
ively, the Describe, Express, Specify, and Choose or
Consequence (DESC) script is used.”” In this module,
participants learn assertiveness skills to appropriately
communicate their concerns to supervisors, coworkers or
subordinates, based on the DESC script.

Self-compassion (module 5 in programme A)

Self-compassion describes a positive and caring attitude of
a person towards herself or himself in the face of failures
and individual shortcomings.”® As a result of this caring
attitude, individuals high in self-compassion are assumed
to experience higher individual well-being. There are
three interrelated elements that determine the self-com-
passionate reactions to negative events and experiences:
self-kindness, sense of common humanity and mindful-
ness."”” * In this module, participants learn a concept of
self-compassion and how to express compassion towards
themselves.

Job crafting (module 6 in programme A)

Job crafting is defined as ‘the physical and cogni-
tive change individuals make in the task or relational
boundaries of their work™ and consists of the following
three components: changing the job’s boundaries (task
crafting), changing the relational boundaries (relational
crafting) and changing the cognitive task boundaries
(cognitive crafting).50 In this module, participants learn
about the concept of job crafting and how to craft their
own job.

Intervention groups

Participants in the intervention groups will be required
to complete programme A or B within 10 weeks after the
baseline survey. Participants will be provided with their own
ID and password to sign in to the programme and asked
not to tell anyone else this information. The participants
will be reminded by email to complete the programme
if they have not already done so. Reminders will be sent
from the research office. Before the start of the interven-
tion programme, participants in the intervention groups
download the apps and view an introduction module that
provides general explanations of the programmes. The
introduction module is common for the two intervention
programmes with brief explanations about the psycholog-
ical stress model, self-assessment of their own mood using
Kessler’s Psychological Distress Scale (K6)’' and an intro-
duction of the two intervention programmes. Participants
can contact CRC if they have trouble downloading or
using the apps. After 3 months from baseline survey, the
intervention programmes will be closed by CRC.

Control group
Participants in the control group do not receive any
intervention programmes during the intervention and
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Table 2 Overview of outcome measurements

Baseline SMF/U 7TMF/U

Measurement Aim (m) (T2) (T3)
Primary outcomes

DASS Severity of depressive symptoms

DASS Severity of anxiety symptoms
Secondary outcomes

UWES Work engagement X X X

HPQ Sickness absence (absenteeism) and X

reduced job performance (presenteeism)

DASS Severity of stress symptoms X X X

JCQ Psychosocial work environment

EQ-5D Health-related quality of life

DASS, Depression Anxiety and Stress Scales; HPQ, Healthand Work Performance Questionnaire; JCQ, Job Content Questionnaire; UWES,

Utrecht Work Engagement Scale.

follow-up period (7 months). Participants both in the
intervention group and the control group will be able to
use an internal employee assistance programme service as
a TAU. Participants in the control group will be provided
the opportunity to use the intervention programmes after
the 7-month follow-up.

Outcomes

Table 2 shows an overview of the outcome measures. All
outcome measures will be assessed at baseline, 3-month
(the end of the intervention period) and 7-month
follow-ups. Non-respondents will receive reminder email
from the research centre for each of the follow-up surveys.
All participants will receive a paper-based survey ques-
tionnaire from CRC at baseline and at each follow-up.
Completed questionnaires will be returned to CRC in a
sealed envelope.

Primary outcomes

Depression and anxiety

The Depression Anxiety and Stress Scales (DASS) is a
widely used screening tool to assess symptoms of depres-
sion, anxiety and stress in community settings.”” The
DASS comprises three subscales (ie, depression, anxiety
and stress). The depression subscale measures dysphoria,
hopelessness, devaluation of life, among others. The
anxiety subscale measures autonomic arousal, skeletal
musculature symptoms, situational anxiety, among others.
The stress scale measures difficulty relaxation, nervous
arousal, easily upset/agitated, among others. The short
21-item version (DASS 21, seven items in each of the three
subscales) ™ will be used in this study. Items are scored on
a 4-point scale ranging from 0 (did not apply to me at
all) to 3 (applied to me very much, or most of the time).
In order to yield equivalent scores to the full version of
DASS (42-item), the total score of each scale is multiplied
by 2 and ranges from 0 to 42.”” A Vietnamese version of
DASS 21 has been developed and tested, and its reliability
and validity have been confirmed.” The depression scale

and the anxiety scale will be used to assess the depression
and anxiety symptoms as primary outcomes in this study.

Secondary outcomes

Work engagement

Work engagement will be assessed using the short form
of the Utrecht Work Engagement Scale (UWES).”” The
UWES consists of three subscales (ie, vigour, dedica-
tion and absorption) comprising nine items. Items are
scored on a 7-point scale ranging from 0 (never) to 6
(always). A total score is calculated from all nine items.
The Vietnamese version will be developed and validated
before the study.

Sick leave days and self-reported work performance

The WHO Health and Productivity Questionnaire is a
self-report instrument designed to estimate the workplace
costs of health problems in terms of self-reported sickness
absence (absenteeism) and reduced job performance
(presenteeism).56 Respondents will be asked to rate their
overall work performance during the past 4 weeks. The
item will be scored on an 11-point scale ranging from 0
(worst possible performance) to 10 (best possible perfor-
mance). High scores indicate a high degree of perceived
work performance. The Vietnamese version will be devel-
oped and validated before the study.

Stress symptoms
Stress symptoms will be assessed with the stress scales of
DASS 217" above.

Psychosocial work environment

The Job Content Questionnaire (JCQ) will be used to
assess psychological job demands, control and support by
coworkers and supervisors.57 The JCQ consists of a five-
item psychological demand scale, a nine-item decision
latitude scale, a four-item supervisor support scale and
a 4-item coworker support scale. Items are scored on a
4-point Likert scale, ranging from 1 (strongly disagree) to
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4 (strongly agree). The Vietnamese version will be devel-
oped and validated before the study.

Health-related quality of life

Health-related QOL will be assessed with the EQ-5D-5L.°
The EQ-5D-5L consists of five items covering five dimen-
sions (mobility, self-care, usual activities, pain/discom-
fort and anxiety/depression), each of which is rated
as causing ‘no problems’ to ‘unable to’, and a visual
analogue scale. It is a widely applied QOL instrument,
and its reliability and validity are well established.”® The
Vietnamese version has been developed and tested for its
reliability and validity.”

Improvement of knowledge and self-efficacy

Respondents will be asked to rate their improvement
of knowledge and self-efficacy regarding the two inter-
vention programmes. Knowledge improvement will be
assessed by asking participants, “How much knowledge
do you have about...," and self-efficacy improvement will
be assessed by asking respondents 'How confident are you
that you can do...." Both items are scored on a 5-point
scale ranging from 0 (none) to 4 (enough). This scale is
originally developed and has not yet been validated.

Process evaluation

programme satisfaction and usage

Participants in the intervention groups will be asked to
rate their satisfaction with the intervention programme at
the end of the intervention period. To evaluate any differ-
ence in adherence to the two intervention programmes,
the usage of the intervention programmes will be
collected from the records of the apps system. It is techni-
cally difficult to make the content of the two intervention
programmes identical; the adaptation and modification
process following the consultation with nurses in Vietnam
make it more difficult. However, we still use the same CBT
components (ie, behavioural activation, cognitive restruc-
turing and problem solving) in both the programmes,
keeping 50% of the content overlapping (see table 1).

Contamination of information

To evaluate contamination of information among partic-
ipants, participants will be asked at follow-up survey:
'‘During the past 3 months, have you got to know infor-
mation on stress management from your colleagues
who used any smartphone-based stress management
programmes?', with a response option, yes/no. This scale
will be originally developed.

Demographic characteristics

Demographic data, such as age, gender, marital status,
occupation, education, chronic disease and overtime
hours during the past month will also be collected.

Sample size calculation

A required sample size was calculated for one of the
outcome variables, thatis, depressive symptoms assessed by
DASS. Previous meta-analyses of web-based psychological

intervention on improving workers' mental health in the
workplace yielded effect sizes of 0.23 to 0.37.%% To detect
a small effect size (ie, 0.25) or more at an alpha error rate
0f 0.05 and a beta error rate of 0.15, the estimated sample
size was 289 participants in each group. With an antici-
pated dropout rate of 25%, the necessary sample size was
361 participants per arm. The statistical power was calcu-
lated using the G*Power 3 program.ﬁo o1

Randomisation

Participants who fulfil the inclusion criteria will be
randomly allocated to one of the three trial arms (two
intervention groups or control group). Stratified permut-
ed-block randomisation will be conducted as well. The
block sizes of this study will be fixed to 3. Participants
will be stratified into two strata according to the depres-
sion subscale score of DASS (=10 or <10) in the baseline
survey.”" In addition to the analysis of the whole sample
(to examine the universal intervention effect), we will also
analyse data by a priori-defined subgroups (to examine
the selective intervention effect). A stratified permuted
block random table will be generated by an indepen-
dent biostatistician. Enrolment will be conducted by a
CRC, and assignment will be conducted by an indepen-
dent research assistant. The stratified permuted-block
random table will be password protected and blinded to
the researcher. Only the research assistant will be able to
access it during the work of random allocation.

Statistical methods

Clinical efficacy

For the main pooled analysis, a mixed model for repeated
measures conditional growth model analysis with an
unstructured covariance matrix will be conducted using
a group (intervention and control)xtime (baseline,
3-month and 7-month follow-ups) interaction as an indi-
cator of intervention effect. For sensitivity analysis, a
similar mixed model for repeated measures, but using
the analysis of variance model, with an unstructured cova-
riance matrix will be conducted. Missing values will be
imputed applying the maximum likelihood estimation
using the MIXED procedure. An intention-to-treat prin-
ciple will be applied as well. The effect size indicators are
twofold. We will estimate a regression coefficient for a
group (each of the two intervention groups vs the control
group) X time (baseline and two follow-ups) interaction
using the MIXED procedure, which will be converted an
effect size by dividing by a pooled SD at baseline and at
follow-ups. Second, we will calculate Cohen’s d among
completers at baseline for each follow-up. The level of
statistical significance for all analyses in this study will be
set at 0.05 (two-tailed), and 95% CIs will be calculated.
For Cohen’s d, the values of 0.2, 0.5 and 0.8 are gener-
ally interpreted as being suggestive of small, medium and
large effects, respectively.”” For process measures, the x
test will be performed to examine the difference between
the two intervention groups. All statistical analyses will be
conducted using the SPSS Statistics V.22.0 (IBM).

Imamura K, et al. BMJ Open 2019;9:025138. doi:10.1136/bmjopen-2018-025138

—235—



Subgroup analysis

The effectiveness of the programme may differ according
to the initial severity of depressive symptoms. We will,
therefore, use the stratification factor (ie, participants
who scored =10 in DASS depression subscale at the base-
line survey) and analyse the results according to a prio-
ri-defined subgroups (selective intervention effect).

Data monitoring

A Data and Safety Monitoring Board (DSMB) will be set
up, including an independent chair and at least two inde-
pendent members. The DSMB will meet every 3 months
after the first participant is randomised. The purpose of
the meetings will be to review the report prepared by the
CRC. The CRC will prepare DSMB reports to monitor
recruitment progress and data collection (eg, percentage
completing each follow-up).

Patient and public involvement

In the present study, the research question, the study
design and the outcome measures were determined based
on a discussion with representatives of hospital nurses in
the target hospital (chief nurses). Senior nurses of the
target hospital (who were not participants of the study)
were invited to a meeting with researchers to review and
comment on the intervention programmes based on their
priorities, experience and preferences. The represen-
tatives of hospital nurses in the target hospital will help
recruiting and conducting the study. The results of the
study will be disseminated to all nurses in the hospital via
a newsletter or with other media, after the study is done,
with an opportunity for them to use the intervention
programmes. In this RCT, the burden of the intervention
will be assessed by participants themselves.

ETHICS AND DISSEMINATION

Ethical and safety considerations

Written informed consent will be obtained from all partic-
ipants included in this study after full disclosure and
explanation of the purpose and procedures of the study.
Candidates will be informed that their participation is
voluntary, that even after voluntarily participating they
can withdraw from the study at any time without stating
the reason and that neither participation nor withdrawal
will cause any advantage or disadvantage to them.

We expect no adverse health effect from this interven-
tion, except possibility for deterioration in depressive/
anxiety symptoms. We will provide the emergency phone
call number and e-mail address at the central office. The
CRC (TTran), who is a registered nurse, will then deal
with the emergency call or e-mail first by herself, and
then consult with the clinical supervisor (NK) to provide
appropriate care.

Data confidentiality
Participants will complete a baseline/follow-up question-
naire with a sealed envelope and submit it to the research

centre. After the survey, the collected data will be entered
into a password-locked stand-alone PC by the CRC. The
collected data will be stored as linkable anonymising data.
The data will be accessible only by the CRC.

Dissemination of research findings

The main findings of this study will be disseminated via
publications in peerreviewed international journals.
Presentations of study findings will also be offered at rele-
vant research conferences, and local academic symposia
and seminars. If the intervention programmes are found
to produce a significant positive effect in this RCT, these
programmes can be made available for all nurses in
Vietnam in the future.

Strengths and limitations

The greatest strength of this study is its focus on the effect
of the fully automated web-based smartphone application
intervention programmes on improving depressive and
anxiety symptoms among Vietnamese nurses using RCT
design. This study is also intended to add evidence for the
effect of e-stress management programmes on positive
work outcomes (eg, work engagement and work perfor-
mance) among nurses. To our knowledge, the present
study will be the first to determine whether a fully auto-
mated smartphone-based stress management programme
is effective in improving depressive and anxiety symptoms
and relevant work outcomes among nurses in Vietnam, a
middle-income country in Southeast Asia, using a well-de-
signed study protocol. This study will contribute to future
development of strategies in the primary prevention of
depression and anxiety and promotion of positive mental
health among nurses in the low-income and middle-in-
come countries.

Another strength of this study is to contribute to the
creation of a new option for mental health services if
this RCT will demonstrate the effectiveness of e-stress
management programmes developed in this project in
a low-income and middle-income country context. Such
programmes would provide hospital nurses in Vietnam
with an opportunity to have access to a low-cost mental
health service.

One of the major weaknesses of this study is that all
outcomes will be measured by self-report, which may be
affected by the perceptions of the participants or by situa-
tional factors at work. Next, participants will be recruited
from full-time nurses of one big general hospital in
Vietnam. Therefore, generalisation of the findings to
nurses working under different contract and work envi-
ronments may be limited. Third, a slight difference in
the content between the two intervention programmes
may also be a limitation in comparing the adherence
between the free-choice programme and the fixed-order
programme.
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ABSTRACT

Introduction The world’s population is rapidly ageing,
and health among older people is thus an important issue.
Several previous studies have reported an association
between adverse psychosocial factors at work before
retirement and postretirement health. The objective of
this systematic review and meta-analysis is to examine
the association between psychosocial factors at work and
health outcomes after retirement, based on a synthesis of
well-designed prospective studies.

Methods and analysis The participants, exposures,
comparisons and outcomes of the studies in this
systematic review and meta-analysis are defined as
follows: (P) people who have retired from their job,

(E) presence of adverse psychosocial factors at work
before retirement, (C) absence of adverse psychosocial
factors at work before retirement and (0) any physical
and mental health outcomes after retirement. Published
studies were searched using the following electronic
databases: MEDLINE, EMBASE, PsycINFO, PsycARTICLES
and Japan Medical Abstracts Society. The included studies
will be statistically synthesised in a meta-analysis to
estimate pooled coefficients and 95% Cls. The quality

of each included study will be assessed using the Risk

Of Bias In Non-randomised Studies-of Interventions. For
the assessment of meta-bias, publication bias will be
assessed by using Egger’s test, as well as visually on a
funnel plot. Heterogeneity will be assessed using the x2
test with Cochran’s Q statistic and I°.

Ethics and dissemination Results and findings will be
submitted and published in a scientific peer-reviewed
journal and will be disseminated broadly to researchers
and policy-makers interested in the translatability of
scientific evidence into good practices.

PROSPERO registration number CRD42018099043.

INTRODUCTION

The population of the world is rapidly ageing.
The United Nations reported that the global
population of those aged 60 or above is
growing at a rate of 3.26% per year, and
the number of persons in this age group is

1

Strengths and limitations of this study

» This will be the first systematic review and me-
ta-analysis to show integrated evidence for associ-
ations between psychosocial factors at work before
retirement and postretirement health conditions.

» The findings would contribute to prevention of
chronic conditions and promotion of health and
well-being of older adults after retirement and to
achieve active ageing.

» Practically, the results of this study could facili-
tate implementation of appropriate intervention for
workers who have been exposed to specific adverse
psychosocial factors at work.

» One major limitation is that this study will include
mostly observational studies and the findings may
be biassed by potential confounds.

projected to be 2.1billion (21.5%) by 2050."
Within this context, health and well-being
among older people is focused on important
issues.” To respond to this global challenge,
WHO has developed a policy framework of
‘Active Ageing’, which optimises opportuni-
ties for health, participation and security in
order to enhance the quality of life of older
people.” The life course approach adopted in
WHO Active Ageing policy framework” is an
approach intended to maintain and prevent
the deterioration of functional capacity of
older people.® Determinants of health in older
age are established in early childhood, even
before birth, and influenced by conditions
experienced throughout life. Therefore, it
is important to apply the life course perspec-
tive to considering the dynamic process and
multidimensional nature of health and well-
being in adults and elderly.” Some reviews
have reported that the risk factors including
some sociodemographic factors, poor mental
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health, chronic physical disease burden and adverse life-
style habits and behaviours for functional decline and
mortality increased in the elderly.m_12 These risk factors
are important targets for health promotion. Especially, it
is strategically important to reduce potentially modifiable
risk factors in early life and across the life course.'!

Work, including employment and working conditions,
has been recognised as an important social determinant
of health in the working age population.lg 14 However,
work also may be an important life course determinant
of health as a person ages. Recently, the association of
working conditions and employment has received atten-
tion as a social determinant of health status for older
people (ie, after retirement). For instance, while the
overall impact of retirement (including early or volun-
tary retirement) and health has been reported small and
inconsistent,”’ people who worked in white-collar jobs
have tended to have a more beneficial health effect after
retirement than those who worked in blue-collar jobs.16
There is a possibility that employment status and working
conditions at the working age could affect health at an
older age after retirement.

Psychosocialfactorsatworkare well-known determinants
of health on working population. The Joint International
Labour Organization/WHO Committee on Occupa-
tional Health has defined psychosocial factors at work as
‘interactions between and among work environment, job
content, organisational conditions and workers’ capac-
ities, needs, culture, personal extrajob considerations
that may, through perceptions and experience, influence
health, work performance and job satisfaction’.'” Several
previous studies reported an association between adverse
psychosocial factors at work and postretirement health.
Some longitudinal studies reported that work-related
stress (ie, high job strain or high job demands and lack
of control) as defined in the job demand-control model™®
was associated with self-reported health problems in old
age.19 ? For mental health, previous longitudinal studies
reported a significant association between several adverse
psychosocial factors at work (ie, high job strain, high
demand, low control, low reward and low support) and
depressive symptoms after retirement.”! * In addition, a
longitudinal study reported that lack of job control was
associated with poorer levels of episodic memory at and
following retirement.”” To reduce potentially modifiable
risk factors across the life course, an effective strategy
might be to target on improving psychosocial factors at
work before retirement. However, there is no systematic
review or meta-analysis that has gathered evidence from
well-designed prospective cohort studies on the impact of
adverse psychosocial factors at work on health outcomes
after the retirement.

Objectives

The objective of this systematic review and meta-analysis is
to examine the association between psychosocial factors
at work and health outcomes after retirement, based
on a synthesis of well-designed prospective studies. The

results of this study could expand the current evidence
regarding the effect of psychosocial factors at work on
worker health?*  to include their impact on health in
older people after retirement. In addition, the results
of this study could contribute to a better understanding
of the quality of employment on health in later life, and
the development of a new perspective on the life-course
strategy for promoting active ageing.

METHODS AND ANALYSIS

Study design

This is a systematic review and meta-analysis protocol of
prospective studies, according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses protocols
guideline.26 The systematic review and meta-analysis will
be reported according to the Meta-analysis Of Observa-
tional Studies in Epidemiology guideline.27

Participants, exposures, comparisons and outcomes and

eligibility criteria of this study

The participants, exposures, comparisons and outcomes

(PECO) of the studies in this systematic review and

meta-analysis are defined as follows:

(P) People who have retired from their job.

(E) Presence of adverse psychosocial factors at work
before retirement.

(C) Absence of adverse psychosocial factors at work
before retirement.

(O) Any physical and mental health outcomes after
retirement.

The adverse psychosocial factors at work include a wide
range of task and organisational characteristics, working
conditions and workplace interactions, such as job strain,
effort-reward imbalance, working hours, shift work, low
social support and other organisational-level factors.

Inclusion criteria are as follows:

1. Studies that included participants who were working as
of the baseline survey period.

2. Studies that assessed adverse psychosocial factors at
work before retirement as exposure variables at base-
line survey.

3. Studies that assessed any health outcomes as outcome
variables after retirement at baseline and follow-up sur-
veys.

. Studies that used a prospective cohort design.

. Studies published in English or Japanese.

6. Studies published in peerreviewed journals (including

advanced online publication).

Exclusion criteria are as follows:

1. Studies targeting participants who have any specific
disorder.

2. Studies targeting participants who experienced early
retirement due to any problem with their own health,
family caregiving responsibilities or other issues com-
pelling participants to retire early.

3. Studies targeting participants who have been fired or
laid off by their employer.

Ot W~
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Information sources and search strategy

A systematic search was conducted on 15 April 2019.

Published studies were searched using the following elec-

tronic databases: MEDLINE, EMBASE, PsycINFO, PsycAR-

TICLES and Japan Medical Abstracts Society. The search

terms included words related to the PECO of the studies

(see online supplementary appendix for the details of

the search strategy). The search terms were determined

based on our previous meta-analyses on the association of

psychosocial factors at work with metabolic syndrome®® *

and inflammation™, which was an extensive set of terms

covering a broad range of psychosocial factors at work

(see details of search terms elsewhere”®™). In order to

conduct the literature search comprehensively, a wide

range of search terms related to exposure were selected.
The following search terms will be used:

1. Psychosocial factors at work (stress, sedentary, work-
load, demand, control, effort, reward, support, social
capital, working hours and shift work, among others).

2. Retirement (retire, step down, resign, leave, quit and
withdraw, among others).

3. Study design (longitudinal, prospective, cohort and
follow-up, among others).

Study records

Data management

Study records will be managed by using a standardised
form in a Microsoft Excel (Washington, USA) file. Prior
to screening the studies, deduplication within this Excel
file will be conducted by KI.

Selection process

Fifteen investigators (KI, YA, HA, EA, Al, RI, MI, HE,
YO, YK, ASa, NS, KT, AH and KW) will independently
assess the studies according to the eligibility criteria
through the following steps (ie, sifting phase and full-
text review phase). After excluding duplicated records,
the remained articles will be shared by 15 investigators,
and pairs of investigators will independently assess the
title and abstract of each article to identify eligible studies
according to the eligibility criteria (sifting phase). In
the full-text review phase, pairs of investigators will inde-
pendently review the full texts that will be included as
eligible studies after the sifting phase. When the results
(ie, include or exclude) between the pairs of investiga-
tors are inconsistent at this phase, the disagreements will
be settled by consensus among all authors. The results of
the assessment by a pair of the two independent reviewers
(ie, consistent or inconsistent) and reasons for excluding
studies will be recorded. A flow chart will be provided to
show the entire review process. Before starting the sifting
phase, a brief session will be held to monitor quality of
assessment by each investigator.

Data collection process

Data will be extracted independently from the included
studies by 15 investigators (KI, YA, HA, EA, AL, RI, MI, HE,
YO, YK, ASa, NS, KT, AH and KW) using a standardised

data extraction form. Any disagreements or inconsisten-
cies will be solved by consultation and consensus among
all authors. Investigators will extract data on publication
year, study design, country where the study was conducted,
the number of participants included in the baseline
survey and in the statistical analysis, demographic char-
acteristics of participants (ie, age, sex and occupational
status), the number of years from baseline survey to retire-
ment, the number of years from retirement to follow-up
surveys, length of follow-up and attrition rate, exposure
variables before retirement (ie, adverse psychosocial
factors at work), outcome variables after retirement (ie,
any physical or mental health indicator) and sufficient
data for calculating the coefficients (B, v), ORs, relative
risks (RRs) or HRs with SEs or 95% ClIs for the associ-
ation between adverse work-related psychosocial factors
before retirement and health outcomes after retirement.
If necessary, the authors of the included studies will be
contacted to obtain additional relevant information.

Data synthesis

The included studies will be statistically synthesised in a
meta-analysis to estimate pooled coefficients and 95% Cls,
stratified by types of measures of association (B, y, OR, RR
and HR). If the included studies report ORs, RRs or HRs,
we will calculate log-transformed ORs, RRs or HRs, and
determine SEs based on 95% ClIs. These parameters will
be used in the meta-analysis and for examining publica-
tion bias by means of a funnel plot and Egger’s test.

Risk of bias in individual studies and assessment of meta-
bias

Fifteen investigators (KI, YA, HA, EA, Al, RI, MI, HE, YO,
YK, ASa, NS, KT, AH and KW) will independently assess
in pairs the quality of each included study using the inter-
nationally recognised tool for evaluating risk of bias (Risk
Of Bias In Non-randomised Studies-of Interventions;
ROBINSI).” The ROBINSI is a newly developed tool
for evaluating risk of bias in estimates of the compara-
tive effectiveness (harm or benefit) of interventions (or
specific exposures) from studies that did not use rando-
misation to allocate units (individuals or clusters of indi-
viduals) to comparison groups, including observational
studies, such as cohort studies and case—control studies.”!
The risk of bias is classified as low, high or unclear risk.
Any discrepancies in the quality assessment among the
investigators will be recorded and discussed among all
authors, until consensus is reached. For the assessment
of meta-bias, publication bias will be assessed by using
Egger’s test, as well as visually on a funnel plot.

Statistical methods

Primary analyses

For the main analysis, we will synthesise all types of psycho-
social factors at work and all types of health outcomes. In
this review, it is expected that most of the outcomes of
studies that will be included are assessed as dichotomous
variables.' " If the outcomes are assessed by continuous
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variables, we will apply the appropriate cut-off points and
convert to dichotomous variables. If we cannot use the
appropriate cut-off point, dichotomous variables and
continuous variables will be analysed separately.

Meta-analysis will be conducted when at least three
eligible studies can be collected. If a meta-analysis is not
appropriate (ie, only two or fewer studies are eligible and
included), the results will be presented in a narrative
format. A fixed-effect model will be used if heterogeneity
is not observed (eg, types of exposures and populations,
among others); otherwise, a random-effects model will
be used.” Heterogeneity will be assessed using the %2
test with Cochran’s Q statistic and 1%’ Usually, I* Values
of 25%, 50% and 75% indicate low, medium and high
heterogeneity, respectively.?’4

Subgroup and sensitivity analyses

Subgroup analyses will be conducted to compare the
results under specific outcomes or conditions. Major
possible grouping characteristics will include types of
exposure according to some specific work-related stress
models (ie, job strain and support from supervisors/
colleagues based on the job demand control support
model,'® ¥ and effort-reward imbalance based on the
effort reward imbalance model*®) and outcome (diseases/
symptoms, mobility/physical function and cognitive func-
tion). Any subgroup differences will be reported, and our
findings will be explained by considering these differ-
ences. If trends are observed between pooled associations
and any grouping characteristics, meta-regression will be
conducted.” A sensitivity analysis will be conducted for
inch;lded studies where the ROBINS-I is classified as low
risk.

Patient and public involvement
There is no direct patient or public involvement in the
design of this study.

ETHICS AND DISSEMINATION

Results and findings will be submitted and published in a
scientific peer-reviewed journal and will be disseminated
broadly to researchers and policymakers interested in the
translatability of scientific evidence into good practices.

Strengths and limitations

To our knowledge, this will be the first systematic review
and meta-analysis to show integrated evidence for the
associations between psychosocial factors at work and
postretirement health conditions. The findings of this
study will establish a link between psychosocial factors
at work in working age and health problems after retire-
ment. Then it would contribute to prevention of chronic
conditions and promotion of health and well-being of
older adults after retirement, that is, to achieve active
ageing in our rapidly ageing society through proposing
an innovative life-course strategy to improve psychosocial
factors at work in working age. Practically, the results of

this study could facilitate implementation of appropriate
intervention for workers who have been exposed to
specific adverse psychosocial factors at work.

This systematic review and meta-analysis may have some
limitations. A major limitation is that this study will include
mostly observational studies and will not be limited to
randomised controlled trials, although we will focus on
well-designed prospective cohort studies. In addition, the
findings may be biassed by potential confounders. More-
over, generalisation of the findings may be limited by
participants’ characteristics, depending on the included
studies.
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Brief Reports

Association Between Reported Long Working Hours
and History of Stroke in the CONSTANCES Cohort

Marc Fadel, MD; Grace Sembajwe, ScD; Diana Gagliardi, MD; Fernando Pico, MD, PhD;
Jian Li, MD, PhD; Anna Ozguler, MD, PhD; Johannes Siegrist, PhD;
Bradley A. Evanoff, MD, MPH; Michel Baer, MD; Akizumi Tsutsumi, MD, DMS;
Sergio lavicoli, MD, PhD; Annette Leclerc, PhD; Yves Roquelaure, MD, PhD; Alexis Descatha, MD, PhD

Background and Purpose—ILong working hours (LWHs) are a potential risk factor for stroke. The aim of this study was to
investigate this association in a large general population cohort.

Methods—We used the French population-based cohort, CONSTANCES (Cohorte des Consultants des Centres d'Examens
de Santé), to retrieve information on age, sex, smoking, and working hours from the baseline, self-administered
questionnaire. Other cardiovascular risk factors and previous occurrence of stroke were taken from a parallel medical
interview. We defined LWH as working time >10 hours daily for at least 50 days per year. Participants with primarily
part-time jobs were excluded as were those with stroke before LWH exposure. We used logistic models to estimate the
association between LWH and stroke, stratified by age, sex, and occupation. In additional modeling, we excluded subjects
whose stroke occurred within 5 years of the first reported work exposure.

Results—Among the 143 592 participants in the analyses, there were 1224 (0.9%) strokes, 42542 (29.6%) reported LWH,
and 14481 (10.1%) reported LWH for 10 years or more. LWH was associated with an increased risk of stroke: adjusted
odds ratio of 1.29 (95% CI, 1.11-1.49). Being exposed to LWH for 10 years or more was more strongly associated with
stroke, adjusted odds ratio of 1.45 (95% CI, 1.21-1.74). The association showed no differences between men and women
but was stronger in white-collar workers under 50 years of age.

Conclusions—This large analysis reveals a significant association between stroke and exposure to LWH for 10 years or
more. The findings are relevant for individual and global prevention. (Stroke. 2019;50:1879-1882. DOI: 10.1161/
STROKEAHA.119.025454.)

Key Words: epidemiology m logistic models m odds ratio m risk factors m work

Consultants des Centres d'Examens de Santé) are protected by our
national regulatory agency (Commission nationale de 1’informatique
et des libertés, number 910486). However, the CONSTANCES co-
hort is an open epidemiological laboratory and access to study pro-
tocols and data is available on request (http://www.constances.fr/
index_EN.php#propose).

The French CONSTANCES study is a population-based cohort
started in 2012.¢ Participants are randomly selected adults aged 18 to
69 years. Data are compiled from self-administered questionnaires

Stroke is a devastating though largely preventable health
condition.' Long working hours (LWH) may be a risk fac-
tor for cardiovascular diseases and stroke.” In Japan, 60% of
compensated Karoshi (death from over-work) cases died of
stroke.> A meta-analysis observed a dose-response relation-
ship between LWH and stroke but did not adjust for other
modifiable risk factors of stroke.* A Danish study found asso-

020T ‘€ yorey uo £q S1o°sjeurnoleye//:dyny woiy papeojumoq

ciation with LWH only for hemorrhagic stroke.’
Our study investigated the association between LWH and
stroke in a large general population study.

Methods

The article adheres to the American Heart Association Journals’
implementation of the Transparency and Openness Promotion
Guidelines. The data of the CONSTANCES cohort (Cohorte des

and health examinations conducted at affiliated health-screening cen-
ters. All study participants gave informed consent before enrolling in
the study, which obtained human studies approval.

Using baseline questionnaire data, we restricted our selection to
subjects who had ever worked for >6 months and had worked pre-
dominantly in full-time jobs. Age, sex, smoking, occupation, and
LWH were retrieved from the baseline questionnaires. Participants
reported if they were exposed to LWH (=10 hours daily for at least
50 days, yes/no variable), and the number of years of exposure (<1
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Table 1. Multivariable Analyses Describing Associations Between Relevant Risk Factors and History of Stroke

Stroke Cases, = Crude Odds Ratios Adjusted Odds Adjusted Odds Adjusted Odds
Total N (%) (95% Cl) Ratios (95% CI)* Ratios (95% Cl)* | Ratios (95% CI)*

Age, y 1.07 (1.07-1.08) 1.04 (1.04-1.05) | 1.04(1.03-1.05) | 1.04 (1.03-1.05)
Body mass index, kg/m? 1.07 (1.05-1.08) 0.99 (0.97-1.01) | 0.99(0.97-1.00) | 0.99 (0.97-1.01)
Sex

Men 72551 691 (0.95) 1 1 1 1

Women 71041 533 (0.75) 0.79 (0.70-0.88) 1.01 (0.87-1.18) 1.02 (0.88-1.19) 1.02 (0.88-1.19)
Occupation

Self-owner/manager/chief executive 45903 329 (0.72) 0.85 (0.73-0.99) 0.92 (0.78-1.10) | 0.93(0.78-1.10) | 0.93(0.78-1.10)

officer/professional jobs/farmer

High-skilled white-collar jobs 38549 326 (0.85) 1 1 1 1

Low-skilled white-collar jobs 30569 238 (0.78) 0.92 (0.78-1.09) 1.13(0.94-1.37) 1.13(0.94-1.37) | 1.13(0.94-1.37)

Blue-collar jobs 14051 156 (1.11) 1.32 (1.09-1.59) 1.18(0.94-1.49) | 1.19(0.95-1.49) | 1.19(0.95-1.49)
Long working hours

No 95391 763 (0.80) 1 1

Yes 42542 394 (0.93) 1.16 (1.03-1.31) 1.29 (1.11-1.49)
Long working hours

No (or 1) 107602 844 (0.78) 1 1

Yes (1-5) 8844 40 (0.45) 0.57 (0.42-0.79) 0.98 (0.69-1.40)

Yes (5-10y) 6937 52 (0.75) 0.96 (0.72-1.27) 1.05(0.75-1.48)

Yes (10-15 y) 4634 54 (1.17) 1.49 (1.13-1.97) 1.39 (1.00-1.93)

Yes (15-20 y) 3185 39 (1.22) 1.57 (1.14-2.17) 1.55 (1.09-2.20)

Yes =20y 6662 128 (1.92) 2.48 (2.05-2.99) 1.45 (1.16-1.81)
Long working hours

No (or 1Y) 107602 844 (0.78) 1 1

Yes (1-10'y) 15781 92 (0.58) 0.74 (0.60-0.92) 1.02 (0.79-1.31)

Yes =10y 14481 221 (1.53) 1.96 (1.69-2.28) 1.45 (1.21-1.74)
High blood pressure diagnosed

No 126281 677 (0.54) 1 1 1 1

Yes 17311 547 (3.16) 6.05 (5.40-6.78) 2.60 (2.22-3.05) 2.60 (2.22-3.05) | 2.60 (2.22-3.05)
Diabetes mellitus diagnosed

No 139717 1130 (0.81) 1 1 1 1

Yes 3875 94 (2.43) 3.05 (2.47-3.77) 0.95(0.73-1.25) | 0.95(0.72-1.24) | 0.95(0.72-1.24)
Dyslipidemia diagnosed

No 130690 722 (0.55) 1 1 1 1

Yes 12902 502 (3.89) 7.29 (6.49-8.18) 3.09 (2.63-3.62) | 3.08(2.63-3.61) | 3.08 (2.63-3.61)
Familial history of cardiovascular diseases

No 129106 1067 (0.83) 1 1 1 1

Yes 14486 157 (1.08) 1.32 (1.11-1.56) 0.96 (0.79-1.18) 0.96 (0.79-1.18) | 0.96 (0.79-1.18)
Smoking

No smoker 63218 468 (0.74) 1 1 1 1

Current/former smoker <30 pack/y 58881 461 (0.78) 1.06 (0.93-1.20) 1.13(0.98-1.31) | 1.13(0.98-1.31) | 1.13(0.98-1.31)

Current/former smoker =30 pack/y 5897 136 (2.31) 3.17 (2.61-3.84) 1.58 (1.26-1.98) | 1.57 (1.25-1.97) | 1.57 (1.25-1.97)

*Adjusted on age, body mass index, sex, occupations, high blood pressure, diabetes mellitus, dyslipidemia, familial history of cardiovascular diseases, and smoking

habits (in addition of long working hours).
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year, short [1—<10 years], and long duration of LWH [>10 years]).
Cumulative exposure in 5-year increments was also calculated.
Subjects reporting LWH but missing data on exposure duration were
included in the <1-year category.

Each participant had a medical interview completed by a physi-
cian, including history of stroke (all subtypes together) and age of
occurrence, diabetes mellitus, history of high blood pressure, dyslip-
idemia (hypercholesterolemia or hypertriglyceridemia), family his-
tory of cardiovascular events, and body mass index.

The main outcome was having a stroke reported by a physician.
Subjects missing data were considered as not having a stroke. Subjects
who had a stroke before being exposed to LWH were excluded from
analysis. Logistic models were used, adjusted by cardiovascular risk
factors. Additional models were stratified by occupation, age, and
sex. See the online-only Data Supplement for additional analyses.

All study participants gave informed consent before enrolling
in the study. CONSTANCES has obtained authorization from the
French National Data Protection Authority and was approved by the
National Council for Statistical Information, the National Medical
Council, and the Institutional Review Board of the National Institute
for Medical Research (INSERM).

Results

From the 162 115 subjects with at least 6 months work experi-
ence, 18508 (11.4%) had a history of predominantly part-time
jobs, and 15 (0.01%) reported a stroke before the onset of ex-
posure to LWH. In the final sample (n=143592), 1224 strokes
were included (0.9%), 42542 (29.6%) participants reported
LWH, and 14481 (10.1%) reported exposure to LWH for 10
years or more.

LWH were associated with stroke (Table 1), especially
among those exposed to LWH for 10 years or more (adjusted
odds ratio, 1.45; [95% CI, 1.21-1.74]). Younger people had
a higher risk of stroke when exposed to LWH for >10 years
(Table 2). Stratification by occupation revealed a lower effect
for owners, managers, chief executive officers, professionals,
and farmers, though no interaction between LWH/occupation
was found (P>0.05).

Discussion

An association between LWH and stroke was found with
modest increases in adjusted odds ratio for LWH exposures
of 10 years or more. Results are consistent with studies else-
where: a meta-analysis, where the meta-risk was 1.31 for work
of >55 hours per week* and 2 Korean case-control studies on
all types of stroke and hemorrhagic stroke only.”® Our results
support the temporal sequence and a dose-response relation-
ship with exposure duration.

Various studies have postulated direct and indirect
causal pathways for effects of working conditions on stroke,
including those mediated by modifiable behaviors that also
increase the risk of cardiac arrhythmias/hypercoagulabil-
ity among patients with LWH.’ Irregular shifts, night work,
and job strain are suspected of being responsible for un-
healthy working conditions.'®!> Owners, executives, man-
agers, professionals, and farmers generally have greater
decision latitude than other workers, perhaps accounting
for the smaller effects in these groups. The Danish studies
that showed no effect did not document years of exposure;
in addition, working conditions in Denmark are among the
best worldwide, which might explain their difference with
other studies.’

Association Between Long Working Hours and Stroke 1881

Table 2. Stratified Analyses by Sex, Age, and Occupation for Association
Between Long Working Hours and History of Stroke

Long Working Adjusted Odds
Hours Ratios (95% CI)*
Sex
Men No (or 1) 1
Yes (1-10'y) 0.83 (0.58-1.19)
Yes =10y 1.39 (1.13-1.73)
Women No (or 1y) 1
Yes (1-10'y) 1.27 (0.89-1.82)
Yes >10y 1.52 (1.10-2.11)
Age
<50y No (or 1) 1
Yes (1-10y) 0.96 (0.61-1.50)
Yes 210y 2.28 (1.46-3.58)
>50y No (or 1) 1
Yes (1-10'y) 1.00 (0.74-1.36)
Yes =10y 1.36 (1.12-1.65)
Occupation
Self-owner/manager/chief No (or 1) 1
executive officer/professional
jobs/farmer
Yes (1-10y) 1.07 (0.71-1.63)
Yes 210y 1.21 (0.91-1.59)
High-skilled white-collar jobs No (or 1) 1
Yes (1-10'y) 1.25 (0.80-1.97)
Yes =10y 1.77 (1.28-2.43)
Low-skilled white-collar jobs No (or 1) 1
Yes (1-10y) 0.77 (0.43-1.40)
Yes 210y 1.70 (1.09-2.67)
Blue-collar jobs No (or 1) 1
Yes (1-10y) 0.79 (0.38-1.64)
Yes >10y 1.59 (0.97-2.61)

*Adjusted for body mass index, high blood pressure, diabetes mellitus,
dyslipidemia, familial history of cardiovascular diseases, and smoking (plus
age and occupation for sex, sex and occupation for age, and sex and age for
occupation).

The main limitation is the stroke diagnosis. Positive pre-
dictive values for self-reported stroke were around 60% in
a UK study.”® In our study, stroke was defined by a doctor
who examined each participant following protocol guidelines
to improve diagnosis accuracy. Though the clinician cannot
check medical/imaging records, misclassification probably
had a low impact on the association found. In this same co-
hort, diabetes mellitus recorded from the same examination
protocol had high agreement with health claims data." In
addition to exclusion of prior stroke, we further controlled
the temporal sequence by using a 5-year lag to ensure that
exposure would precede the event. Moreover, in this study,
known independent risk factors for stroke (and not other types
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of brain events) were found to be associated with stroke, giv-
ing additional reassurance of the diagnosis. Our study did not
distinguish ischemic from hemorrhagic stroke, where effects
of LWH might be different: job demand was previously re-
lated to ischemic but not hemorrhagic stroke,'" whereas other
analyses observed an association with LWH only for hemor-
rhagic stroke.” Although recall and selection bias are related
to death or major cognitive sequelae, it is unlikely that these
would have modified the LWH association observed. Finally,
subjects reporting mainly part-time work were excluded from
the sample. Future studies may include job exposure matrices
to better control recall bias, diagnoses separating ischemic and
hemorrhagic stroke, and focus on incident stroke.

Conclusions
This large-scale analysis reveals a significant association be-
tween exposure to LWH for a period of 10 years or more and
history of stroke. Future study may confirm this link with pre-
vention strategies for reducing LWH in patients with high-risk
profiles for stroke and reducing the global burden of disease.'®
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ABSTRACT

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

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

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

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

explained mainly via psychosocial work environment.

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

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

In the occupational health research field, job dissatisfaction (ie,
an unpleasant emotion when one’s work is frustrating and blocking
the affirmation of their values)'® has been attracting attention as a
predictor of sickness absence, as well as of poor mental health (ie,
anxiety, burnout, depression, and low self-esteem) and physical
health (ie, cardiovascular disease and musculoskeletal disorders).'*
Several prospective studies in European countries have examined
the association of job dissatisfaction with sickness absence! 2%
the results have been inconsistent, and most of these studies
focused mainly on short-term sickness absence lasting from a few
days to a few weeks. To date, only three studies focused on long-
term sickness absence!%2122; 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.’! Tt 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

2 | J Epidemiol 2020

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 BISQ
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 # test or
Fisher’s exact test to compare the demographic and occupational
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Company employee
N=18,343

A4
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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

A 4

\ 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

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,

J Epidemiol 2020 | 3
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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 (1.2)
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.
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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-

4 | J Epidemiol 2020

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

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

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

Person-days Number of events

Rate/100,000 person-days

Hazard ratio (95% confidence interval)

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

#Adjusted for age (and gender).

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

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

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

DISCUSSION

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

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

After additionally adjusting for psychosocial work environ-
ment based on the JD-C or DCS model, the association of job
dissatisfaction with long-term sickness absence was weakened
and no longer significant. This is consistent with previous studies
in that a significant association of job dissatisfaction with sickness
absence (including both short-term and long-term ones) was not
observed when psychosocial work environment was included in
the model.'®!-2° 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

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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1 | INTRODUCTION

The globalization of economic activities has also seen the ex-
pansion of Japanese companies abroad. A survey of Japanese
companies and their overseas subsidiaries and business
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Abstract

Objectives: To develop and validate a global occupational health and safety man-
agement system (OHSMS) model for Japanese companies.

Methods: In cooperation with a Japanese company, we established a research team
and gathered information on occupational health and safety (OHS) practices in nine
countries where the target company operated manufacturing sites. We then devel-
oped a model hypothesis via research team meeting. The model hypothesis was in-
troduced to local factories in Indonesia and Thailand as trial sites. We evaluated the
roles of the company headquarters, the implementation process, and any improve-
ments in OHS practices at the sites. Based on the results, a global OHSMS model was
formalized for global introduction.

Results: The model consisted of both headquarters and site roles. These roles were
well-functioning, and OHS at the sites improved. Two issues concerning the func-
tioning of the headquarters were identified: the need to establish a reporting system
to the headquarters and the need to support the improvement of specialized human
resources. By improving the model hypothesis to address these issues, the model was
formalized for global introduction.

Conclusions: The global OHSMS model was based on the use of methods and spe-
cialized human resources relevant to each region and their common objectives, as
well as evaluation indicators based on the minimum requirements of the company
headquarters. To verify the effectiveness of this model, the experiment should be

extended to other countries.

KEYWORDS

global OHSMS, Japanese companies, performance audit, reporting system, specialized human resources

activities found that there were 24 959 overseas subsidiar-
ies of Japanese companies as of July 2017.! Regarding occu-
pational health and safety (OHS) for workers in Japan, staff
in charge of OHS generally provide the necessary services
in compliance with local laws and regulations. However,
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developing and emerging countries often lag far behind de-
veloped countries in terms of OHS training for profession-
als, and practices in these countries do not always keep pace
with the development of laws and regulations of their home
country.

Large companies in Europe and the United States typi-
cally apply global standards, which usually have stricter re-
quirements than local regulations, to local sites, as well as
complying with local OHS laws and regulations.2’3 They
often establish a unified OHS management system (OHSMS)
whereby each site is required to meet common requirements,
and this system is typically controlled and managed by the
company's OHS department located at its headquarters.4
Furthermore, most OHSMSs also include international stan-
dards or company standards that reflect the laws and practices
of the area in which the company's headquarters is located.*

In addition to considering the requirements in the location
of the company's headquarters, which is involved in person-
nel allocation and investment decision-making through cap-
ital relationships, as part of risk management and corporate
social responsibility strategies, Japanese companies, as well
as Western companies, need to improve their OHS standards
at their subsidiaries, regardless of location.*’

When considering OHS practices based on Japanese
regulations, it should be noted that Japanese OHSMSs are
based on minimizing requirements and assume that the re-
sources and personnel are adjusted to the actual situation in
each region as much as possible to achieve the same objec-
tive. Thus, we call our system a “global OHSMS for Japanese
companies.”

In developing a global OHSMS for Japanese companies,
it is necessary to gather information on the OHS environ-
ments in the target countries and regions where overseas
subsidiaries are located and to establish a system that en-
ables both the involvement of the company headquarters
and the autonomous efforts of local sites. Thus, we devel-
oped an “Information Collection Check Sheet for OHSMSs
at Overseas Plants” as a tool for efficient information gath-
ering,6 and investigated the actual conditions regarding, for
example, OHS regulations and human resource development
in a number of countries.” '

In this study, we developed a global OHSMS model for
Japanese companies and confirmed its validity via coopera-
tion with the headquarters of a global Japanese manufactur-
ing company that produces construction equipment.

2 | METHOD

2.1 | Research team

We established a research team that consisted of two expe-
rienced occupational physicians (OPs: SK, KM) working at
a Japanese branch of a US-based global company, two chief

OPs (YK, MS) with Japanese-based global enterprises, and
the chief OP (SN) and two in-house OPs (KH, NF) from the
target company, which is described below.

2.2 | Target company

The target company is a manufacturer of construction and
mining equipment that has 12 production sites in Japan and
31 overseas sites. Of the overseas sites, 18 are located in five
Asian countries, including China, seven are located in five
European countries, including Russia, five are located in the
United States, and one is located in Brazil. The company has
approximately 60 000 employees worldwide, of which 60%
are non-Japanese employees working at the overseas sites.

The company produces a diverse range of products, and
total sales in the 2016 fiscal year were approximately 1.8
trillion yen. The possible health hazards for workers include
noise, heat, dust, organic solvents, and bad posture. Company
management displayed a clear willingness to promote both
OHS and OHS investment in all workplaces, including its
overseas sites.

2.3 | Model development process

The model was developed in four steps: (a) information gath-
ering; (b) establishing the model hypothesis and developing
evaluation indicators; (c) introducing the model hypothesis at
test sites and evaluating the roles of the company headquar-
ters; and (d) improvement of the model hypothesis based on
the results of the pilot implementation and completion of the
global OHSMS model.

231 |

Because most European sites exist in countries that are mem-
bers of the European Union, the OHS requirements are con-
sidered to be similar across these sites. Therefore, to better
understand the overall picture of the similarities and differ-
ences among the overseas sites, we surveyed nine countries
from various continents, including Japan.

To conduct the survey, we visited each of the nine coun-
tries following a literature and Internet search and gathered
information using the “Information Collection Check Sheet
for OHSMS at Overseas Plants”.® Members of the research
team visited the Japanese Embassy, local administrative agen-
cies such as the Ministry of Health, Labor and Welfare, ISO
(International Organization for Standardization) accreditation
bodies, and institutions that train OHS experts, such as uni-
versities, in each country. We conducted interviews with rep-
resentatives in each location that lasted for about 2-3 hours.
If sufficient information was not obtained during the initial
visit, we returned to the site as many times as necessary. A
flow chart of the survey procedure is shown in Figure 1.

Information gathering
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FIGURE 1
flow of this research for about 6 years

This figure shows the

Collection of various information on occupational health and safety (OHS)

in 9 countries using check sheets.

—

Members of the research team conducted the following based on the information

collected

(D Creation of model hypothesis at headquaters level and site level.
@) Creation of evaluation indicators for effectiveness of model hypotheses

2-1) Process evaluation index at headquarters.

2-2) Performance audit index on OHS at the test site.

—

Introducing the model hypothesisa at test sites (Indonesia and Thailand) and evaluating

the role of the company headquarters.

3-1) Verification based on the process evaluation index at the headquarters.
3-2) Verification based on the performance audit index on OHS at the test site.

)

Improvement of model hypothesis and completion of global OHSMS model

2.3.2 | Establishing the model
hypothesis and developing evaluation indicators

We conducted a meeting of the research team to establish
a model hypothesis based on the information obtained.
Following a brainstorming session with members of the re-
search team, we created the categories at headquarters level
and site level respectively. To establish a hypothesis based
on a global OHSMS perspective, we clarified that it will be
implemented at the headquarters and sites on the premise of
utilizing the basic policy and OHSMS.

Then, we created evaluation indicators for headquarters
and test sites to confirm the validity of the model hypothesis.
Evaluation indicators were also developed based on the ideas
presented by the research team members during the discussion.
The evaluation indicators made it possible to evaluate the level
of improvement in detail and to describe what kind of reach
(state) each criterion is specifically. Headquarters adopted pro-
cess evaluation and test sites created performance audit on OHS.

2.3.3 | Introducing the model hypothesis
at test sites and evaluating the roles of the
company headquarters

We conducted a pilot implementation of the global OHSMS
for Japanese companies in Indonesia and Thailand based on
the model hypothesis. While the sites in these countries had
already introduced a number of OHS initiatives, there was
considerable room for improvement, mainly in the field of
occupational health. For example, neither the established
OHS practices based on laws and regulations nor the risk
management system addressing hazardous factors not cov-
ered by laws and regulations were satisfactory. The train-
ing system in these two countries was relatively clear, and it
was easy to obtain specialized human resources from major

universities and administrative agencies. Furthermore, these
countries were selected because local management was com-
mitted to introducing the OHSMS.

Based on the hypothesis, we gained an understanding of
the OHS conditions at the sites in these countries through an
interview and field patrol with local health and safety per-
sonnel. Then, the research team presented proposals to the
site management teams regarding the measures necessary to
address OHS issues that had been identified. In cases where
the site personnel required assistance from OHS experts, we
introduced local experts to management, and also recom-
mended the use of OHS experts when it was necessary to
provide education and training for workers.

Then, we evaluated the effects of our intervention after
a period of time. The research team examined the functions
and roles of the company headquarters and evaluated after
developing efforts to test sites. The evaluation result of the
company headquarters was determined by the members of
the research team. Evaluation of the local sites was based on
previously determined evaluation indicators (performance
audit consists of evaluation items and criteria). Members of
the survey team discussed the audit results with the top man-
agement and safety and health managers of the target factory
and discussed until the audit team and the audited organiza-
tion were satisfied.

2.3.4 | Improvement of model

hypothesis based on the results of the pilot
implementation and completion of the global
OHSMS model

We reviewed the results of the performance audit and evalu-
ation following the pilot implementation. Then, we reviewed
the model hypothesis, discussed any necessary improve-
ments, and completed the global OHSMS model.
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3 | RESULTS

3.1 | Information gathering

The results of the survey of OHS systems in nine countries,
including Japan, are as follows.

3.1.1 | Laws on OHSMS and status of
specialized human resources

Regarding presence of laws and guidelines on OHSMS,
Japan, Thailand, and China welcomed the introduction of an
OHSMS.

Regarding professionals mainly responsible for OHS ac-
tivities, OPs were active in Japan, Indonesia, Germany, and
Brazil. Safety Officers are active in Thailand and China. In
the United Kingdom, family physicians, and in the United
States, Safety Professionals and Industrial Hygienists have
been the main activities.

Regarding legal requirements concerning the appointment
and utilization of expert personnel in OHS, Japan, Indonesia,
Germany, and Brazil are all legally required to appoint OPs.
Japan, Thailand, China, and Germany have legal obligations
regarding the appointment of safety managers or safety officers.

Regarding status of training specialized human resources
on OHS, OPs in Japan and Indonesia were able to obtain quali-
fications by receiving more than 50 hours (Japan) and 56 hours
(Indonesia) of training. Different levels of SOs were developed
in Thailand and China. OP specialists were trained in Germany,
the United Kingdom, the United States, and Brazil. Although
there is no requirement to employ specialist staff such as OPs
and safety officers, the responsibilities of businesses are stip-
ulated, and specialist personnel are employed in the United
Kingdom and the United States (see Table 1).

3.1.2 | Status of major programs related to
occupational health

Regarding presence of law of risk assessment for harmful
factors, Japan, Germany, the United Kingdom and Brazil
have to conduct and personal exposure monitoring for haz-
ardous work is conducted in the United States.

Regarding evaluation of health effects by hazardous work,
employers are obliged to carry out evaluation of health effects by
hazardous work in all countries except for Myanmar. There are
those in which health checks and laboratory standards are reg-
ulated by law (eg, China) and those where they are selected by
specialized personnel (eg, Indonesia, Thailand, and Germany).

Regarding fit for work programs, all countries except for
Myanmar have laws and regulations prescribing pre-deploy-
ment health checks for workers engaged in hazardous work.
The United States is only required when a worker returns to
work after injury.

Regarding management of personal information, personal
health information is only shared between the workers and
medical professionals, and only health-related information
that is relevant to the workers’ employment is conveyed to
employers. In Myanmar, OHS legislation is not well-devel-
oped, and there is no clear provision for any of the above
practices (see Table 2).

3.2 | Establishing the model hypothesis and
developing evaluation indicators

3.2.1 | Model hypothesis

We assumed a model consisting of two levels of practices at
the company headquarters and at each manufacturing site. In
the headquarters, the following eight practices were imple-
mented at the headquarters level: “formulation and dissemina-
tion of health and safety policies by the CEO (Chief Executive
Officer),” “establishment of a global safety and health confer-
ence,” “determination of OHSMS standards,” “formulation
and notification of global standards,” “formulation and noti-
fication of performance audit standards,” “training of auditors
and conduct performance audit,” “support for securing and fos-
tering appropriate human resources at each site,” and “techni-
cal support in the case of a shortage of specialized resources.”

Of these, the global standards issued by the headquar-
ters of Japanese companies included those used to promote
the autonomous activities of the organization and to acquire
budget funding. To facilitate verification of the introduction
of global standards, we developed the following global stan-
dards: “risk assessment,” “chemical substance management,”
and “facilities and personal protective equipment standards.”

The components of an OHSMS that were developed and
applied at each site are as follows: “formulation of the basic
policy,” “specialized human resources in OHS or utilization
of external resources,” “companies’ global standards and reg-
ulations compliance,” “promotion of autonomous activities,”
and “internal audit and continuous improvement.”

The OHSMS at each site was based on the Occupational
Health and Safety Assessment Series (OHSAS) 18001 in
consideration of an integrated review with ISO 14001 and
the possibility of future global integrated authentication. At
the time of the development of the model hypothesis, ISO
45001 (which is similar to OHSAS 18001) was expected to
become an ISO standard in the near future. Therefore, it was
decided to replace OHSAS 18001 with ISO 45001 when it
was made official.

3.2.2 | Evaluation indicators

To evaluate the global OHSMSs of Japanese companies, we
decided to use process evaluations at the headquarters level
and performance audits at the test sites. Process evaluation
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(Continued)

TABLE 2

Evaluation of health effects by

hazardous work

Presence of Law of RA for harmful

factors

Management of personal information

Fit for work program

Country name

No

The results of SME are managed by

There is an obligation to conduct SME At the time of reinstatement after oc-

No

United State of
America

8

the company (in-house personnel in

charge).

cupational accidents or labor diseases, it

for special work obtained by law.

Using the results of PEM, voluntary

is required to prepare a workplace where

RA and measures based on the

The results of GME (voluntary im-

businesses can arrange by referring to the

results are required.

plementation) are managed only by

opinion written on the doctor's medical

individual workers and are not notified

to business operators.

certificate at the time of reinstatement.

Only workers and OPs can view the

results of SME and GME.

OPs conduct assessment of job aptitude

There is an obligation to conduct

SME.

Yes

Brazil

9

and state opinions to companies.

The risk of hazardous work inside the

workplace is identified by experts
in occupational health and safety

outside the company.

Abbreviations: GME, general medical examination; MH, mental health; OI, occupational injury; OP, occupational physician; PEM, personal exposure monitoring; PI, personal information; RA, risk assessment; SME, specific

medical examination; WRD, work-related disease.

Journal of Occupational Health v,y LEYJﬂ

items at the headquarters level were “expression of company-
wide basic policy on health and safety,” “development and
dissemination of company-wide global standards required to
be implemented at each site,” “opportunities for information
sharing among staffs in charge of OHS at each site,” and “es-
tablishment of indicators for performance audits conducted
from the headquarters standpoint and training of auditors.”

The performance audits at the test sites were conducted
over 2 days by four researchers at each site. The audit team
proposed the scoring system in relation to the performance
audit evaluation (evaluation items and criteria) to top man-
agement and the OHS manager at the test site, and the scores
were determined based on mutual agreement. Evaluation
items at the test site were based on the following 12 items
after discussion among research team members: (1) introduc-
tion of management systems, (2) appointment of personnel
in charge of safety and health, organizational positioning,
and job authority, (3) competency of personnel in charge of
safety and health, (4) description in the management system
of specialized resources (people/organizations) in relation to
safety and health, (5) compliance, (6) risk assessment, (7)
risk reduction measures, (8) evaluation of health of workers
exposed to harmful factors, (9) evaluation of job aptitude and
suitability for employment (fit for work), (10) management
of personal information, (11) emergency preparedness in re-
lation to OHS functions, and (12) prevention of recurrence of
work-related illnesses. Each evaluation criteria was scored on
a 10-point Likert scale ranging from “0: Procedure (criterion)
does not exist” to “9: Procedure (criterion) is executed reli-
ably and continuously until it reaches a level that is a model
both inside and outside the company” (see Table 3).

3.3 | Introducing the model hypothesis
at test sites and evaluating the roles of the
company headquarters

3.3.1 | Testsite in Indonesia

Problems before introduction of model hypothesis

We conducted the first performance audit at the Indonesian
test site in August 2013. The audit showed that this site com-
plied with laws and regulations, that an OHSMS had not been
introduced, and that there were problems regarding a number
of occupational health practices including risk assessment,
chemical substance management, and health checks.

Specific activities to improve (September 2013 to May
2016)

After being introduced to global policies and draft global
standards, professional staff from the company's headquar-
ters provided education and training for workers. We also
assisted site personnel in obtaining advice from local OHS
experts.
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TABLE 3 Trends in evaluation indicators before and after interventions in Indonesia and Thailand (test sites)
Site in Indonesia Site in Thailand
Evaluation item Aug.2013 Jun.2016  Jun.2013 Aug.2016
(1) Introduction of management system 2 5 2 3
(2) Appointment of the persons in charge of safety and health, organizational 3 5 3 4
positioning, job authority
(3) Competency of person in charge of safety and health, 3 5 3 5
(4) Description in the management system of specialized resources 2 5 2 3
(people/organization) for safety and health
(5) Compliance 4 5 4 5
(6) Risk assessment 3 4 0 3
(7) Risk reduction measures 2 3 0 3
(8) Evaluation of health effects of workers exposed to harmful factors 2 4 2 4
(9) Evaluation of job aptitude and consideration of employment (fit for work) 0 4 0 3
(10) Management of personal information 4 4 0 5
(11) Labor during crisis management function that takes safety and health into 4 5 3 5
consideration
(12)Prevention of recurrence after occurrence of work-related illness 4 4 2 4

Definition of numbers: 0: Procedure (criteria) does not exist. 1: There is a procedure (criteria) but it has not been introduced. 2: There are procedures (criteria) and
some have been introduced. 3: There is a procedure (criteria) but there is a significant issue that needs to be addressed before it can be introduced. 4: There is a proce-

dure (criteria) but there is a minor issue that needs to be addressed before it can be introduced. 5: Procedure (criteria) is clearly executed. 6: Evaluation of effectiveness
of procedure (criteria) is continually performed (there is a mechanism). 7: Procedures (criteria) are executed (reliably and continually) and have achieved consistent
results. 8: The procedure (criteria) has been (reliably and continually) executed and has achieved high results. 9: Procedure (criteria) is (reliably and continually)

executed, and it is at a level whereby it is a model inside and outside the company.

Improvements after implementation and evaluation

We conducted a second performance audit in June 2016, and
the results from before and after the implementation of the
model hypothesis were compared. OHSAS 18001 certifica-
tion, which is an international standard for OHS management,
was acquired in January 2014, and practices from the Japanese-
based sites such as “Safety Dojo,” KY (danger prediction),
and 5S (Sorting, Setting-in-Order, Shining, Standardizing, and
Sustaining the Discipline) activities were implemented at the
Indonesian site. The test site entered into a consultancy con-
tract with the Department of community medicine, University
of Indonesia, and under the guidance of an occupational medi-
cine expert, hazard identification was performed and a hazard
list (eg, the creation of a noise map) was compiled. Then, risk
assessment was undertaken based on the hazard list. The rel-
evant aspects of the health-check process for workers engaged
in hazardous work were also reviewed. Selection and educa-
tion in the use of personal protective equipment was carried
out and a professional OP was hired.

As a result of these efforts, the following six evalua-
tion items improved by 2 points or more. (1) introduction
of management systems, (2) appointment of personnel in
charge of safety and health, organizational positioning, and
job authority, (3) competency of personnel in charge of
safety and health, (4) description in the management sys-
tem of specialized resources (people/organizations) in rela-
tion to safety and health, (8) evaluation of health of workers

exposed to harmful factors and (9) evaluation of job apti-
tude and suitability for employment (fit for work).These
efforts resulted in changes in the site's scores, as shown in
Table 3.

3.3.2 | Testsite in Thailand

Problems before introduction of model hypothesis

We conducted the first performance audit at the site in
Thailand in June 2013. The audit showed that safety and
health management was being carried out under ISO 14001,
and that there was compliance with the relevant laws and reg-
ulations. However, we found some problems regarding the
development of risk management processes based on risk as-
sessment and occupational health practices such as chemical
substance management and health checks. A safety officer
was hired and provided with appropriate training, including
training in occupational health.

Specific activities to improve (July 2013 to July 2016)

We did not seek support for the expert personnel, but we did
explain the global policy and the global standard plan, and
the specialist staff at the company headquarters continued to
implement risk assessment training. Because the safety of-
ficer who was hired did not have sufficient knowledge and
experience, we recommended external training.
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Improvements after implementation and evaluation

We conducted a second performance audit in August 2016.
OHSAS 18001 certification was obtained in April 2015, and
existing practices from the Japanese-based factories were
implemented. Furthermore, a health and safety officer was
placed in the manufacturing department, and existing work-
place hazards were identified and a hazard list was created.
Health checks for workers engaged in hazardous work were
reviewed by the new safety officer. The health-check pro-
cedure was amended based on recommendations from an
external OP. The in-house safety officer worked with exter-
nal labor health agencies and began to use the results of the
health checks to determine fit for work.

As a result of these efforts, the following eight evaluation
items improved by 2 points or more. (1) Competency of per-
sonnel in charge of safety and health, (2) risk assessment, (3)
risk reduction measures, (4) evaluation of health of workers
exposed to harmful factors, (5) evaluation of job aptitude and
suitability for employment (fit for work), (6) management of
personal information, (7) emergency preparedness in relation
to OHS functions and (8) prevention of recurrence of work-
related illnesses. These efforts resulted in changes in the site's
scores, as shown in Table 3.

3.3.3 | Evaluation of the company
headquarters

The Japanese headquarters published global safety and health
policies from April 2011 to August 2016. These outlined the
company's behavioral standards, and global safety and health
policies were transmitted to domestic and overseas business
sites. It was decided that annual global health and safety
meetings would be held and that OHSAS 18001 (now ISO
45001) or equivalent management system standards would
be introduced. Performance audit related to OHS were also
formulated, and initiatives to systematically audit a num-
ber of domestic and overseas business sites each year in ac-
cordance with the appropriate standards were implemented.
Regarding the training of auditors, staff with relevant knowl-
edge and experience were selected from within the company,
and on-the-job training was provided. Efforts were made to
secure and nurture specialized talent in each country to fulfill
contracts between local institutions and overseas affiliates. If
difficulties arose in dealings with a specific country, an OHS
expert from Japan was dispatched to the site. Regarding global
standards, guidelines for risk assessment, personal protective
equipment, and chemical substance management were formu-
lated and communicated.

The eight practices included in the model hypothesis at
the company headquarters level were discussed and exam-
ined by the research team, who evaluated the degree to which
each item had been achieved. Discussion continued until a
unanimous decision was reached in relation to each item. As

Journal of Occupational Health v,y LEYJ&

a result, the following nine practices were identified as the
roles of headquarters. To establish and disseminate basic pol-
icy on health and safety by CEO. To establish global safety
and health conference. To determine OHSMS standard. To
formulate and notify global standards for OHS. To formu-
late and notify performance audit standards. To train auditors
and conduct performance audits. To evaluate the competence
and expertise of employed professionals and provide support
to secure and develop specialized human resources as nec-
essary. To provide technical support in the case of shortage
of specialized resources. To clarify the reporting route to the
headquarters of activities related to OHS at the site.

3.4 | Improvement of model hypothesis
based on the results of the pilot
implementation and completion of the global
OHSMS model

As a result of the pilot implementation, the effectiveness of
the model hypothesis was generally confirmed, with two
issues being identified by the research team. First, it was
deemed necessary to clarify the reporting mechanism to en-
able the company headquarters to better understand and com-
pare the situation at each site. Second, the local professionals
who were appointed lacked sufficient knowledge and experi-
ence in relation to the hygiene and health sectors.

As mentioned previously, safety awareness processes that
are unique to Japanese companies, such as “Safety Dojo” and
KY, were also introduced to overseas sites. However, when
the research team first developed the model hypothesis and
evaluation indicators, we did not see the need to evaluate
these activities. Therefore, they were excluded from the eval-
uation in the pilot implementation. After these issues were
addressed, the global OHSMS model for Japanese companies
was completed, as shown in Figure 2.

The global OHSMS model included the following features:
the inclusion of OHSAS 18001 (now ISO 45001), which is an
international management system standard, the announcement of
the policy by the CEO, the establishment of a coordination sys-
tem between the company headquarters and local sites, the use
of local expertise to collaborate with universities and other in-
stitutions, education and training of personnel, compliance with
laws and regulations, preparation of in-house global OHS stan-
dards, and performance audits. After obtaining approval from
management at the headquarters in Japan, the company finalized
the global OHSMS model and decided to implement it globally.

4 | DISCUSSION
We developed a global OHSMS model in four steps to enable
a common standard of OHS practice at all of a company's
sites, including overseas sites.
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Roles of headquarters

To establish and disseminate basic policy on health and safety by
Chief Executive Officer (CEO).

To establish global safety and health conference.

To determine OHSMS standard.

To formulate and notify global standards for OHS.

To formulate and notify performance audit standards.

To train auditors and conduct performance audits.

To evaluate the competence and expertise of employed
professionals and provide support to secure and develop specialized
human resources as necessary.

To provide technical support in the case of shortage of specialized OLS.
resources.

To clarify the reporting route to the headquarters of activities

related to OHS at the site.

Roles of local sites

To establish OHS basic policy of the site
referring to companywide safety and
health policy.

To develop OHSMS for the site.

To utilize human resources and external
resources in OHS specialized fields.

To comply with corporate global
standards and regulations.

To promote autonomous activities for

To implement internal audits and
continuous improvement.

FIGURE 2 This figure shows

the global OHSMS model for Japanese
companies newly developed by this research
group

In the first step, based on a previous study,6 it was neces-
sary to gather detailed information on OHS activities, which
are conducted in accordance with each country's laws and
regulations and the available human resources in terms of
OHS professionals. Therefore, the research team gathered in-
formation in advance using the Internet, visited each country
selected in the study sample, and gathered information on site
by conducting interviews with various stakeholders.”

In the second step, it was necessary to develop and verify a
model for an OHS system that could be used at overseas sites.
Therefore, the research team discussed the information that
had been compiled and developed a model hypothesis based
on the results. In addition, evaluation indicators were devel-
oped. Furthermore, we emphasized the promotion of autono-
mous practice and human resource development at each site.

In the third step, it was necessary to select overseas sites
to test the model hypothesis and verify the effects, and to un-
dertake pilot implementations. In addition, it was necessary
to enumerate the efforts that were necessary on the part of
the Japanese headquarters. Therefore, based on the informa-
tion relating to each country gathered during the first step,7'9
and with the cooperation of the management of the company,
two countries, Indonesia and Thailand, were selected for pilot
implementations.

In the fourth step, based on the results obtained from the
pilot implementations, the research team verified the validity
of the model hypothesis and evaluation indicators. Finally,
we improved the model based on our findings following the
above process.

4.1 | Pilotimplementation in two countries
(Indonesia and Thailand)

Based on the theory assumed at the research team meet-
ing, we conducted pilot implementation in Indonesia and
Thailand. In the results using the evaluation indicator, the six
and eight items have significantly improved in Indonesia and
Thailand, respectively.

The common weakness was observed in occupational
health programs, such as evaluation of health of workers
exposed to harmful factors and evaluation of job aptitude
and suitability for employment (fit for work) before imple-
mentation. One of the success factors at the pilot sites was
evaluating the existing OHS expertise and improving it by
obtaining advice external experts or enhancing skills of in-
ternal experts with training.” In addition, the implementation
of risk assessment and risk reduction was not sufficiently
implemented at the sites. Therefore, when introducing the
global OHSMS, it was considered important to strengthen
risk assessment education,’ provide company-wide guide-
lines,* and secure experts who completed comprehensive
OHS training.5

4.2 | Headquarters functions and roles
promoting the global OHSMS model

In order to support the introduction of the global OHS model,
the headquarters played several significant roles.’ Among
them, OHS policies by CEO and the OHS global conference,
which brings together representatives from around the world,
show the direction of the company and it is presumed that it
was effective for information sharing and network construc-
tion.*” It is also speculated that the common safety and health
system was established at sites around the world by recom-
mendation of obtaining the certification of the international
standard of OHSMS (IS045001").

Performance audit that evaluates OHS activities with
common items clarifies the characteristics and issues of each
business site, and it offers opportunities for improvement of
OHS activities.>'? The process and report of the performance
audit should be accepted not only by the headquarters of
Japan but also by the management of local business sites. The
performance audit team was composed mainly of members of
the research team who had auditor experience in the past.12
Since audits require conversations in English, they may need
to have certain language skills as well as OHS knowledge.
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Since the performance audit was extremely important for the
operation of the global OHSMS model and verification of
the effects,s’12 it should be considered to secure competent
auditors by training inside resources contracting with outside
ones.

4.3 | Reporting system to the health and
safety department in headquarters regarding
performance audit results

The evaluation of the performance audit identified two issues
regarding the model hypothesis. In relation to the company
headquarters’ reporting system, each site currently reports
to the manufacturing department, but not to the health and
safety department. To enable an understanding of the OHS
situation at each site and an evaluation of the effectiveness
of the global standards, it is necessary to build a regular busi-
ness reporting line to the company headquarters’ health and
safety department.

4.4 | Need for utilization of occupational
health experts

To promote autonomous practices based on the minimum
standards contained in the model hypothesis, it is essential
to use specialized OHS resources.” While such specialized
resources are used in Europe and the United States,13’14 most
Asian countries only have access to limited resources. The
legal obligations in relation to the appointment of specialized
staff also vary widely among countries.

Of the countries in which the model was introduced,
Indonesia is required to appoint a doctor who has undergone
a short period of training.” This legal requirement already
existed at the time of the pilot implementation. However,
the level of expertise was not considered sufficient, and was
greatly improved by using an OP who undertook systematic
training to obtain a professional qualification.

Meanwhile, in Thailand, the placement of a safety offi-
cer with an undergraduate degree from a faculty of public
health is mandatory,8 and this was already in place at the time
of the pilot implementation. However, this requirement did
not provide the officer with sufficient experience, and there-
fore the existing occupational health programs need further
improvement.

Thus, in this model, it is desirable to select experts who
are familiar with the local situation (eg, OPs and certified
experts) in each country. This means that this need will
be secured as a special resource in the occupational health
field, and its effect will be clarified by recognizing it as a
requirement. In developing countries, where it is difficult
to obtain specialized resources, it is necessary to consider
support from company headquarters and/or neighboring
countries.

Journal of [lccupatiunal'Health_\,vl LEYy—L o

4.5 | Necessity of evaluation of practices to
increase workers’ awareness

Some practices were not subject to evaluation in the per-
formance audits. These included Safety Dojo and KY" ac-
tivities. In Japan, major safety practices must comply with
various laws and regulations, and until risk assessment
becomes m21ndat01"y,16’l7 measures must be developed to
increase safety awareness. Thus, many overseas sites are
making significant efforts in areas other than risk manage-
ment. It is necessary to promote risk assessment, prioritize
risks in the workplace, and strategically promote risk reduc-
tion. In addition, voluntary efforts to raise awareness of the
health and safety of workers are also important.]8 A perfor-
mance audit evaluates such efforts, and therefore improve-
ments are essential, and are also a feature of the proposed
management system.’

4.6 |

Managing a global OHSMS requires leadership from top
management'® and this initiative was implemented with
strong support from top management. They recognized that
OHS issues at their overseas sites involved numerous risky
practices. Thus, recognition and cooperation from top man-
agement at the company headquarters is indispensable for
successful implementation at the local sites.

Necessity of management leadership

4.7 | Characteristics of a global OHSMS
model for Japanese companies

Our global OHSMS model has the following features: (a) it
introduces ISO 45001 as the framework for the OHSMS”;
(b) the standard issued by the company headquarters is the
minimum standard, including the basic global policy for
OHS; (c) it uses the most appropriate professionals in the
area; and (d) it includes a performance audit to confirm the
effectiveness of the system and to provide opportunities for
improvement.

To enable Japanese companies to establish consistently
sound OHS practices at all sites, including overseas sites,
we propose to introduce a management system that serves as
an overall framework. ISO 45001 is a global standard,11 and
each country has appropriate resources such as a certifica-
tion body. Furthermore, from the viewpoint of the company,
it is advantageous if it possesses the possibility of integrated
authentication with other ISO systems (eg, ISO 14001 and
ISO 9001). However, by only introducing ISO 45001, we
do not believe that OHS practices at overseas sites will im-
prove to the level required. The introduction of ISO 45001 by
Japanese companies is considered to be merely a “necessary
condition” for the development of global OHS activities, in-
cluding at overseas sites. ™
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Regarding the items issued by the company headquar-
ters, these are limited to understanding the situation at
each site and enabling comparisons, and by the need to se-
cure OHS budget allocations. In countries where detailed
requirements are already set out in various laws and or-
dinance,'” there may be discrepancies and duplications be-
tween the company headquarters’ standards and local laws
and customs. For example, if health checks are mandatory
in Japan, inconsistencies will arise in Western countries
where health-check results are not used to determine a
worker's ability to perform certain tasks because of privacy
concerns. In addition, if measurement of the working envi-
ronment is mandated, duplication occurs (such as requir-
ing both practices in the country of management) based on
personal exposure measurements. Thus, the company head-
quarters needs to act consistently in accordance with the
global OHSMS model.

Under the proposed model, it is necessary to conduct per-
formance audits on a regular basis, for example, every three
years. This will ensure that conformity with standards is
monitored, as well as the degree of conformity. Continuous
improvement can also be evaluated. Therefore, it is essential
that quality is maintained via performance audits conducted
by internally trained auditors. If a global OHSMS model for
Japanese companies is introduced and the understanding of
the necessary internal standards by experts and staff in charge
of OHS at each site is improved, then it will also be possible
for them to act as auditors.

4.8 | Limitations

This model was established in relation to a specific company,
and its validity was only confirmed in two emerging coun-
tries. Therefore, it is necessary to verify its effectiveness via
full implementation throughout all of the company's overseas
sites and through its application in other industries.

5 | CONCLUSION

The validity of our global OHSMS model was confirmed by
the fact that company headquarters’ roles functioned prop-
erly under the model, while OHS practices at the test sites
were improved as a result of the intervention. We will further
evaluate the effectiveness of the model by introducing it to all
of the major manufacturing sites of the target company and
by extending it to other companies in the near future.
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Abstract

Objectives: The aim of this study was to examine the reliability and validity of the
Job Content Questionnaire (JCQ) in Vietnamese among hospital nursing staff.
Methods: The 22-items version of the JCQ was used. This includes four scales:
(a) psychological demands (5 items); (b) job control (9 items); (c) supervisor sup-
port (4 items); and (d) coworker support (4 items). All 1258 nurses in a general
hospital in Vietnam, excluding 11 who were due to retire, were invited to complete
the cross-sectional survey. The internal consistency reliability was estimated using
Cronbach's a. Construct validity was examined using exploratory factor analysis
(EFA). Convergent validity was evaluated by calculating correlations between the
JCQ scores and DASS 21 and overtime work.

Results: In total, 949 (75%) of the 1258 eligible nurses completed the survey.
Cronbach's o values demonstrated acceptable internal consistency in two scales (su-
pervisor support o = .87; coworker support « = .86), while Cronbach's o was below
the acceptable threshold of 0.70 for job control (a = .45) and job demand (x = .50).
EFA assuming a four-factor structure showed a factor structure that was almost iden-

tical to the original JCQ, with two items loading on other scales. The subscales of
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1 | INTRODUCTION

Recent changes in the work environment in medical settings
in South-East Asia have led to new problems. The increased
medical needs due to rapid aging of the population have caused
a severe deficit in the nursing workforce in South-East Asia in-
cluding low- and middle-income countries (LMICs).1 In South-
East Asian countries, including in Vietnam,2 work-related
stress among nurses has increased. Burnout and depression in
the context of work-related stress among health-care profes-
sionals has become an important occupational health problem
in this occupational group.3 In a recent study, more than 45% of
hospital nurses in Vietnam reported at least one mental symp-
tom (ie, depression, anxiety, and stress).* An adverse psychoso-
cial work environment could contribute to poor mental health
of nurses. This issue has been studied extensively under several
theoretical models of job stress in developed countries.” It is
important to know what psychosocial work environment would
be most associated with poor mental health among nurses in
these LMICs of South-East Asia and to develop an appro-
priate theory-based intervention that can improve the mental
health and well-being of nurses in these countries. Karasek's
Job Demands-Control (DC) Model® and its extended version,
the Demand-Control-Support (DCS) Model,’ developed in the
1980s, are among the most well-known theories of how the
psychosocial work environment can affect health of workers.®
This theory emphasizes that job strain (the combination of high
demand and low control) and the combination of job strain
with low workplace support are the important factors in dete-
riorating worker health. The DC/DCS models have been tested
and found to predict stress symptoms and poor mental health
among nurses in high-income countries.’ Among nurses, re-
search in Taiwan showed that about 17% of nurses were cate-
gorized in the “high job strain” group (eg, high job demand and
low control).'® The components of job strain (eg, high demand,
low control and low levels of social support) were associated
with lower well-being,'" higher physical symptoms,'* higher
stress-related symptoms,13 higher catecholamine excretion
and higher blood pressure more than other workers in differ-
ent occupation.' In addition, continuing to work despite such

depression, anxiety, and stress response of DASS 21 and the subscales of JCQ were
significantly correlated, as expected.

Conclusion: The results suggest that the JCQ in Vietnamese can be used with some
reliability and validity for examining psychosocial work environment among nurses.
Further studies should be done to confirm and expand our findings in a variety of oc-

cupational groups and in other Asian low- and middle-income countries.

job contents questionnaire, job strain, psychometric properties, reliability, validity

physical/psychological reactions was correlated with supervi-
sor support among the nurses with high strain. 15 Although DC/
CDS model is a potentially useful explanatory framework for
nurses' work environment, research on the DC/DCS models
among nurses in LMICs is still limited.

The Job Content Questionnaire (JCQ) is a well-established
and widely used self-report instrument that measures the work
dimensions based on the DC/DCS model in the workplace.16.
The core scales of JCQ consist of (a) decision latitude (ie, job
control) composed of skill discretion and decision authority; (b)
psychological job demands; and (c) social support (ie, supervi-
sor/coworker support). For over 40 years, occupational health
studies using the JCQ have shown evidence that high levels
of job strain has negative effects on many health outcomes,
including cardiovascular, musculoskeletal, and psychiatric dis-
ease'"'® in various working populations, including in medical
settings. Validation studies for the JCQ in some countries, such
as Malaysia, the Islamic Republic of Iran, China, and Spain,
were conducted with nurses as study participants.lg’22 Korean
and Greek versions were developed for hospital medical staff,
but not restricted to nurses.”>>* While JCQ has been widely
used internationally in medical settings, research using JCQ
is still limited LMICs in South-East Asia, especially low- and
lower middle-income countries.

Among the over 29 JCQ translated versions currently
available, most were developed in American and Western
European countries. Although several language versions
have been developed and validated in Asian countries,
only Thai and Malay versions are available in LMICs in
South-East Asia to date.'®* Thailand and Malaysia are
upper middle-income countries, and it remains uncertain
whether the JCQ is applicable to nurses in low- and lower
middle-income countries in South-East Asia. Although a
DC/DCS model-based questionnaire, the Demand-Control
Questionnaire (DCQ), was translated into Vietnamese,26 it
was criticized because a job strain category defined by the
DCQ showed only moderate concordance with that defined
by the JCQ. Itis important to develop the JCQ and test its
reliability and validity among nurses in a LMIC in South-
East Asia, such as Vietnam.
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The purpose of this study was to examine the internal con-
sistency reliability and construct validity of the Vietnamese
version of the core 22-item JCQ among nurses in Vietnam.
The study would permit extending the use of the JCQ among
nurses, which is currently limited in high-income and upper
middle-income countries, to a lower middle-income country
in South-East Asia,

2 | SUBJECTS AND METHODS

2.1 | Study design

With permission from Professor Robert Karasek, the devel-
oper of the JCQ, we translated 22 core items of the JCQ into
Vietnamese. A baseline survey was conducted for a stress
management intervention study in a large general hospital
in Hanoi, Vietnam,”® from August to September 2018. The
aims and procedures of the study were explained through the
head nurse of each department and a written consent form
was obtained with the baseline questionnaire. Participants
were assured that the survey was anonymous, and no individ-
ual would be identified in analyzing and reporting the data.
The Research Ethics Committee of the Graduate School of
Medicine/Faculty of Medicine, The University of Tokyo (no.
11991-(1)), and the Ethical Review Board for Biomedical
Research, Hanoi University of Public Health (no 346/2018/
YTCC-HD3) reviewed and approved this study.

The study conformed to the Consensus-based Standards
for the Selection of the Health Measurement Instrument
(COSMIN) guideline, which is used to improve the quality
of developing health-related self-reporting measurement in-
struments.”’ Bach characteristic of the measure was reported
according to the COSMIN checklist.

2.2 | Participants

An invitation to participate in the study, information about
the study, an informed consent form, the questionnaires and a
numbered envelope in which to anonymously return the com-
pleted questionnaire were distributed to all registered nurses
(n = 1258) in the hospital, excluding those who were going to
retire within 7 months (n = 11). Nurses individually returned
the completed questionnaires in a sealed envelope into a box.
The staff of Hanoi University of Public Health (HUPH) col-
lected the completed questionnaires and numbered envelopes
and information was entered into a database by HUPH staff.

2.3 | Measurements

231 |

The JCQ originally comprised 49 items.'® We used four
core scales of the JCQ (JCQ-22) that included 22 items of

The job content questionnaire

Journal of Occupational Health v,y LEYM

the following scales: a five-item psychological demand
scale, a nine-item decision latitude scale, a four-item su-
pervisor support scale, and a four-item coworker support
scale. Response categories for these items are on a four-
point scale: “Strongly disagree,” “Disagree,” “Agree,”
and “Strongly agree”(range, 1-4). A sum of weighted item
scores was used as a scaled score according to the follow-
ing calculation formula:*°

Skill Discretion=(Q3+ Q5+ Q7+ Q9+ Q11+ (5—-Q4))*2
Decision Authority =(Q6+ Q10+ (5—Q8)) x4
Decision Latitude = (Skill Discretion) + (Decision Authority)

Psychological Demand = (Q19+Q20) 3
+(15-(Q224+Q23+Q26))*2

Supervisor Support =Q27+ Q28+ Q30+ Q31

Coworker Support=0Q32+Q33+Q35+Q37

The authors complied with the ISPOR taskforce
guideline,31 which is the standard procedure for transla-
tion and adaptation of self-reporting scales in other lan-
guages. The Vietnamese translation of JCQ22 items was
prepared by the Vietnamese co-authors who are fluent in
English and knowledgeable about occupational stress the-
ory. The forward translation was reviewed and adjusted
by collaborators in HUPH. A pilot test and discussion of
the questionnaire items were conducted with 30 nurses
to ensure that the items were relevant and meaningful to
this population. Nurses were asked whether questionnaire
items were easy to understand and applicable in the con-
text of their work environment to determine whether al-
ternative wording might be more appropriate and to check
interpretation and cultural relevance of the Vietnamese
translation. After these consultations with nurses, the
wording of only a few items was revised, while ensuring
that the original meaning was not altered, the (slightly)
amended version was back-translated into English by an
independent translator and reviewed by research mem-
bers of the University of Tokyo, including the researcher
who developed the Japanese version of JCQ22.° A pilot
study was then conducted, with 150 nurse participants, in
June 2018. As no problematic issues were identified in
the pilot study, this was accepted as the final Vietnamese
version of the JCQ.

2.3.2 | Overtime work

Respondents were asked to rate their overtime work in the
prior 4 weeks (28 days). Overtime work was measured in two
ways; extra work in addition to their regular working hours
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TABLE 1 Demographic characteristics of the study participants
from hospital nurses in Vietnam (N = 949)
% (n)
Gender
Men 15.1 (143)
Women 84.9 (806)
Age, mean (SD) 6.8 (33.1)
Education
Vocation school 46.7 (443)
Colleges 14.4 (137)
University undergraduate 36.7 (348)
Postgraduate 1.8 (17)
Unknown 0.4 4)
Marital status
Single 14.4 (137)
Married 83.6 (793)
Divorced/widowed 1.7 (16)
Unknown 0.3 3)
Employment contract
Fixed-term, <1y 23.2 (220)
Fixed-term, >1y 3.2 (30)
No fixed-term 20.4 (194)
Permanent 53.2 (505)

Abbreviation: SD, standard deviation.

and holiday work, by asking “How many days did you come
in early, go home late?” and “How many days did you work
on your day off?,” respectively.

2.3.3 | Depression, anxiety, and stress

The 21-item version of DASS measures symptoms of de-
pression, anxiety, and stress with seven items for each of the
three subscales.®” All items were rated on a 4-point Likert-
type scale, ranging from 0 “did not apply to me at all” to 3
“applied to me very much, or most of the time,” accordingly.
Each of the three subscale scores ranged from O to 21. The
Vietnamese version of DASS 21 has previously been vali-
dated and confirmed.*

2.3.4 | Demographic variables

Demographic and occupational variables were assessed by
a questionnaire, including gender (male or female), age,
education status (vocational school, college, university un-
dergraduate or postgraduate), marital status (single, married
or divorced/widowed), and employment contract (fixed-
term contract for <1 year, fixed-term contract for more than
1 year, unspecified-term contract, permanent contract, or oth-
ers). Age was calculated based on the year of birth.

24 |

Statistical significance was defined as P < .05. All the sta-
tistical analyses were performed using SPSS 25.0, Japanese
version (SPSS Inc).

To assess the internal consistency, Cronbach’s alpha (o)
coefficients were calculated for each of four-factor scores (ie,
psychological demand, decision latitude, supervisor support,
and coworker support) of JCQ in Vietnamese. Cronbach’s
o > .7 was the criterion for acceptability.

In the exploratory factor analysis (EFA), factors with ei-
genvalues of more than 1.0 were extracted and the Promax
rotation method was used to obtain factor structures, using
a robust maximum likelihood estimation. Based on the pre-
vious research, authors hypothesized a four-factor structure.
Before conducting EFA, the scores of five items were re-
versed as recommended in the JCQ guidelines:34 two items
for decision authority (Q4: “repetitive work™ and Q8: “little
decision freedom”) and three items for psychological demand
(Q22: “no excessive work,” Q23: “enough time,” and Q26:
“no conflicting demands”).

As a hypothesis test for construct validity, Pearson’s correla-
tion coefficients (rs) were calculated between the total score of
the JCQ and two groups of variables: indicators of overtime
working and DASS 21. This construct approach corresponded
to convergent validity; comparison with other outcome mea-
surement instruments. In addition, a one-way factorial ANOVA
was performed to compare the scores of JCQ four scales among
demographic and occupational variables.

Statistical analysis

3 | RESULTS

3.1 | Characteristics of participants

We received responses from 949 (75%) of the target sample.
Female 85%, average age 33.1 years old. The demographic
characteristics of the participants are shown in Table 1. Many
of the participants had graduated from vocational school
(46.7%) and were married (83.6%). Employment contracts of
most nurses were permanent (53.1%).

32 |

Table 2 shows mean scores and Cronbach’s alphas (a) for
all JCQ scales. The Cronbach's a coefficients were below the
acceptability threshold (o > .7) for psychological demands
(a0 = .50) and decision latitude (a=.45), but well above for su-
pervisor support (o = .87) and coworker support (« = .86).

Internal consistency reliability

3.3 | Factor structure of JCQ in Vietnamese

The results of EFA are shown in Table 3. The EFA yielded
four factors: all items of, two factors—Decision Latitude and
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TABLE 2  Average, standard deviation (SD) of JCQ scores in a
sample of hospital nurses in Vietnam (total N = 949)

Scales (Number of items)

[possible range] Mean SD Cronbach’s o

Decision latitude (9) [24-96] 71.0 6.4 45
Skill discretion (6) [12-48] 34.5 3.4 43
Decision authority (3) [12-48] 33.5 4.1 —.04

Psychological job demands (5)  31.6 4.4 .50
[12-48]

Social Support
Supervisor (4) [4-16] 12.0 1.9 .87
Coworkers (4) [4-16] 12.2 1.5 .86

Note: Participants who had missing data were excluded from each analysis.
Abbreviation: SD, standard deviation.

Coworker Support—loaded most on the corresponding fac-
tors as expected. However, one item related to psychological
demands (Q26: “no conflicting demands”’) was loaded most
on a factor representing the Supervisor Support; an item re-
lated to decision latitude (Q9: “variety”’) loaded most on a
factor of Psychological Demands.

3.4 | Convergent validity

Table 4 shows correlations between JCQ scores and over-
work and DASS21. In the convergent validity, both of the
two types of overwork and three subscales of DASS 21 were
significantly but weakly correlated with high psychological
demands (0.11< r <0.22). Supervisor and coworker support
negatively correlated with all variables (—0.04 < r <-0.20).
Most correlation coefficients, except the correlation between
overwork and decision latitude, indicated good convergent
validity.

Table 5 shows the results of variance analysis to exam-
ine the difference between each category of demographic
characteristics. One-way ANOVA revealed some significant
differences among variables (eg, associations between high
education status (postgraduate) and higher psychological de-
mands, short employment contract (fixed term below 1 year)
and lower psychological demands and higher supervisor/co-
worker support).

4 | DISCUSSION

As far as we know, this is the first study to develop and test
the JCQ in a South-East Asian lower middle-income country.
Among scales of the newly translated Vietnamese version of
the JCQ, supervisor and coworker support scales showed an
acceptable level of internal consistency reliability, while it
was lower for scales of psychological demands and decision

Journal of Occupational Health v,y LEYM

latitude. In EFA, the four-factor model was well-adjusted for
the JCQ in Vietnamese, except for two items. Most of the JCQ
scale correlated highly with workload and stress symptoms
measured by other scales in the theoretically expected direc-
tions, supporting the convergent validity of the scale. As shown
by ANOVA, there were some significant differences in JCQ
scores by demographic characteristics. The findings support
that the Vietnamese version of supervisor and coworker sup-
port scales of the JCQ are a reliable and valid measures of these
psychosocial job characteristics among Vietnamese nurses;
however, a careful consideration is needed to apply the scales
of psychological demands and decision latitude in this occupa-
tion in Vietnam, as other studies previously indicated.'*2""%

The strength of this study is the careful process of trans-
lating the scales, including consulting professionals and
users on all contents (eg, items, tasks and parameters) in a
qualitative way. Content validity, considered to be the most
important measurement property by COSMIN, ensures that
all contents of an outcome measurement instrument is rele-
vant, comprehensive, and comprehensible with respect to the
construct of interest and target population.zg Therefore, the
Vietnamese version of the JCQ was properly developed and
tested, following the evidence-based guideline.

Cronbach’s alpha coefficients were high for supervisor
and coworker support (0.87 and 0.86, respectively), indi-
cating that these scales are acceptably reliable. However,
Cronbach’s alpha coefficients of psychological demands
(o = .50) and decision latitude (« = .45) were below the
acceptability criterion (o > .7). Reliability for psycho-
logical demands has often been reported as low to mod-
erate in Asian studies, ranging from 0.41 to 0.58 among
192123 9nd 0.23 10 0.65 among general workers, 2303
The result of this study is consistent with previous research
in Asia. Authors of previous research studies suggested that
five questions in this scale might too few for various psy-
chological demands encountered at the workplace in Asian
countries, particularly those experiencing rapid changes.
Medical employees have been required to learn new tech-
nologies, which they have found psychologically demand-
ing.23 For the nurses, some studies have also demonstrated
similarly low internal consistency for decision latitude;
ranging from 0.54 to 0.72 among nurses'*>"** and 0.68 to
0.84 among general workers*?%% in Asia, while the re-
sult of this study was lowest. In this study, two items; Q4:
“repetitive work™ and QS8: “little decision freedom” which
must be reversed, correlated with other scales of decision
latitude (data available upon request) even before revers-
ing, contrary to theory. After dropping these two items, the
alpha coefficients increased to an almost acceptable value
(o = .67). This indicated that these two items correlated
poorly with other items in the decision latitude scale. These
items thus would be inappropriate to the context of medical
settings in Vietnam.

nurses
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TABLE 3 Exploratory factor analysis
assuming a four-factor structure by using

Factor
Item¥ 1 2
Factor 1 Supervisor support
Q49 (SS) Supervisor pays 973 —.127
attention
Q51 (SS) Helpful supervisor 844 .052
Q52 (SS) Supervisor good 742 124
organizer
Q48 (SS) Supervisor is 705 —.029
concerned
Q26R (PD) No conflicting -.291 —.043
demands
Factor 2 Coworker support
Q56 (CS) Friendly coworkers —.109 851
Q58 (CS) Coworkers helpful .001 .804
Q54 (CS) Coworker interest .065 767
in me
Q53 (CS) Coworkers competent .129 .642
Factor 3 Decision latitude
Q5 (SD) Requires creative .016 -.079
Q3 (SD) Learn new things .022 .013
Q7 (SD) High skill level .049 —.011
Q6 (DA) Allows own decisions .029 .041
Q4R (SD) Repetitive work .104 —-.007
Q11 (SD) Develop own abilities 265 .066
Q10 (DA) Lot of say 179 221
Q8R (DA) Little decision .148 —.051
freedom.
Factor 4 Psychological job demand
Q20 (PD) Work hard .002 —-.029
Q19 (PD) Work fast .025 .087
Q9 (SD) Variety —.035 —.046
Q23R (PD) Enough time —-.240 —-.002
Q22R (PD) No excessive work —.152 —.046

Primary loadings for each items are in bold.
Abbreviation: R, reversed items.

3 4 maximum likelihood with Promax rotation
—.038 .010
—.122 .073
—.102 .086

.063 -.053
—.041 101
-.017 .025

.022 .021
—.047 —.026

.017 —.031

.680 —-.078

570 -.010

538 135

361 .093
-.325 —.120

.306 —.130

241 —-.030
-174 —-.073

.094 724

.091 510

254 417
—.144 262
-.079 257

"The items are abbreviated. Letters in the parentheses indicate a scale that the item originally belong to: SS,

supervisor support; CS, coworker support; SD, skill discretion. DA, decision authority; PD, psychological job

demand. SD and DA are subscales of decision latitude.

From the EFA of the 22-item JCQ, the factor patterns
for decision latitude, psychological job demand, and social
support clearly corresponded to the theoretical construct of
the DCS model. However, there were two exceptions: the
item Q26: “no conflicting demands” was negatively loaded
on supervisor support, instead of psychological demands. It
might be possible that nurses considered this question as the
process of decision-making with supervisors, as opposed to
with doctors or patients. The item of Q26: “no conflicting
demands” has been criticized in other studie:s,16‘25’30’35’36

being likely to have low loading values and sometimes be-
longing to the margin of other factors. The authors of the
Taiwan-JCQ study noted that language and terminology
occasionally influence the answers to this question, lead-
ing to misunderstanding in interpretation.35 Meanwhile, the
item Q9: “variety” was positively loaded on psychological
demand. A previous study of hospital staff in Korea also re-
ported a similar finding.23 Among nurses, the degree of job
variety could be perceived as a workload. In addition, the
internal consistency was negative for the decision authority
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TABLE 4 Pearson’s correlation coefficients’ between the total score of JCQ and overtime work (morning or night, or holiday) and

depressive, anxiety, and stress symptoms among nurses in Vietnam

Variables (possible range) N Mean SD
Overwork
Morning or Night (0-28 d/mo) 936 5.8 8.8
Holiday (0-28 d/mo) 941 2.1 1.7
DASS21
Depressive symptom (0-21) 933 3.0 29
Anxiety symptom (0-21) 936 3.9 3.1
Stress reaction (0-21) 936 5.6 3.6

Abbreviation: SD, standard deviation.

+Participants who had missing data were excluded from each analysis.
#*P < .01,

*<.05.

subscale (o« = —.04). This is partly because Q8: “little free-
dom of decision” (reversed) was independent of the other
items of the subscale, Q6: “allows own decisions” and Q10:
“lot of say,” as indicated by the EFA. Actually, the Q8 asks
the decision on how to work. Nurses usually work on allo-
cated tasks in a team. They may not have the freedom of
decision on how to work, while they still have a chance to
make own decision and lot of say on their allocated tasks.
The decision latitude scale of the JCQ could be revised or
reorganized considering specific characteristic of nursing
job. Removing Q9: “variety” and separating task-level (eg,
Q6 and Q10) and team-level (eg, Q8) decision authority
may improve the measurement of decision latitude among
nurses using the JCQ.

As expected, most of the scores on the JCQ correlated
with the indicators of overtime work (morning or night, or
holiday) and depressive, anxiety, and stress symptoms, ex-
cept for the association between overwork and decision lat-
itude. However, this may be reasonable because health-care
workers are likely to have longer working time and higher job
control than other occupations.37 Nurses with high control
in the hospital in Vietnam might be likely to work actively
with authority, which would lead to a longer work hours.
Long working hours, even with high control, are associated
with lower self-rated health, compared with short working
hours.* This association has suggested a possible target pop-
ulation among nurses for intervention.

One-way ANOVA showed statistically significant
differences among each variable; high education status
(postgraduate) and high psychological demand, short job
contract (fixed-term, <1 year) and low psychological de-
mand and high supervisor/coworker support, marital sta-
tus (divorced/widowed) and low supervisor support, and
women scored higher on coworker support than did men.
In a Vietnam hospital, nurses with short-term jobs are more
likely to be involved in a low-pressure environment, low

Psychological Decision Supervisor = Coworker
demands latitude support support
0.22%%* 0.04 —0.14%%* —0.04
0.11%* 0.07* -0.07* —-0.05
0.17%* —0.15%* —0.20%* —0.20°%*
0.19** —0.07* —0.16%* —0.11%%*
0.18%* —0.07* —0.16%* —0.16%*

demand and high support. Previous research with nurses,
however, has not shown the length of tenure to be associ-
ated with psychosocial job environment as a common an-
tecedent of job stress.> In the hospital in which this study
was conducted, nurses might be assigned different work
according to their education, history, and contract tenure.

S | LIMITATIONS

Finally, some possible limitations should be noted. First,
the repetitive stability of the scale is uncertain because test-
retest reliability was not examined. In the JCQ validation
studies, test-retest reliability has rarely been tested, except
for a few studies,23’35’40 because work conditions change
easily, which could cause an underestimation of true sta-
bility. Second, as an important form of construct valid-
ity, cross-cultural validity has not been examined in this
study. However, structural validity and hypotheses testing
were conducted and well-evaluated, indicating sufficient
construct validity. Third, participants were all nurses. It
is unclear whether the Vietnamese version of JCQ can be
applicable for other occupations. Fourth, this study has
validated only the core 22-item JCQ, not the recommended
format of 49 items.** However, because workplaces in
LMICs such as Vietnam are so busy and complicated, es-
pecially in medical settings, the shorter form of the scale is
likely to be more feasible.

6 | CONCLUSION

In conclusion, the findings of this study indicate that the
Vietnamese version of the JCQ has acceptable in reliability
and validity for assessing psychosocial work conditions among
Vietnamese nurses, in spite of relatively low internal consistency
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TABLE 5 Comparison with the participant characteristics for four scales of JCQ in Vietnamese (One-way ANOVA)

Psychological demands

Decision latitude

Supervisor support Coworker support

Category (number) Mean (SD) F P Mean (SD)
Gender
Men (143) 31.2 (4.6) 0.86 .35 71.5(7.1)
Women (806) 31.6 (4.4) 71.0 (6.3)
Age
20-29 (349) 31.3(4.4) 092 .40 70.7 (6.5)
30-39 (428) 31.54.4) 71.4 (6.4)
>40 (172) 31.9 4.5) 70.9 (6.4)
Education
Vocation school 31.7 (4.5) 3.50 .02 71.3 (6.4)
(443)
Colleges (137) 30.5 (4.5) 70.2 (6.8)
University (348) 31.7 (4.2) 71.1(6.4)
undergraduate
Postgraduate (17) 332 (4.2) 72.0 (5.9)
Marital status
Single (137) 31.1 (4.6) 0.84 43 70.7 (5.8)
Married (793) 31.6 (44) 71.2(6.5)
Divorced/widowed  31.3 (3.5) 68.4 (8.2)
(16)
Employment contract
Fixed-term, <1y 30.7 (4.5) 336 .02 70.8 (6.0)
(220)
Fixed-term, >1y 32.54.2) 70.4 (5.3)
(30)
No fixed-term 31.9 (4.4) 714 (7.2)
(194)
Permanent (505) 31.6 (4.4) 71.1(6.3)

Abbreviation: SD, standard deviation.

reliability of psychological demand and decision latitude. The
structure of the Vietnamese JCQ by factor analysis was slightly
different from the original instrument. A careful consideration
is needed to apply the JCQ scales of psychological demands
and decision latitude in this occupation in Vietnam, as in other
countries, because few items may not correctly address these
psychosocial factors at work. Further research needs to test the
Vietnamese JCQ in a variety of occupational groups.
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Abstract

Stroke is recognized as the single largest cause of severe disability worldwide.
The cost of stroke is greater for young people because of a greater loss in
productivity. Return to work (RTW) following stroke represents a major psycho-
social complication. Approximately 40%—55% of patients with stroke need active
rehabilitation, and 60% of stroke survivors need job modification after stroke.
Factors associated with RTW include functional recovery, higher brain dysfunc-
tion, post-stroke fatigue and depression, socioeconomic status, employer flexi-
bility, social benefits, and support from family or coworkers. Although
rehabilitation techniques have been improved and some rehabilitation programs
have been shown to be effective, there is a paucity of studies on vocational
outcomes after stroke. RTW after stroke is a challenge for younger stroke
survivors as well as for the older working population in general and people
with disabilities who want to work. The system of RTW for workers with
disabilities, such as disease treatment (including rehabilitation), workplace
accommodation, and cooperation and coordination among stakeholders, should
be consolidated. Overcoming the challenges of RTW after stroke is a key mile-
stone for harmonizing work and disease treatment.

Keywords

Fitness for work - Functional disability - Harmonizing work and disease
treatment - Higher brain dysfunction - Psychosocial work environment -
Rehabilitation - Social determinants - Workplace accommodation

Introduction

Stroke is recognized as the single largest cause of severe disability worldwide (Arauz
2013) and is a leading cause of mortality, accounting for 11.8% of total deaths
worldwide (Centers for Disease Control and Prevention (CDC) 2009). In the USA,
stroke accounts for about 1 in every 20 deaths and has serious consequences for
healthcare expenditure (Mozaffarian et al. 2016). Direct medical expenditure for
stroke was around $71.6 billion in 2012, with this expenditure estimated to be
$184.1 billion in 2030 (Ovbiagele et al. 2013). Approximately 60% of economic
loss due to stroke is indirect loss associated with lost productivity (Taylor et al.
1996). Aging populations and prolonged stroke survival mean that the prevalence of
stroke survivors among the working-age population is expected to increase in the
near future (Arauz 2013).

Stroke in young patients is a major socioeconomic issue, as survivors have a
longer time to live with any resulting physical impairments. Approximately 20% of
stroke survivors in industrial nations are of working age or younger (Luengo-
Fernandez et al. 2009). Young stroke patients face difficulty in return to work
(RTW) (Teasell et al. 2000), and stroke in young people costs a greater deal of
money than stroke in older people in terms of loss in productivity (Jacobs et al.
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2002). Vocational needs for RTW after stroke are often neglected during medical
rehabilitation. Returns on investment in vocational rehabilitation were reported to be
far from idealistic when RTW was set as the primary outcome; that is, many stroke
survivors who received vocational rehabilitation ended up on a disability pension
allowance (Treger et al. 2007).

This chapter aims to clarify the major challenges and rehabilitation approaches
with regard to RTW after stroke, by reviewing the current RTW rate, the relevant
prognostic factors for RTW, and the current states of interventions and social
systems.

Current RTW Rate

It is difficult to estimate true RTW rates after stroke because previous studies in this
area differ in aspects such as study populations, definitions and types of stroke
studied, definitions of work, study designs and methodologies, and company
healthcare systems.

Daniel et al. (2009) reviewed 70 studies that reported data on RTW after stroke
and found that the proportion of RTW ranged from 0% to 100% (average 44%).
However, most studies reported RTW as a proxy for recovery or measure of
rehabilitation outcomes (Daniel et al. 2009). Another review summarized 24 studies
on RTW after ischemic stroke and reported RTW rates of 9%-91% (Wozniak and
Kittner 2002). The cumulative full RTW rate appears to be improving each year. For
example, a cohort study from Denmark showed that the odds for return to gainful
occupation 2 years after stroke increased from 54% in 1996 to 72% in 2006 (Hannerz
et al. 2012b).

For a more accurate estimation of RTW rate, Wozniak and Kittner (2002) argued
for the necessity of time-to-event (life table or survival) analysis; however, there
have been few studies on the time course of RTW after stroke. Recently, Endo et al.
(2016) reported RTW in 382 Japanese stroke survivors using an objective measure-
ment of sickness absence based on data from the occupational health register
(clinically certified sickness absence using physicians’ certificates). The cumulative
RTW rate was 15.1% at 60 days post-stroke, 33.6% at 120 days post-stroke, 43.5% at
180 days post-stroke, and 62.4% at 365 days post-stroke (Endo et al. 2016).

Prognostic Factors for RTW

Functional ability is one of the most robust predictors of RTW. However, functional
ability alone is not an indication of RTW after stroke. Stroke survivors who have
high function scores should still be assessed for workability and assisted with the
RTW process where possible. Glozier et al. (2008) noted that potentially treatable
psychiatric morbidity and physical disability are determinants of RTW after stroke.
Appropriate management of both emotional and physical sequelae therefore appears
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necessary to optimize recovery and RTW in younger adults after stroke (Glozier et
al. 2008).

Recurrent Stroke

Based on a previous estimation on stroke prognosis, the proportion of the target
population that need active rehabilitation, after excluding the deceased and those that
reach functional independence (recovery without disability), is approximately
40%—-55% of patients with stroke (Macdonell and Dewey 2001). Recurrent stroke
is a key factor that inhibits rehabilitation and is associated with increased difficulty in
RTW. Even in the chronic phase, there is a strong association between recurrent
stroke and prognosis. The cumulative risk of suffering stroke recurrence is estimated
at 30% by 5 years. This risk is highest soon after the first stroke (13% by 1 year),
with the average annual risk about 4% after the first year. The risk of stroke
recurrence did not appear to be related to age or pathological type of stroke (Burn
et al. 1994).

Functional Disability

An individual’s functional disability (e.g., hemiplegia) at 5 to 10 years may be
determined by 1 year after stroke onset. Newman observed that little neurological
improvement occurred after the 14th week, the average interval from onset to 80%
final recovery was 6 weeks, and functional recovery closely followed neurological
recovery (Newman 1972). Functional recovery after stroke reaches a plateau by
6 months after disease onset. Actual accumulation of RTW indicates that RTW rarely
starts during or immediately after this 6-month period. It has been suggested that
factors other than functional recovery (e.g., provision of vocationally directed
rehabilitation) are associated with RTW, such as higher brain dysfunction, mental
dysfunction, employer flexibility, social benefits, and support from family or
coworkers (Alaszewski et al. 2007).

Higher Brain Function

Higher brain function is related to social dysfunction after stroke in patients who
return to work. Among stroke survivors with mild physical impairment, those with
dysfunctions in attention, memory, and intelligence had a significantly lower likeli-
hood of an early RTW (Tanaka et al. 2011). However, few studies have examined
strong predicting factors in terms of RTW prognosis among stroke survivors with
impairment of higher brain function.

Kauranen et al. (2013) showed that the cognitive severity of stroke in the first
weeks after stroke predicted an inability to RTW 6 months after a stroke. Deficits
evaluated as cognitive functions included executive functions (a set of processes
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concerned with managing oneself and one’s resources to achieve a goal), psycho-
motor speed, episodic memory, working memory, language, visuospatial and con-
structional skills, and motor skills. Similarly, subtle cognitive deficits in survivors of
cerebellar stroke adversely affected RTW, including impairments in working mem-
ory, mental speed and flexibility, and visuospatial ability (Malm et al. 1998).

Post-stroke Fatigue and Depression

Post-stroke fatigue is considered one of the greatest impairment-related barriers to
RTW and tends to persist as a relevant impediment over time (Hartke and Trierweiler
2015). Evidence suggests that people who complain of fatigue at the time of hospital
discharge rarely return to work. The prevalence of post-stroke fatigue has been
reported to range from 30% to 68% (De Groot et al. 2003). In young adults, post-
stroke fatigue has a pronounced negative influence on functional outcomes
(Maaijwee et al. 2015).

Depression is also common among patients with stroke. A systematic review of
observational studies revealed that a pooled estimate of 33% (95% confidence
interval [CI] 29%-36%) of all stroke survivors experienced depression (Hackett
and Pickles 2014). Post-stroke depression is considered a factor that may hinder
RTW after stroke, although not all studies support this concept.

Demographic and Socioeconomic Factors (Social Determinants)

Older age seems to increase the difficulty of RTW (Howard et al. 1985; Wozniak et
al. 1999), although socioeconomic factors such as retirement may confound this
association. Female sex was also reported to be a negative predictor of RTW (Saeki
and Toyonaga 2010; Wozniak et al. 1999).

Higher socioeconomic status appears to be related to successful RTW. High
educational attainment (Bergmann et al. 1991; Neau et al. 1998) and increased
total household income (Wozniak et al. 1999) were positively associated with
RTW. One study showed that with a few exceptions, white-collar workers tended
to RTW more often than blue-collar workers (Treger et al. 2007). Stroke survivors in
professional-managerial positions were also more likely to RTW than farm or blue-
collar workers (Bergmann et al. 1991; Howard et al. 1985; Neau et al. 1998).

A prospective analysis based on nationwide data on enterprise size from Statistics
Denmark merged with data from the Danish occupational hospitalization register
revealed a statistically significant positive association between enterprise size and an
increase in the estimated odds of RTW (Hannerz et al. 2012a). Provision of occu-
pational health services largely depends on enterprise size, and occupational health
activities are often insufficient, especially in small-sized businesses. Larger compa-
nies were also reported to be more positive in their attitude toward hiring persons
with disabilities (Rimmerman 1998). In contrast, smaller companies are less likely to
have flexible working systems, sufficient paid sick leave systems, or RTW systems.
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Psychosocial Factors

Perceived stress or worry about RTW (e.g., expectation for a successful RTW and
adjusting to performing job tasks with new limitations) is considered the greatest
impediment to RTW. Attitudes of coworkers and flexibility in work schedules are the
most helpful for the RTW process (Hartke and Trierweiler 2015). Social support at
work, particularly emotional support, may be a strong promoter of RTW (Glass et al.
1993). In particular, good supervisor support facilitates RTW, as the employer’s
attitude toward disabilities is influential (Treger et al. 2007).

Work stress measured by the relevant occupational stress models, such as the job
demand-control model (Karasek and Theorell 1990) and the effort-reward imbalance
model (Siegrist 1996), was associated with an increased relative risk of recurrent
coronary heart diseases events by 65% (Li et al. 2015). However, evidence is lacking
on prognostic factors for RTW after stroke explored by using these occupational
stress models.

Current States of Interventions
Pharmacological Interventions

The greatest risk factor for stroke recurrence is hypertension. Active treatment of
high blood pressure reduced the risk of stroke among both hypertensive and non-
hypertensive individuals with a history of stroke or transient ischemic attack (relative
risk reduction 28%) (PROGRESS Collaborative Group 2001). A subtype analysis
revealed that the relative risk for any stroke during follow-up was reduced by 26%
(95% CI 12-38) among patients whose baseline cerebrovascular event was an
ischemic stroke and by 49% (95% CI 18-68) among those whose baseline event
was an intracerebral hemorrhage (Chapman et al. 2004).

A systematic review including 16 trials (1655 participants at entry) revealed
beneficial effects of pharmacotherapy in terms of complete remission of depression
and a reduction in scores on depression rating scales after stroke. However, there was
also evidence of an increase in adverse events. In the natural history of post-stroke
depression, there were self-limited cases in most studies after several months. It has
also been reported that few stroke patients receive effective management for their
depression (Hackett et al. 2005).

Rehabilitation

There is robust evidence showing stroke rehabilitation in diverse settings provides
beneficial effects for improving patients’ functional status, survival, cardiovascular
disease risk profiles, quality of life, and reduction of recurrent stroke risk and
psychological disorders (Winstein et al. 2016). Of those stroke survivors who
received vocational rehabilitation counseling, two times as many reported a RTW
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1 year after their stroke than survivors that did not receive counseling (Sinclair et al.
2014).

To establish recommendations for the practice of rehabilitation for cognitive
disability after traumatic brain injury and stroke, the Cognitive Rehabilitation Task
Force evaluated 370 cognitive rehabilitation interventions published from 1971 to
2008 based on 3 consecutive systematic reviews (see Cicerone et al. (2011) for the
latest review). They provided evidence for the comparative effectiveness of cogni-
tive rehabilitation, including support for visuospatial rehabilitation after right hemi-
sphere stroke, and interventions for aphasia and apraxia after left hemisphere stroke.
A number of recommended practice standards reflect the lateralized nature of
cognitive dysfunction that is characteristic of stroke. For example, after right hemi-
sphere stroke, visuospatial rehabilitation that includes visual scanning training for
left visual neglect is recommended. Cognitive-linguistic interventions for aphasia
and gestural strategy training for apraxia are recommended after left hemisphere
stroke. Computer-based training programs may be considered as an adjunct to
clinician-guided treatment for the remediation of attention deficits after stroke,
although the level of recommendation was low; however, such programs may help
to increase working memory capacity (Westerberg et al. 2007).

Cognitive Behavioral Therapy

Cognitive behavioral therapy may be used for stress control in patients post-stroke.
The effectiveness of cognitive remediation and cognitive behavioral psychotherapy
was tested for participants with persisting complaints after mild or moderate trau-
matic brain injury. Cognitive remediation consisted of direct attention training along
with training in use of a memory notebook and problem-solving strategies. Cogni-
tive behavioral therapy was used to increase coping behaviors and reduce stress.
Participants demonstrated improved performance on a measure of complex attention
and reduced emotional distress compared with a control group (Tiersky et al. 2005).
Cognitive training has also been applied to treat post-stroke fatigue. A program
combining cognitive treatment to reduce fatigue and graded activity training tested
with patients with post-stroke fatigue reported positive short- and long-term effects
in terms of fatigue complaints and improved fitness (Zedlitz et al. 2011).

Work- and Employment-Related Interventions

Adaptation of the working environment for patients with stroke that have disabilities
is essential to support their RTW. A study of rehabilitation patients reported that over
90% of patients after stroke had been transferred to a job suited for people with
disabilities or their workplace had been restructured (Bergmann et al. 1991). A US
survey revealed that nearly 60% of stroke survivors who had held full-time jobs
before their stroke acknowledged that their jobs required modification because of
stroke-related changes in their abilities (Black-Schaffer and Osberg 1990). Many
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studies have shown that over 70% of stroke survivors resumed full-time employment
(Bergmann et al. 1991; Neau et al. 1998; Wozniak et al. 1999). However, some
studies showed that these rates lowered to around 50% and that 22% of patients had
to RTW half time or less (Black-Schaffer and Osberg 1990). The proportions of
those that needed adjustment in their occupation, working hours, or type of employ-
ment were lower among young patients with stroke compared with older patients
(23% and 26%, respectively) (Neau et al. 1998). In addition, many patients needed
accommodating or workplace restructuring according to special needs after stroke.
A workplace intervention comprising workability assessments and workplace
visits was effective in facilitating RTW for stroke survivors (Ntsiea et al. 2015),
with stroke survivors who received individualized RTW programs being three times
as likely to return to work than survivors who received usual care. The program was
tailored according to the functional ability and workplace challenges of each stroke
survivor and was administered by a physiotherapist and an occupational therapist.
The program comprised (1) assessment to identify potential problems in the fit
between work and stroke survivors’ skills, including psychosocial work environment
(Karasek and Theorell 1990); (2) separate interviews with the stroke survivor and
employer to establish perceived barriers and enablers of RTW; and (3) a work visit
for the stroke survivor to demonstrate what they do at work and identify what they
could still do safely and what they could not do. Where possible, a plan for
reasonable accommodation was discussed with a social worker/psychologist/speech
therapist as necessary. Both workplace accommodation (change of job description
and work adaptations) and vocational rehabilitation programs were provided. Most
stroke survivors in the intervention group had work adaptations and job description
changes following communication and contact between employers and therapists.

Supervisor Training

A trial was conducted to determine the competencies supervisors need to facilitate a
worker’s RTW following absence due to a mental health condition or a musculo-
skeletal disorder (Johnston et al. 2015). RTW competencies were allocated to
nine clusters of related items (Table 1). Nearly all respondents (who represented a
variety of rehabilitation professionals and jurisdictions) agreed that supervisors
should receive training to achieve competencies for supporting RTW. Although
developed for mental health conditions or musculoskeletal disorders, these compe-
tencies are applicable for RTW following many other disabilities or injuries, includ-
ing stroke.

Social Systems (Case Examples)
The “fit note system” may be applicable to facilitate cooperation among stake-

holders. In the UK, general practitioners (i.e., attending physicians) assess the fitness
of workers on leave due to health problems and use a “Statement of Fitness for
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Table 1 Essential competency clusters for supervisors who manage return to work (Johnston et al.
2015)

Enabling behaviors and personal attributes

Knowing return-to-work systems, processes, and procedures

Understanding and giving support to the injured worker

Communicating effectively with the injured worker
Liaising with key stakeholders (other than the injured worker)

Accessing knowledge and support for themselves

Developing, establishing, and monitoring the RTW plan

Managing the impact of the RTW on teams and coworkers

Managing impact of RTW programs on organizational effectiveness

Work™ (fit note). This system allows physicians to provide advice on the types of
assistance required of an employer. A fit note is not a conventional medical certif-
icate that indicates the need for a leave of absence, but rather focuses on the
conditions required for a worker to RTW. Therefore, it is effective in preventing
the prolongation of leave of absence by altering workplace perceptions and behav-
iors regarding leave of absence and RTW. In the UK, fit notes are commonly used for
illnesses and injuries to encourage the employer and patient to come to an agreement
regarding working conditions by considering the patient’s condition and helping
them RTW. Fit notes are forms on which an attending physician checks either “not fit
for work” or “you may be fit for work if you take into account the following advice”
and provides details on the minimum required clinical considerations. Fit notes
currently used in the UK include four check boxes that indicate detailed instructions
to be followed in cases where a worker may be fit to return to work: “a phased return
to work,” “altered hours,” “amended duties,” and “workplace adaptations.” There is
also a blank space in which a physician can write their opinion. In such cases, a
physician must consider work conditions at the individual’s workplace. However, as
a physician cannot be expected to have specialized knowledge about an individual’s
workplace and occupational health and safety issues, the physician’s advice forms
the basis for discussing these issues. The role of determining the actual extent of
feasible compliance with this advice is the responsibility of the patient (worker) and
their employer. Fit notes that are currently used generally allow a physician to state
their opinion regarding a patient’s recuperation, work restrictions, and taking a leave
of absence based on clinical findings related to the patient (worker). Fit notes are
used by physicians to provide advice from a medical perspective that is useful in
promoting the continuation of work while considering workplace conditions. The fit
note system has undergone provisional adoption in countries outside the UK.

On February 23, 2016, the Japan Ministry of Health, Labour and Welfare released
Guidelines for Supporting the Ability to Work at Workplaces while Undergoing
Treatment, which describe workplace initiatives designed to ensure that consider-
ation is given to appropriate workplace conditions and the treatment of workers
suffering from cancer, stroke, and other illnesses so that they can continue working
while undergoing treatment. The recommendations in that report include the

LR
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following: (1) workers request employer support (the attending physician submits a
written opinion regarding items that require consideration); (2) the employer con-
siders the opinions of occupational physicians and others regarding required mea-
sures and considerations; and (3) the employer determines and implements
workplace measures (the creation of a “Support Plan” is recommended). Although
these recommendations relate to cases of cancer or stroke, forms used to provide
information on employment with attending physicians, as well as those used when
attending physicians are asked to provide an opinion, are similar to those used in the
UK fit note system. A problem hindering cooperation between employers and
attending physicians is that they use different language (i.e., technical terms). It
has also been noted that patients may need psychological assistance because of
various difficulties they experience, such as economic stress due to job loss. To
improve communication between stakeholders, training of coordinators to assist
patients has started.

Remaining Challenges
Intervention on Psychosocial Factors

Many factors that are known to influence vocational outcomes after other illnesses
have not been examined in terms of stroke (Wozniak and Kittner 2002). Psychoso-
cial job characteristics are such factors, and factors conceptualized by the relevant
occupational stress models (Karasek and Theorell 1990; Siegrist 1996) can be
utilized for the theory-based interventions (Tsutsumi and Kawakami 2004). Actu-
ally, evaluation of psychosocial job characteristics was effectively utilized for
individualized RTW programs for stroke survivors (Ntsiea et al. 2015). Low work-
place social support and low levels of job control were associated with colleagues’
negative perceptions of individuals with a psychiatric disorder returning to work
(Eguchi et al. 2017). Improving psychosocial job characteristics may lead to suc-
cessful RTW for stroke survivors through changing colleagues’ negative percep-
tions. Further studies are necessary to investigate the impact of psychosocial job
characteristics on RTW after stroke.

High levels of social support were associated with faster and more extensive
recovery of functional status (Glass et al. 1993) and health-related quality of life after
stroke (King 1996). However, evidence of a direct association between social
support and RTW is lacking. Interventions to improve social support at work should
be tested in the near future.

Management of Workers with Disabilities
There are insufficient studies that have evaluated any therapy for depression after

stroke. Intervention studies are limited, and knowledge about effective management
has important gaps. In addition, there are no robust evidence about how to treat
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patients with mild to moderate depression after stroke and a paucity of evidence on
how to manage people with suspected depression in whom mood cannot be formally
assessed because of aphasia (Hackett et al. 2014).

In terms of higher brain function, job modification through occupational man-
agement is required to maximize the performance of patients with stroke to com-
pensate for their disabilities (Tanaka et al. 2011). Although some evidence-based
practical recommendations have been established, there remain challenges to
improve their working capacity (Cicerone et al. 2011). For example, benefits from
targeting visual attention deficits skills are limited, and there is need for specific,
functional skill training to improve driving ability after stroke (Mazer et al. 2003). It
is also acknowledged that additional research is needed to investigate patient
characteristics that influence treatment effectiveness (Cicerone et al. 2011).

There is limited evidence to suggest stroke patients may benefit from specific
executive function training and learn compensatory strategies to reduce the conse-
quences of executive impairments. Although it is estimated that around 75% of
stroke survivors will experience executive dysfunction, high-quality evidence that
supports generalized conclusions about the effect of cognitive rehabilitation on
executive function or other secondary outcome measures is insufficient (Chung et
al. 2013).

Fitness for Work and Workplace Accommodation

A recent systematic review targeting diverse disability groups found moderate
evidence on the effectiveness of some workplace accommodations (vocational
counseling and guidance, education and self-advocacy, help of others, changes in
work schedules, work organization, and special transportation) to promote employ-
ability among persons with physical disabilities and reduce costs (Nevala et al.
2015). In particular, evidence on the effectiveness of liaison, education, work aids,
or work techniques coordinated by case managers was low. The review suggested
the necessity of more high-quality studies and identified self-advocacy, support from
the employer and community, amount of training and counseling, and flexibility of
work schedules and work organization as key facilitators and barriers of employment
(Nevala et al. 2015).

Employers and line managers are pivotal in RTW after stroke. A qualitative study
conducted in the UK provided insights from the employer perspective to promote
RTW after stroke (Coole et al. 2013). The researchers gathered data using semi-
structured interviews with employer stakeholders, including small business owners,
line managers, human resources, and occupational health staff. The analyses
revealed employers’ concerns about the RTW of stroke survivors and the necessity
of the individual’s (stroke survivors) personal motivation to RTW. Those that had
received support from a healthcare professional with knowledge of both vocational
rehabilitation and stroke appeared to benefit. Because stakeholders’ understanding
relevant to RTW after stroke improved with the help of healthcare professionals
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(occupational health staff, rehabilitation team, and clinicians), promoting communi-
cation among professionals and stakeholders is essential.

Cooperation between the physician in charge and occupational health staff
(occupational physicians) appeared to contribute to RTW (Tanaka et al. 2011). To
facilitate cooperation with occupational physicians, it may be necessary to obtain
information about the patient’s medical and psychosocial background early in the
disease onset. This would support provision of appropriate advice regarding RTW,
such as relocation of the patient and workplace arrangements based on their medical
condition.

Social Systems

Although there is evidence demonstrating stroke rehabilitation is offered in diverse
settings (e.g., outpatient, in-hospital, and post-acute care settings), opportunities to
reach stroke survivors have been missed (Ayala et al. 2018). It has also been
suggested that vocational rehabilitation services are under-used (Hartke and Tri-
erweiler 2015).

Interventions from a broad public health perspective are needed to reduce socio-
economic disparities in RTW. Rehabilitation opportunities do not reach some
populations because of sex, race, and level of education (Ayala et al. 2018). People
working for themselves or for small-sized enterprises are also less likely to have
access to occupational health services. Health insurance coverage is needed that
includes stroke rehabilitation, education for stroke survivors on rehabilitation oppor-
tunities, and healthcare professionals to guide referral to appropriate opportunities at
hospital discharge (Ayala et al. 2018). Cooperation among employers (occupational
health professionals) and attending physicians should be systematically facilitated.
Economic support may be necessary for small-sized companies to establish RTW
support systems for workers with disabilities, such as flexible working systems or
paid sick leave systems. Other than occupational health service issues, factors
limiting RTW after stroke include constructional and transportation problems that
restrict social activities of impaired persons and stigma and prejudice regarding the
workability of stroke survivors (Treger et al. 2007).

Conclusions

It is expected that people who return to work after stroke have better quality of life
compared with those who do not (Ntsiea et al. 2015). It has become increasingly
important to evaluate the social prognosis (i.c., health-related quality of life) of
stroke survivors, because patients with stroke are getting older and the severity of
disease is becoming worse. Although rehabilitation techniques have been improved
and the effectiveness of some rehabilitation programs has been shown (Cicerone et
al. 2011), investigations on vocational outcomes after stroke have been limited.
Study outcomes should include sustained RTW. To achieve sustained RTW,
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worker-based vocational rehabilitation and creating supportive work environment
are needed (Dekkers-Sanchez et al. 2011). To improve the RTW rate after stroke, it is
also necessary to overcome identified evidence gaps.

Harmonizing work and disease treatment is an emerging topic. RTW after stroke
is a challenge for younger stroke survivors, as well as for the older working
population in general and people with disabilities who want to work. The whole
RTW system for workers with disabilities, such as disease treatment (including
rehabilitation), workplace accommodation, and cooperation among stakeholders
and coordination of these factors, should be consolidated. Overcoming the chal-
lenges of RTW after stroke is a key milestone for harmonizing work and disease
treatment.
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Abstract

We are experiencing an aging society. Current evidence suggests that low occu-
pational position, financial difficulty, and adverse psychosocial factors in working
age are associated with a range of health problems after retirement (e.g., mortality,
poor self-rated health, physical conditions, and reduced cognitive function).
Generally, adverse conditions related to occupational position, financial situation,
and workplace psychosocial factors (i.e., high job demands and low control)
predict physical and mental health problems after retirement. Although there are
some exceptions, the literature suggests that high work complexity and high
psychological demands as well as high job control have a protective effect against
declining cognitive function and development of dementia. Structural/contextual
social determinants of health cannot be changed easily. It is therefore reasonable
that countermeasures should target the workplace psychosocial environment that
mediate structural/contextual social determinants of health. Providing employees
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with enriched work environments may have beneficial effects for retirees’ phys-
ical and mental conditions, thereby reducing social inequalities in health in later
life. Further research is needed to disentangle various confounding/mediating
factors and establish a clear theoretical framework. However, a challenge is how
to implement necessary countermeasures.

Keywords
Cognitive function - Life course perspective - Occupational position -
Psychosocial work environment

Introduction

Occupation and related factors are relevant social determinants of health (SDH). These
factors influence health among older adults as well as among workers, meaning social
inequalities in health among those of working age persist or even widen after retirement.
As reviewed in the following sections, evidence of associations between occupation
factors and SDH across the life stages (from working age to old age after retirement) has
been accumulating. Wahrendorf et al. (2013) distinguished four types of working
conditions in mid-life that may affect mental health in older age: (1) stressful workplace
psychosocial environments, (2) disadvantaged occupational positions throughout the
whole mid-life period, (3) experience of involuntary job loss, and (4) exposure to job
instability. These conditions may also affect physical health in later life.

Workplace psychosocial factors are closely associated with socioeconomic status
(SES) and function as mediator or modifier of the association between SES and workers’
health (Hallqvist et al. 1998; Hoven and Siegrist 2013). It is difficult or impossible to
change structural SDH (e.g., occupational position and economic changes); however,
adverse workplace psychosocial environments can be improved. This offers potential to
reduce the impact of occupation and related factors on the health of people after
retirement.

This chapter presents a life course perspective and reviews the effects of socioeco-
nomic factors related to occupation on older adults after retirement. It reviews the
literature with a focus on two research questions: whether working conditions (e.g.,
Wahrendorf et al. 2013) affect health among older adults after retirement and whether
health inequality among older adults can be resolved within the scope of the mid-life
work environment.

Findings
Structural/Contextual SDH and Health After Retirement
There is a large body of research discussing the association between occupational

position and health inequality after retirement. In the first Whitehall study that
followed 18,133 male civil servants, Marmot and Shipley (1996) showed that
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employment grade was a strong predictor of mortality before and after retirement.
Participants in that study were aged 40—69 years when they were screened at baseline
(1967—-1970) and were followed for over 25 years. Among men, the lowest employ-
ment grade had 1.86 times the mortality of the highest grade after retirement (95%
confidence interval [CI]: 1.6-2.2) (Marmot and Shipley 1996). Those authors
observed that socioeconomic differences in mortality increased in magnitude with
age; the absolute difference in death rates between the lowest and highest employ-
ment grades increased with age from 12.9 per 1000 person years at age 40—64 years
to 38.3 per 1000 person years at age 70-89 years.

The long-term effects of employment grade on self-reported illness in old age
were later investigated by resurveying survivors from the first Whitehall cohort.
Breeze et al. (2001) identified differences in self-reported poor health and functional
limitations (mobility) in old age by employment grade. In 1997-1998, 8537 survi-
vors of the first Whitehall cohort were identified; 6168 (72%) completed a full
questionnaire including four measures of self-reported morbidity (general poor
health, poor mental health, poor physical performance, and disability). In that
study the median age of respondents at resurvey was 77 years, and the median
follow-up interval was 29 years. After adjustment for baseline risk factors, men in
low employment grades had an almost fourfold risk of physical performance limited
by health (odds ratio 3.7, 95% CI: 2.2-6.2), a threefold risk for poor health (2.5,
1.4-4.5), and a twofold risk for poor mental health (1.9, 1.2-2.9) and disability (2.1,
1.4-3.1) (Breeze et al. 2001).

In a study involving retirees from the French GAZEL occupational cohort, higher
occupational grade in mid-life was associated with better quality of life 16 years later
(Platts et al. 2015). Data for that study were collected from former employees of the
French National Gas and Electricity Company. In total, 11,293 retired men and
women participated. Their occupational grade in 1989 was measured using company
records, and associations between employment grade and self-reported quality of life
in 2005 were examined. The findings showed a graded relationship between occu-
pational grade in mid-life and quality of life after retirement (Platts et al. 2015).

Several prospective studies have shown that occupational position in mid-life
affects mental health in later life. Using data for 2789 men and 1150 women from the
Whitehall II study, Virtanen et al. (2015) showed that low occupational position was
associated with symptoms of depression postretirement (two decades later). The
study population included participants from the Whitehall II study (1985-1988) who
were retired at follow-up (2007—2009). Participants’ average age was 67.6 years.
There was a strong association between low occupational position and post-
retirement depressive symptoms (measured using the Center for Epidemiologic
Studies Depression Scale), with an odds ratio of 1.7 (95% CI: 1.2-2.5) after
adjustment for sociodemographic and health-related covariates at baseline and
follow-up.

Another study used data from the Survey of Health, Ageing and Retirement in
Europe (SHARE), which was conducted across 13 European countries. Wahrendorf
et al. (2013) reported that those who had low occupational positions during mid-life
had a significantly higher prevalence of depressive symptoms during retirement. The
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SHARE study analyzed data for 4822 men (mean age 71 years) and 3787 women
(mean age 70 years) born between 1908 and 1947. Information on health from the
second wave of the SHARE study (2006-2007) was linked with information on
respondents’ working life, which was collected retrospectively in SHARELIFE
interviews (2008-2009). Depressive symptoms were measured with the EURO-D
depression scale. Compared with those with a very high mean occupational position
during mid-life, retirees with a disadvantaged (very low) occupational position
throughout mid-life had an almost twofold risk for depressive symptoms (adjusted
odds ratios 1.77 for men and 1.92 for women).

The abovementioned study also examined associations between depressive
symptoms and involuntary job loss (being laid off) and job instability (unemploy-
ment and fragmented careers) (Wahrendorf et al. 2013). There were stronger
associations among men than among women. Involuntary job loss and job insta-
bility during mid-life were significantly associated with later increased depressive
symptoms only among men. After adjustment for age, childhood social position,
and childhood health, the odds ratios were 1.5 for those that were laid off and 1.7
for those with a period of unemployment or discontinuous/fragmented careers.

A recent study (Hessel and Avendano 2016) examined whether economic down-
turns experienced during mid-life had long-term effects on physical functioning,
based on representative data from the SHARE study. Those researchers linked data
on economic fluctuations from 1945 to 2010 in the 11 studied European countries
with longitudinal data from 3 waves of the SHARE study. They showed that
experiencing economic downturns at ages 40-44 and 45-49 years increased the
risk for onset of new functional limitations in instrumental activities of daily living in
older age (55-80 years). The research group also assessed whether exposure to
economic downturns around retirement age led to poorer cognitive function in later
life. They linked longitudinal data for 13,577 individuals from the US Health and
Retirement Study to unemployment rates in respondents’ states of residence and
examined whether downturns at age 55—64 years were associated with cognitive
functioning and decline at age >65 years, using random- and fixed-effect models.
The results indicated that longer exposure to downturns at age 55-64 years was
associated with lower levels of cognitive function at age >65 years, but was not
associated with rates of cognitive decline (Hessel et al. 2018).

Some conflicting findings have also been reported. Coe et al. (2012) did not find
reduced cognitive function after retirement among male white-collar workers but to
the contrary increased working memory and calculating ability after retirement
among male blue-collar workers. That study used data from the US Health and
Retirement Study and analyzed associations using offers of early retirement win-
dows as an instrument variable. Simple ordinary least squares estimates showed
negative associations between retirement duration and cognitive functioning mea-
sures, but the instrumental variable estimates denied the causality of the associations
(Coe et al. 2012).

—296—



Social Inequalities in Health Among Older Adults After Retirement 5

Mediating SDH and Health After Retirement

Workplace psychosocial factors are risk factors for depression among workers. The
same seems true after retirement. The SHARE study showed that those who expe-
rienced psychosocial stress at work had a significantly higher prevalence of high
depressive symptoms during retirement (Wahrendorf et al. 2013). In that study,
experience of psychosocial stress was evaluated using the Demand-Control-Support
Questionnaire. All adverse job characteristics during mid-life (i.e., high job
demands, low job control, and low social support) were associated with an elevated
risk for reporting depressive symptoms after retirement among men and women,
with the strongest associations for men with a low level of job control and women
with a low level of social support at work (Wahrendorf et al. 2013). Virtanen et al.
(2015) also reported prospective data that job strain (combination of high job
demands and low job control) was associated with symptoms of depression post-
retirement. The observed odds ratios in these studies ranged from 1.3 to 2.0.

Associations with health functioning after labor market exit have also been
investigated. In the French GAZEL prospective cohort study, data for psychosocial
work stress were assessed using two major occupational stress models: the Demand-
Control-Support model (in 1997 and 1999) and the Effort-Reward Imbalance model
(in 1998). Health functioning outcomes were assessed with mental and physical
component scores from the Short Form 36 Health Survey in 2007 (Wahrendorf et al.
2012). Overall, adverse psychosocial job characteristics measured according to the
Demand-Control-Support model and the Effort-Reward Imbalance model were
prospectively associated with reduced health functioning, particularly mental health
functioning. The multivariate regression analyses indicated that psychological
demands had strong effects on both physical and mental functioning and highlighted
the importance of workplace social support for mental functioning after retirement.
In the Effort-Reward Imbalance model, the three single scales (effort, overcommit-
ment, and effort-reward imbalance) showed the strongest effects for mental func-
tioning. Effort-reward imbalance was found to be an important predictor of reduced
physical functioning (Wahrendorf et al. 2012).

Many studies have examined associations between psychosocial job characteris-
tics and cognitive function after retirement. Investigations of global cognitive
functioning showed those engaged in jobs characterized as highly mentally chal-
lenging (e.g., complexity with people and data, complex calculating ability) had a
slower rate of cognitive decline than those with jobs characterized as minimally
mentally challenging. Fisher et al. (2014) analyzed 18-year panel data for a large
nationally representative sample of US adults (US Health and Retirement Study:
2091 men and 2091 women) to examine trajectories of cognitive functioning during
adulthood and old age. They assessed mental work demands using ten items from the
Occupational Information Network (O+*NET) database regarding work activities,
and the level of various mental processes required by respondents’ jobs. After
adjustment for educational attainment, income, and health status (which are known
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to be related to cognitive functioning), they showed that those with high psycho-
logical demands had a lower degree of decreased cognitive function (e.g., level and
rate of change of episodic memory) after retirement compared with those with low
psychological demands.

Similarly, using longitudinal data from the Maastricht Aging Study, Bosma et al.
(2003) analyzed the association between psychosocial job demands and composite
cognitive test scores. They followed 630 men and women aged 50-80 years who
exhibited no cognitive impairment at baseline for 3 years and showed that partici-
pants in jobs with high job demands were less likely to have low composite cognitive
test scores (odds ratio 0.79,95% CI: 0.65-0.96). Using panel data from the National
Survey of Japanese Elderly (n = 4238 at baseline), Kajitani et al. (2017) examined
associations between eight dimensions of the longest-served job using information
listed in the US Dictionary of Occupational Titles (DOT) and the cognitive func-
tioning of male older adult workers in Japan. Workers who were engaged in jobs that
needed more complex calculating ability showed slower decline in cognitive func-
tion after retirement than those in jobs without complex calculating ability. Another
study (Potter et al. 2008) used the modified Telephone Interview for Cognitive Status
with participants who received an assessment of intelligence based on armed
services testing in early adulthood (n = 1036). That study collected occupational
information by telephone interviews to assign specific occupational classifications
from the DOT. Multivariate regression models indicated that jobs with high intel-
lectual demands were associated with preserved cognitive functioning (Potter et al.
2008).

High job control and the combination of high job control and job demand may
have positive effects on global cognitive function in old age. Andel et al. (2011)
analyzed 827 participants from a nationally representative Swedish sample of
individuals aged 77 years and older. They confirmed that low job control (measured
by self-report or inferred by occupation) was consistently associated with a low level
of cognitive function. They also found beneficial effects of active jobs (high demand
and high control) on levels of overall cognitive function but failed to find effects
related to job strain (high demand and low control). In a more recent study that
analyzed 3779 men and women from the nationally representative US Health and
Retirement Study (baseline age 57.3 years), Andel et al. (2015) found that low job
control and job strain were associated with steep episodic memory decline after
retirement, with the magnitude of the associations being comparable with age and
education. In their analyses, job control and job demands were estimated using
ratings from the OxNet (Andel et al. 2015).

There is also evidence of associations between psychosocial job characteristics and
risk for dementia. Previous studies reported significant associations between reduced
dementia risk and high work complexity with people (Karp et al. 2009; Kroger et al.
2008) or high work complexity with data (Karp et al. 2009). A protective effect of high
work complexity on dementia risk has also been reported (Kroger et al. 2008). A
population-based follow-up study involving 931 non-demented participants aged
75 years and over conducted in Stockholm examined participants twice over 6 years
(Karp et al. 2009). Primary occupations were assigned categories according to the
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Nordic Occupational Classification and matched to 1970 US Census data to score the
level of work complexity using a matrix. That study found that complexity of work
with both data and people was associated with lowered dementia risk (by 15% and
12%, respectively). The population study by Kroger et al. (2008) analyzed 3557
participants from the Canadian Study of Health and Aging, which included a repre-
sentative sample of those aged 65 years or older. Job complexity scores were estimated
by lifetime job history. The fully adjusted Cox regression models showed an associ-
ation between a reduced risk for dementia and high complexity of work with people
(hazard ratio 0.66, 95% CI. 0.44-0.98) or things (0.72, 0.52-0.99) (Kroger et al.
2008). Using a dementia-free cohort of 913 community dwellers, aged 75 years and
over from the same project used by Karp et al. (2009), Wang et al. (2012) showed low
job control and high job strain were associated with significantly increased risks for
developing dementia and Alzheimer’s disease (diagnosed by the third revised Diag-
nostic and Statistical Manual of Mental Disorders). In that study, job control and job
demands were estimated for the longest period of occupation as well as for all
occupations using a validated psychosocial job exposure matrix. Cox proportional
hazard models revealed low job control was associated with higher multivariate-
adjusted risks for dementia (hazard ratio 1.9, 95% CI: 1.2-3.0) and Alzheimer’s
disease (2.2, 1.2-3.9). High job strain (combination of low control and high demands)
and passive job (combination of low control and low demands) were also associated
with these outcomes, but low job demands had no significant effect on dementia
(Wang et al. 2012).

Findings regarding the effects of workplace psychosocial factors on declining
cognitive function in later life are inconsistent. Gow et al. (2014) found that individ-
uals who had an intellectually stimulating job performed worse on cognitive tests than
those whose jobs involved manual labor, after adjusting for general cognitive ability at
baseline. They also found that having a cognitively stimulating job had an effect on
changes in level of cognitive function. Those authors assessed job characteristics in the
Glostrup 1914 Cohort (n = 450) when aged 60 years and followed participants’
cognitive ability using four cognitive ability tests at ages 60, 70, and 80 years.
Although they followed participants over 20 years, it should be noted that job
characteristics were assessed near retirement age. Using a cohort of adopted twins,
Finkel et al. (2009) examined how occupational complexity affected cognitive decline
after retirement. They examined 462 participants (mean age 66 years) who completed
in-person testing during a 4-h visit and measured cognitive aging across 4 latent
components: verbal, spatial, memory, and speed. High complexity of work with
people appeared to facilitate cognitive function, but improved performance in verbal
skills was only found until retirement. Retirees from jobs with highly complex work
scored higher on tests assessing spatial ability, but this ability declined rapidly after
retirement. There were no significant differences in decline of verbal and processing
speed after retirement (Finkel et al. 2009). The researchers argued that only partici-
pants in high complexity jobs experienced decline after retirement. Andel et al. (2007)
analyzed 386 participants from the Swedish Panel Study of Living Conditions of the
Oldest Old, which included a nationally representative sample aged 77 years and older,
to clarify the association between complexity of primary lifetime occupation and
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cognition in older adulthood. They found an effect of work task complexity on global
cognitive functioning and showed significant associations between higher complexity
of work with data and people and better MMSE scores. However, adjustment for
occupational status explained the association between complexity of work with people
and global cognitive functioning.

Mechanisms

Various mechanisms operate between SDH in working age and health problems in
later life that need to be considered. An individual’s mid-life social position may
dictate their area of residence, social status and wealth (financial situation and
pension provision), and social participation in later life (Blane et al. 2012). Social
position (including financial situation) may also be associated with favorable access
to medical care (Virtanen et al. 2017) and good treatment adherence, although there
may be some exceptions for the latter (Haynes et al. 1996). Retirement is considered
an adjustment process (Atchley 1976), and wealth may limit adjustment difficulties.
If retirees have no financial constraints, they may be able to participate in more social
and leisure activities than those with limited financial resources. Educational attain-
ment may also support retirement adjustment, as educated individuals may have the
necessary social skills to prepare for life after retirement (Rijs et al. 2012). According
to the ecological model of life course (Corna 2013), SDH has structural or contextual
functions; that is, employees with higher SES may have greater financial resources
and enjoy better health after retirement than those with lower SES. Employees with
lower SES may also have fewer resources, which may induce rapid health decline
after retirement (Donaldson et al. 2010). Hessel and Avendano (2016) suggested that
an increasing risk for low incomes persisting from mid-life to older age explained the
association between economic downturns at age 40—49 years and poorer health in
older age. This was because economic downturns experienced around mid-life were
associated with significantly greater risk for lower incomes in older age (Hessel and
Avendano 2016).

Unfavorable health behaviors are another mechanism that may mediate the
relationship between SDH in working age and health in later life. Economic down-
turns experienced around middle-age are associated with significantly increased
risks for smoking and excessive alcohol consumption in older age. Exposure to an
economic downturn at age 40—49 years is associated with poorer health in older age,
possibly by increasing the risk for unhealthy behaviors that persist into older age
(Hessel and Avendano 2016). It has also been observed that body mass index
increased after retirement among people who retired from physically demanding
occupations or who retired with low wealth status. Weight gain with retirement was
most prominent among people with physically demanding occupations and lower
wealth, suggesting widening disparities in obesity after retirement (Chung et al.
2009). Pathways in which adverse psychosocial work environments (e.g., low job
control and low social support) increase the risk for dementia may involve the
incidence of cerebrovascular diseases (i.e., vascular dementia). However, to date,

—300—



Social Inequalities in Health Among Older Adults After Retirement 9

associations between workplace psychosocial factors and cognitive functioning have
not been fully explained by cardiovascular risk factors (Then et al. 2014).

Biological mechanisms are often discussed in the context of stress theory. For
example, exhaustion during working age may accelerate the biological aging process
(Ahola et al. 2012). Chronic exposure to stress hormones affects brain structures
involved in cognition and mental health (Lupien et al. 2009). Inconsistent findings
have been reported in terms of effects of psychological demand, which merit
discussion because of the relationship between psychological demand and counter-
measures in the workplace.

Higher mental work demands and higher work complexity have often been found
to be associated with high cognitive function, slow cognitive decline, or reduced
dementia risk in later life (Bosma et al. 2003; Fisher et al. 2014; Then et al. 2014).
Intellectually demanding occupations may train cognitive abilities and build cogni-
tive reserves, which delay the onset of clinical manifestation of poor cognitive
function. Higher work demands are necessary to ameliorate and maintain higher
cortical function, which in turn preserves cognitive abilities into old age (Then et al.
2014). This perspective is consistent with the “use it or lose it” hypothesis (Coyle
2003), which postulates that challenging and complex mental activities may stimu-
late molecular, cellular, and cortical networks and promote an individual’s functional
adaptation (Valenzuela et al. 2007).

Conversely, higher work demands are likely to have detrimental effects on both
physical and mental (cognitive) condition (Gow et al. 2014), which may explain the
lack of effect reported in some previous studies (Andel et al. 2012). There may be an
optimal level of work demands for individuals, or the effects of work demands may
emerge in relationship to job control (Gow et al. 2014; Karasek and Theorell 1990).

Some studies have reported unexpected findings, such as a higher prevalence of
health problems among retirees that had higher prestige jobs than among those that
had lower prestige jobs, or higher educated persons being less likely to attain
excellent or good self-perceived health after retirement compared with lower edu-
cated persons. Westerlund et al. (2009) observed that persons with low employment
grades seemed unaffected after retirement, whereas those with intermediate and high
employment grades were more likely to experience sub-optimum self-perceived
health (Westerlund et al. 2009). Retirement adjustment theory (Atchley 1976)
suggests that people who retire from a high-prestige job and experience a great
loss from leaving work may find it difficult to adjust to their new retirement situation.
Persons with low-grade occupations may not be affected after retirement because
they are relieved from the health burden of low-grade occupations (Rijs et al. 2012).

Countermeasures

The literature suggests there are practical implications of understanding the relation-
ship between SDH and health in later life, as several potentially modifiable socio-
economic and psychosocial risk factors for late-life health problems can be detected
in mid-life. Structural or contextual SDH cannot be changed easily, but psychosocial
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job characteristics can be changed. A focus on workplace psychosocial factors has
been suggested by various empirical studies that showed the effectiveness of
improved workplace psychosocial environments on health (Lamontagne et al.
2007; Montano et al. 2014).

Improving workplace psychosocial environments is a promising measure to
prevent cognitive decline. A previous study (Potter et al. 2008) found that work in
more intellectually demanding jobs was associated with higher levels of cognitive
functioning in later life, even after controlling for cognitive ability in early adult-
hood. That study also suggested that individuals with a lower level of intelligence
earlier in life benefited more from performing work that was characterized as
intellectually demanding compared with individuals with higher ability levels earlier
in life. Bosma et al. (2003) argued that the difference in cognitive decline may be
reduced with an increase in mentally stimulating work for those with lower levels of
education. Research on the brain also suggests an individual’s level of cognitive
function can be improved by experiences later in life, such as education or a mentally
challenging job (Stern 2012).

Earlier intervention (i.e., in mid-life) for workplace psychosocial factors appears
to be more effective than later intervention. The effect of time since labor market exit
on associations between SES and retirees’ health has been examined in a previous
study (Hyde and Jones 2007). That study analyzed retirees from the English Longi-
tudinal Study of Ageing to clarify the effects of different indicators of socioeco-
nomic position (socioeconomic class, income, wealth, education, tenure, area
deprivation, and subjective social status) on health. For both men and women,
most socioeconomic position measures were associated with poor self-rated health,
but the effects were attenuated by time since labor market exit (Hyde and Jones
2007). There are two possible explanations for this phenomenon. One is that the
effect of work-related SES on retirees’ health may only persist for a short time after
retirement. The second is the survivor effect related to selective mortality; vulnerable
persons with disadvantaged status may pass away earlier. In a prospective study of
retired employees from the French GAZEL occupational cohort, higher occupational
grade was associated with better quality of life 16 years later (Platts et al. 2015). In
that study, the association between occupational grade and quality life was attribut-
able to individuals’ more recent circumstances, particularly their social status,
mental health, physical functioning, and wealth.

Future Considerations

Etiologically, associations among SES and confounding and/or mediating factors
should be clarified to develop good theoretical frameworks. In terms of cognitive
outcomes, a detrimental effect of retirement was observed for people that were
previously in more complex jobs (Gow et al. 2014). Earlier retirees that had more
complex occupations may include retirees whose cognitive function declined earlier
(Finkel et al. 2009). Therefore, candidates for measurement include intraindividual
measurements of cognitive change, for example, cognitive ability during employment
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and examining changes in job characteristics (including work demand or complexity)
(Nexo et al. 2016).

The mediating role of cardiovascular risk factors remains inconclusive (Then et
al. 2014). Kroger et al. (2008) showed high complexity work with things had a
protective effect against vascular dementia. However, vascular disorders did not
mediate the associations between adverse psychosocial job characteristics and
dementia (Wang et al. 2012). This is an interesting research topic because there is
robust evidence of predictive effect of psychosocial job characteristics on cardio-
cerebral vascular diseases. Whether different workplace psychosocial factors can
protect against cognitive decline remains inconclusive (Nexo et al. 2016). Method-
ologically, repeated measurements of exposure, potential outcomes, and
confounding/mediating factors may increase the reliability of longitudinal research.
Biological mechanisms should also be elaborated in further studies.

There are several important questions that need to be investigated. For example,
“what level of job complexity is appropriate to prevent cognitive decline after
retirement?” and “what are the appropriate proportions of job control and job
demand?” The literature suggests that providing people with more cognitively
complex job duties may enhance cognitive functioning. In addition, increasing the
amount of mental activities involved in work characterized by lower mental
demands is beneficial for workers’ cognitive functioning in later life. As higher
work demands have detrimental effects on health, further research is needed to
obtain intervention references for the criteria of job complexity (demand) and control
in terms of quality as well as quantity. People who may benefit most by the provision
of enriched work environment should also be clarified (Fisher et al. 2014).

There appears to be some sex-based differences in how SES in mid-life and
interaction with psychosocial factors at work affect health in later life. When
examining the effects of work stress characterized by the Demand-Control-Support
model on complex health problems, Nilsen et al. (2014) observed the effects of job
demands, job control, and the combination of these two variables differed between
older men and women. They also found the possibility of interaction between SES
(educational attainment) and work stress existed between the sexes (Nilsen et al.
2014). As few studies that assessed health past working age have explored sex-based
differences, this topic merits further study.

Conclusion

Current evidence suggests that structural/contextual SDH (i.e., lower occupational
position and financial difficulty) in working age are associated with health problems
after retirement. Adverse workplace psychosocial factors also affect people’s health
after retirement. In particular, evidence showing associations between psychosocial
job characteristics and cognitive function in later life has been accumulating. With a
few exceptions, the literature indicates high work complexity and high psychological
demands as well as high job control have a protective effect for health in later life. In
terms of mediating factors, it is feasible to modify psychosocial job characteristics to
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prevent the effects of structural/contextual SDH from leading to health problems in
later life. A future challenge is how we implement any such interventions, in addition
to the sophistication of the theoretical framework for occupational and related factors
and health in later life.
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» Regeneration and Anabolism: The Good Perspective

Acknowledgments This study was supported by KAKEN Challenging Research (Exploratory):
Exploration of methods of measurement and analyses of theory-based social class classification for
health research in Japan (Project/Area Number 18 K19699) and the Ministry of Health, Labour and
Welfare, Japan (Industrial Disease Clinical Research Grants 2018, Grant Number 180701-01).

References

Ahola K, Siren I, Kivimaki M, Ripatti S, Aromaa A, Lonnqvist J, Hovatta I (2012) Work-related
exhaustion and telomere length: a population-based study. PLoS One 7(7):e40186

Andel R, Kareholt I, Parker MG, Thorslund M, Gatz M (2007) Complexity of primary lifetime
occupation and cognition in advanced old age. J Aging Health 19(3):397-415. https://doi.org/
10.1177/0898264307300171

Andel R, Crowe M, Kareholt I, Wastesson J, Parker MG (2011) Indicators of job strain at midlife
and cognitive functioning in advanced old age. J Gerontol B Psychol Sci Soc Sci 66
(3):287-291. https://doi.org/10.1093/geronb/gbq105

Andel R, Crowe M, Hahn EA, Mortimer JA, Pedersen NL, Fratiglioni L, Johansson B, Gatz M
(2012) Work-related stress may increase the risk of vascular dementia. J Am Geriatr Soc 60
(1):60-67

Andel R, Infurna FJ, Hahn Rickenbach EA, Crowe M, Marchiondo L, Fisher GG (2015) Job strain
and trajectories of change in episodic memory before and after retirement: results from the
Health and Retirement Study. J Epidemiol Community Health 69(5):442—446. https://doi.org/
10.1136/jech-2014-204754

Atchley RC (1976) The sociology of retirement. Wiley, New York

Blane D, Webb E, Wahrendorf M, Netuveli G (2012) Life course influences on quality of life at age
50 years: evidence from the National Child Development Study (1958 British birth cohort
study). Longitud Life Course Stud 3(3):346-358. https://doi.org/10.14301/llcs.v3i3.178

Bosma H, van Boxtel MP, Ponds RW, Houx PJ, Burdorf A, Jolles J (2003) Mental work demands
protect against cognitive impairment: MAAS prospective cohort study. Exp Aging Res 29
(1):33-45. https://doi.org/10.1080/03610730303710

Breeze E, Fletcher AE, Leon DA, Marmot MG, Clarke RJ, Shipley MJ (2001) Do socioeconomic
disadvantages persist into old age? Self-reported morbidity in a 29-year follow-up of the
Whitehall Study. Am J Public Health 91(2):277-283

Chung S, Domino ME, Stearns SC (2009) The effect of retirement on weight. J Gerontol B Psychol
Sci Soc Sci 64(5):656—665. https://doi.org/10.1093/geronb/gbn044

Coe NB, von Gaudecker HM, Lindeboom M, Maurer J (2012) The effect of retirement on cognitive
functioning. Health Econ 21(8):913-927. https://doi.org/10.1002/hec.1771

Corna LM (2013) A life course perspective on socioeconomic inequalities in health: a critical
review of conceptual frameworks. Adv Life Course Res 18(2):150-159. https://doi.org/
10.1016/.alcr.2013.01.002

—304—



Social Inequalities in Health Among Older Adults After Retirement 13

Coyle JT (2003) Use it or lose it—do effortful mental activities protect against dementia? N Engl J
Med 348(25):2489-2490. https://doi.org/10.1056/NEJMp030051

Donaldson T, Earl JK, Muratore AM (2010) Extending the integrated model of retirement adjust-
ment: incorporating mastery and retirement planning. J Vocat Behav 77(2):279-289. https://doi.
org/10.1016/j.jvb.2010.03.003

Finkel D, Andel R, Gatz M, Pedersen NL (2009) The role of occupational complexity in trajectories
of cognitive aging before and after retirement. Psychol Aging 24(3):563-573

Fisher GG, Stachowski A, Infurna FJ, Faul JD, Grosch J, Tetrick LE (2014) Mental work demands,
retirement, and longitudinal trajectories of cognitive functioning. J Occup Health Psychol 19
(2):231-242

Gow AJ, Avlund K, Mortensen EL (2014) Occupational characteristics and cognitive aging in the
Glostrup 1914 Cohort. J Gerontol B Psychol Sci Soc Sci 69(2):228-236. https:/doi.org/
10.1093/geronb/gbs115

Hallgvist J, Diderichsen E, Theorell T, Reuterwall C, Ahlbom A (1998) Is the effect of job strain on
myocardial infarction risk due to interaction between high psychological demands and low
decision latitude? Results from Stockholm Heart Epidemiology Program (SHEEP). Soc Sci
Med 46(11):1405-1415

Haynes RB, McKibbon KA, Kanani R (1996) Systematic review of randomised trials of interven-
tions to assist patients to follow prescriptions for medications. Lancet 348(9024):383-386

Hessel P, Avendano M (2016) Economic downturns during the life-course and late-life health: an
analysis of 11 European countries. Eur J Pub Health 26(5):766-771

Hessel P, Riumallo-Herl CJ, Leist AK, Berkman LF, Avendano M (2018) Economic downturns,
retirement and long-term cognitive function among older Americans. J Gerontol B Psychol Sci
Soc Sci 73(4):744-754

Hoven H, Siegrist J (2013) Work characteristics, socioeconomic position and health: a systematic
review of mediation and moderation effects in prospective studies. Occup Environ Med 70
(9):663—669. https://doi.org/10.1136/0emed-2012-101331

Hyde M, Jones IR (2007) The long shadow of work — does time since labour market exit affect the
association between socioeconomic position and health in a post-working population. J
Epidemiol Community Health 61(6):533-539

Kajitani S, Sakata K, Mckenzie C (2017) Occupation, retirement and cognitive functioning. Ageing
Soc 37:1568-1596

Karasek R, Theorell T (1990) Healthy work: stress, productivity, and the reconstruction of working
life. Basic Books, New York

Karp A, Andel R, Parker MG, Wang HX, Winblad B, Fratiglioni L (2009) Mentally stimulating
activities at work during midlife and dementia risk after age 75: follow-up study from the
Kungsholmen Project. Am J Geriatr Psychiatry 17(3):227-236. https://doi.org/10.1097/
JGP.0b013e318190b691

Kroger E, Andel R, Lindsay J, Benounissa Z, Verreault R, Laurin D (2008) Is complexity of work
associated with risk of dementia? The Canadian Study of Health And Aging. Am J Epidemiol
167(7):820-830. https://doi.org/10.1093/aje/kwm382

Lamontagne AD, Keegel T, Louie AM, Ostry A, Lamdsbergis PA (2007) A systematic review of the
job-stress intervention evaluation literature, 1990-2005. Int J Occup Environ Health
13:268-280

Lupien SJ, McEwen BS, Gunnar MR, Heim C (2009) Effects of stress throughout the lifespan on
the brain, behaviour and cognition. Nat Rev Neurosci 10(6):434—445. https://doi.org/10.1038/
nrn2639

Marmot MG, Shipley MJ (1996) Do socioeconomic differences in mortality persist after retirement?
25 year follow up of civil servants from the first Whitehall study. Br Med J 313(7066):1177-1180

Montano D, Hoven H, Siegrist J (2014) Effects of organisational-level interventions at work on
employees’ health: a systematic review. BMC Public Health 14(1):135

Nexo MA, Meng A, Borg V (2016) Can psychosocial work conditions protect against age-related
cognitive decline? Results from a systematic review. Occup Environ Med 73(7):487-496

—305—



14 A. Tsutsumi

Nilsen C, Andel R, Fors S, Meinow B, Darin Mattsson A, Kareholt I (2014) Associations between
work-related stress in late midlife, educational attainment, and serious health problems in old
age: a longitudinal study with over 20 years of follow-up. BMC Public Health 14:878

Platts LG, Webb E, Zins M, Goldberg M, Netuveli G (2015) Mid-life occupational grade and
quality of life following retirement: a 16-year follow-up of the French GAZEL study. Aging
Ment Health 19(7):634-646

Potter GG, Helms MJ, Plassman BL (2008) Associations of job demands and intelligence with
cognitive performance among men in late life. Neurology 70(19 Pt 2):1803—-1808

Rijs KJ, Cozijnsen R, Deeg DJH (2012) The effect of retirement and age at retirement on self-
perceived health after three years of follow-up in Dutch 55-64-year-olds. Ageing Soc 32
(2):281-306. https://doi.org/10.1017/S0144686X11000237

Stern Y (2012) Cognitive reserve in ageing and Alzheimer’s disease. Lancet Neurol 11
(11):1006-1012

Then FS, Luck T, Luppa M, Thinschmidt M, Deckert S, Nieuwenhuijsen K, Seidler A, Riedel-
Heller SG (2014) Systematic review of the effect of the psychosocial working environment on
cognition and dementia. Occup Environ Med 71(5):358-365. https://doi.org/10.1136/0oemed-
2013-101760

Valenzuela MJ, Breakspear M, Sachdev P (2007) Complex mental activity and the aging brain:
molecular, cellular and cortical network mechanisms. Brain Res Rev 56(1):198-213. https://doi.
org/10.1016/j.brainresrev.2007.07.007

Virtanen M, Ferrie JE, Batty GD, Elovainio M, Jokela M, Vahtera J, Singh-Manoux A, Kivimaki M
(2015) Socioeconomic and psychosocial adversity in midlife and depressive symptoms post
retirement: a 21-year follow-up of the Whitehall II study. Am J Geriatr Psychiatry 23(1):99—-109.
el0l

Virtanen M, Lallukka T, Ervasti J, Rahkonen O, Lahelma E, Pentti J, Pietilainen O, Vahtera J,
Kivimaki M (2017) The joint contribution of cardiovascular disease and socioeconomic status to
disability retirement: a register linkage study. Int J Cardiol 230:222-227. https://doi.org/
10.1016/j.ijcard.2016.12.166

Wahrendorf M, Sembajwe G, Zins M, Berkman L, Goldberg M, Siegrist J (2012) Long-term effects
of psychosocial work stress in midlife on health functioning after labor market exit-results from
the GAZEL study. J Gerontol B Psychol Sci Soc Sci 67(4):471-480

Wahrendorf M, Blane D, Bartley M, Dragano N, Siegrist J (2013) Working conditions in mid-life
and mental health in older ages. Adv Life Course Res 18(1):16-25. https://doi.org/10.1016/].
alcr.2012.10.004

Wang HX, Wahlberg M, Karp A, Winblad B, Fratiglioni L (2012) Psychosocial stress at work is
associated with increased dementia risk in late life. Alzheimers Dement 8(2):114—120. https://
doi.org/10.1016/j.jalz.2011.03.001

Westerlund H, Kivimaki M, Singh-Manoux A, Melchior M, Ferrie JE, Pentti J, Jokela M,
Leineweber C, Goldberg M, Zins M, Vahtera J (2009) Self-rated health before and after
retirement in France (GAZEL): a cohort study. Lancet 374(9705):1889—-1896. https://doi.org/
10.1016/s0140-6736(09)61570-1

—306—



