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Sultan-Taieb & (2013) 1%, fEFEOA KL A

v HEENRE R ORI X OVEBIIRERIZ L D
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Li & (2015) 1%, EEREL OB, & 5
FHBIE = R, EFEO R N LA & EERE
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F7-. Hijk L 7= Watanabe ©» (2018) D % %45

Breid, SRt 2 L 2ohns | (5

DA NLANZER LT- 4 ODETHFZE 2 L.

AARY v ZREGEREE OREEZREF L T\ 5, #
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Stansfeld & Candy (2006) (%, fE&EFDA L
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LR OBFRKREEZT 7 M AL LTEZEIZ1 DL
MIRIPS Tl A Z ST FEM I N> T,

Ervasti & (2016) %, ¥ERIRZFFom & %
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Heikkild & (2012b) (%, 1985~2008 (T
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VIEOILFED A b LA v EBEDRRLE - B & D
MU B2 BEITRO b otz (M - il -
SES FH ¥ 4 v X =1.03 [ 95% {5 #8 X [ :
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A IR IEIAEE - M EIGEE T > 72 (43,665
&) BHRGE LI ClE, RN—RA T A VDL
FHOA NV A U EZEREEHE~OBITE OMIC
BERBEIIRD oo 7- (M - i - SES
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EOZE L OBELRFIL TWD, TORER, <
— AT A VRHCHIRER 21T 5 Tz (45,927
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Freid, AEFHDOR R LA v & HIRRIEE) & R
HRFTLTWD, ZORER, @A MA R
Z 9 TROVEECEE A, FIRIEE 217> TR0
DEIGNERBICE -T2 (P - 4 - SES 854
v AH=1.34 [95%IEHX[H @ 1.26-1.41]),
Heikkila 5 (2013a) (%, 22— v/ <GEETHE
fitt 47z 11 OREWTIFSE (118,701 44 57) OF — 4
EHAEL, HEFEOR F LA v L EFICEET S 4E
IEEE (BML, fRif, MU, HRIESE) & oRdE
ERETLTWD, ZORER, @A LA URET
Z 9 TIRWEEIZH A~ T@%ﬁi@zﬁfaé

(TBMI<18.5 £7-1%=25kg/m2], HUEE | [IE
BBEE F 72X BN ). (RIS E)
2L OETIZRYT D) HFOEENAEILH
(P - fFip - SES %ﬁﬁkﬂ“yx“ttq 25 [95% 51
X« 1.12-1.39]) . #IZ, fEEE R ETEEIE T
%6(Hﬂﬂ:1&&%umgm%\HH%E%L B
BAGER ] [RIBFMOFRIEEH Y | OL2TIC
AT D) HORIGPA BT T (1 - il -
SES ##& 4 v X 1 =0.89 [95% {5 #H X [ :
0.80-0.99]), F7=. AWFETIEL, fEFEDORA ML
A > % Karasek (1979) M 4EWE3 5 4 BEIC /31T 7=
FEHT HAT > T D, TORER, @A ML A UL
T 7T 4 T, KA b LA UREICHEA, A
RAERBE THLIHEDOEENAEEICEHL (P - 4F
i - SES FR¥EA v XX, £hEh 1.34 [95%
fEHIXH : 1.14-1.58], 1.25 [95%13 #H X [# :
1.14-1.36]) . Wiz, M EEEECHLH
DEIENAEIAS -T2 (P - iy - SES F55& 4
v XA, T 0.82 [95% (5 X M :
0.71-0.95], 0.86 [95%(F#EX[H : 0.77-0.95]),
W, Xy T REE, KRR b LA BRSNS fdEE
72 AEEEIETH D HEDOEA DA BTN T2
2 (M - i - SES Ji# 4~ XH=0.90 [95%15
XM - 0.87-0.92]) . REEFEZRAETEEHIETH D
FHOBGICHERBRAZTRO Lotz (M - 4
fin + SES FHFEA » X=1.03 [95% 15 X [H :
0.85-1.26]1), HIZ., AL TIL, BHGHAZE
§i CE 7= 4 DORFTE (43,971 £4753) DT —H &k
AL, EFEOR N LA EETEEOELE DR
HEMF LTV D, TOREER, X—2 T A VHFC
AMEFE IR ATE BB > 7-F (34,034 4 AR D 4
ODOHMED S L, 1 DTHT=TH) Zxtgel L
TN ClE, WA N LA VBEE 2 5 TRWEER L
L7, BRI 72 AR TR BB~ DRAT & DI
WA B ZREEITR O v o=y (P - Fli
SES #H# 4 v X =092 [95% {5 #8 X [ :
0.82-1.03]). Karasek (1979) 2 2FET % 4 #f
W THER L7280, mA LA UREE Ry
ITRRE, KRR N LA RIS RERERY TR TR



HBICBATT HHENAERITE» o7 (- 4
i« SES A v XX, £ Eh 0.88 [95%
fEHEIXH : 0.81-0.96]. 0.89 [95%fE #H X [H] :
0.84-0.95]), F7=, N—R T A UEFIEENR

TEENETS 723 (9,937 4) ZRG L LI-fithr
Tk, 777 4 TREDMEA b LA VREICHESR, R
R ATEEEICBIT T 2EEa R A RICHE -
7o Z L aBRE (M- Fn - SES %A > XH=1.04
[95% 5 HE X [H] : 1.02-1.06]) . fEFDOA h LA
&R R AR EEA~OBIT L OMICHEE M
HITERO O,

Bk L7= Yang & (2018a) D A & Z5#r Tl
ﬁ%@xbv4/_%abt5o®%ﬁﬁn(ﬁ
Wi & Tt oE 2 5 de) A RFBIC, RIR & DB
HEMRGFT LTS, L, 22Tk IEA MLA
VICEDARIRO U R Y| TliEe, MEFEOZK
ERENWZ EICEDARIROU 27 ) & EFED=a
YR MRS KA RIROY R | A
HLIEbOEEHLTEBY, 204 v X% 1.23
(95%(ZHEX ] : 1.14-1.34]) THE TH -7,

AijR L7= Sultan-Taieb & (2013) @ A X 4534
TlE, 6 DOEATHIE (WF I HEWrFZE) 2 xf
LU, ALFEDOR b LA v L MRAR (S e
IZED DT TR, A7 V== 7 REICL
STl L7z b D b ETe) & ORE A B RN
ALTWD, ZORE, BLbITmA LA
BEIZ, 2 5 TRRVBEIC A RO FIE Y A
I RHEICEPoT. GREEY 27 X, FhEh
1.92 [95%E4#EX M : 1.52-2.417, 1.59 [95%(5
FEIXE @ 1.32-1.93]),

Theorell & (2015) |&, fEFEOA LA M
2 OfEMk (RS EmEIC L D b DT T, R
IV —=V T REIZES>TRHME L= Db Ete)
& OB A R 15 OEATHFIE (W3 h bt
50) HXBIZA X M ET> T D, TOREE,
A M UA CBEE, £ 9 TROVLBECE, #1955
JERZFZ DV A BNERICE»P>T- GREEY X
7 H=1.74 [95%E4HIXTH] : 1.53-1.96]),

F 7=, BIR L7= Milner & (2018) 1%, Lo

ARV AUTHIER L, 5 DOEITHZE (W
HRRWTIIETE) % )G A SERIE & OB 2 MET L
TW5, ZORE, mA ML A UBIE, £ 95 Th
WERIZ R, A RIEE R DY A7 BNAEEICE
no itz (A y X=1.77 [95% 15 4 X [ :
1.42-2.20]) .

3. MEFEDOERE - fLFEDa L hu— & GrEE
DRERE
HEEOERE  fLFHO 2> b —WZ L5551
HADOREFEFEBIZ OV TREF LT A X 38 as 13
e ON=R7 T MBI AZEB LD 644, V
T RT U NALAIER LI LONTH) #E SN
TVWDENR, O IE, ZVE TITH Lot
DARLANZERB LTEAZ ST EEBL TW
%,

3—1. "—R7 U ML

INETIZ, FEEPRESR (Li 5, 2015 ; Xu b,
2015). 2 BUpERIE (Cosgrove ©, 2012 ; Sui b,
2016) . A - B (Milner 5, 2018 ;
Stansfeld & Candy, 2006) #7 7V kAL L7
A BT OFERPME STV D
mTLtXu%<%w>@x&”ﬁfi {2
@xkv4/%ﬁ$®%$f&ﬁ$®3/bn
— AT T, 9~11 OIFEATHIIE (W34 b kT
WF9E) % RS EEIRE R & ORI A FET LT
Do ZORER, ALFEOERE, tFEDOa L hr—
e BT, EBIRE B ORAE & ORI E 72 B
FRO N o7 GHEEY X7 i, £nth
1.13 [95% {5 #HX[H : 0.97-1.32], 1.06 [95%15F
XA £ 0.93-1.19]), £/, 7T E LT,
BRI, BERHIRER] (10 420 E R DTS
ToTWVD, ZORER, WTHNOMTICIBN TS,
HEOERE, (tEOay bo—L Lt o, FH)

IRIE B DOFIE & OMICH B RBEHEITRED b
Mol
- R L72 La & (2015) O X X 458 Tl

ﬁ$®X%V4/%ﬁ$®%*Ekﬁ$®ﬁ/



I —/Zo T L EERE R OBEEER & 5 57
B BT HEBIREEORREY A7 2L
TW50%®%%\ﬁ$@%ﬁEﬁ%Wﬁ&ﬁ$
DOz ha—)LHIMEWEET, &b ICEEREERD
BRI AZNEEICEN-TZ (NP —Fiix, %
ALEH 1.42[95% 5 11X [#: 1.02-1.99],1.44[95%
{EHEXM @ 1.04-1.99]),

g L7= Cosgrove & (2012) O A Z 434 Tl
ﬁ$®gkgkﬁ$®ﬂ/%m*wg%ﬁﬁb\
8 DDFATHIIE (BWTIFIE & MEMrF Tt 2 & te) %
KGR 2 BUPERR G & OB Z M L T\ D, £D
fERATFOERE fFOa s Fr—LE BT
2 AUPERIF & ORICAH BRBIEITFE O b ei-o
7o (FREEY 27 HlE, ZhE4 0.95 [95%EH X
[11:0.81-1.09]. 1.04[95% 5 #HX [ :0.86-1.211),

[FERIZ, AR L7z Sui & (2016) @ A X 5347 T
X, fEFEOERE LEFOa s Fr— LT B EH
L. 6 DOMATHIE (W 4L bIEWIIIGE) % x5
(2 2 BUBE R & DB 2 AT LTV D, DOfER,
EEOERE, tFoary fo—rtbic, 28
PERIA & OMICAH BERBEIIFED bihro Tz
(FAFxr U A7 Hld, £ 24 0.94 [95%(5 4
X R @ 0.72-1.23 ], 1.16 [ 95% 15 #H X [# :
0.85-1.58]), F7=, ¥+ 7fErL LT, BLhlo
FEMT HAT > TND 0, F e bITHEFOEREL,
ftFEOa > ha—/L L 2APERSE & ORI
BT b e o7,

gzt L 7= Stansfeld & Candy (2006) ® * % 43
Mrcid, tEFoERE (8#f%8) ., (tFoar br
—/L (6 Wf%E) BLO, ftFEOar br—LD—
BLRTHOEFEOREHE 407 ITHERL (W
T O HEMAFE) . KK AR (ICD-10 (2251
F32-F42 OBWA >\ /A LT-) & OREE %
ET L T D, T ORER, A OBRE D @R,
fEEDa b — U PMEWEE, EEOREMHEK
WEEIL, WTILBRERBORIE Y X 7 BNAHEIC
mnoTe FREEA Y Xix, = 1.39 [95%
FERXME @ 1.15-1.69], 1.23 [95% /5 XM :
1.08-1.39], 1.21 [95% E#EX M : 1.09-1.35]),

Fo AFEOEREICOWTIL, VT E LT,
BEBNORIT HIT>T0DH0, Bk bio, (hF
DOESREDN B OB, IROBEIZ A, KRR O
FIEV A7 PHEIZE N> T GRS~ X,
ZAEI 1.55 [95%(EHHIXH : 1.29-1.85], 1.34
[95%[E X[ : 1.16-1.53]),

F7-. Bk L7z Milner » (2018) @ X X /347
T, HEFOERE LAEFOa L hr—LICHAE
HL. 5 DO (T b MHERFIE) % xt
RICHZ ) LOBE#EZHEF LTS, £0D
FER, AEFEOERE & B L ORICIIAE 72 B
IR Ol (v XH=1.08 [95%fF
FEIXHE] 0 0.84-1.38]), fEFD =z b —/LME
VR, SWBRCHAS, BEDOY 27 BEEICH
otz (A y X=1.23 [95% 15 48 X [ :
1.00-1.51]), F7=. H7fEfr & LT, BHICIR
E LI $4T > T D, ZOREHR, AFOZK
JE, fEFEoay fa— b bz, BLIES O
$ 0 &R BE NGRS BTy, A E 7 BE A
BOOLNT-DFfEFEDOa L b — LD TH-
7o CFy Xk, £Ei 1.16 [95% X :

0.57-2.36]. 1.29 [95%fZ#HIX [ : 1.19-1.40]),
3—2. VY7 T U RNIA
INFETIZ, WRIKRE - LB T 41— A XA

(Duijts ©,2007 ; Miraglia & Johns, 2016). %
B RIER (Lang 5, 2012). RHE (Yang ©,
2018a) ., fEfhEAE (B FLVE RIS L 25 %2 &
Te) - ASE&E (Aronsson ©, 2017 ; Milner o,
2018 ; Theorell »,2015) 7 7 AL E LTz A
Z o DFRER DG SN TN D

Ak L7z Duijts & (2007) DAL T TIE
HFOERE LEFOa Fr—/| L%)?-SH L.
3~9 DDIEATHIZE (W T b HERTIFZE) 2 x5R1C
IR B8 RaA#x 5,73 HUT) L oOfE%
MRET LTV %, £ OGRS OBEREE D mOHE,
ftFEOay br— BMRWERL, WIhh 3 B A
2 DRIFIRED U X7 NEEIZE T (%
Iy AT, T 1.15 [96% 15 B IXH :



1.12-1.19], 1.28 [95% {5 #H XM : 1.23-1.33]),
—J. 3 BUATOEFIREICOW T, EFEo=
¥ bR L BMEWEEICBWTOR, AERY R
DR B (A v XH=1.27 [95% Z #EHIX 4] :
1.14-1.39]) . fEFEOERENEWEEZIBWTIL,
HERVAZITRO N ol (A v XLk
=0.96 [95%{EHEXM : 0.71-1.30]), HiZ, AAMF
ZETIE, AEFEDOa Y b — LA LEOREHE &
REDIEHEEIZ /0T, 3 BEMA DHEMIRELD
B A RE LT D, ZOREE, (HFOREMHEN
fRVVEE, BREDTEREEDMEWEEL, & HI23 A%
B2 DEBFIRED ) 27 NEEIZE -T2 (75
Ao XHiE, FER 1.49 [95%5 HIX[H -
1.04-2.13], 1.11 [95%{E#XMH : 1.02-1.20]),
Miraglia & Johns (2016) &, fEFHOERKE,
fEFEDay br— L ERBERE, LB T 4 —
A XL EDOEEARF LTe 37T~54 OSEATHISE
(BEIBTAIF I8 & AT Ie & B de) 2 XEGIT A & 50T
AT TS, ZFORER, AFOBREIL, FIR
WREBLOT LB T 4 —A AL LORIZED
BEDNEO TN, ZOMREIT/ NI N7
GhEEIL, T 0.05, 0.16), —J, L=
Dy ke —/VIRFREBS IO LET o«
—A AL L DORIZADRENRD b, F
DERE L FME, ZOMREIT/NS ol BIR
=X, FNEn—0.07, —0.03),

gk L7z Lang & (2012) @ A Z 547 Tl fh:
FOERELAEFEOT Fr—LIZHEHL, 8
~28 DIATHIIE (T b RHEWIFIE) & xt5c
JEOSEIR, &« HOREIR, BEOEIR & DR 4
METL TS, ZOREER, AEFOBERE D &
I, ARWEEIZEER, EOSER, B - BOMER, E
BEDIEREZFFZD VA7 BNAEICE» T (i
F o XiE, ThEn 1.32 [95%(5 X[ :
1.13-1.53], 1.17 [95% {5 #EX M : 1.10-1.24],
1.18 [95%(ZHEIX[H] : 1.03-1.36]), [FkEIC, fhEF
Dy ha— U MEWERX, EmWERIZ R, o
JER, B HOMER, EREOIEREZFZ DY A7
DHBEIZEN- T GAEEA » XX, 220

1.30 [95% EFEIX ] : 1.11-1.52]. 1.27 [95%(3
BE XM - 1.17-1.38]. 1.33 [95% 15 8 X [# :

1.11-1.59]), F7=, fkFEO = Fr—/L{Z DN T
X, 5 DOEATIE (WT I B % x5
(2. FRORER & OBE SR L TV 528, 15
Dy ha— bl FEOER EORICHE 2B
HITFRO bR o 1o GEEA v XH=1.14 [95%
{EHEXM @ 0.74-1.78]),

Ak L72 Yang & (2018a) D A X /541 Tl
ﬁ$®XBV4/%ﬁ$®E*fkﬁ$®ﬂ/
kB — U2 C, RIRE OREZRET L T\ 5,
ZOFER., FEOERENEOEIL, KW
R RIROIERZFFZ DV A7 BDAEREICEN-T-
S (> Xp=1.35 [95%[F4HIX [ : 1.20-1.51]) .
ftFEoay ba—L & RIR E ORICH B 72 B
ITRBD B inoTz (8 y Xb=1.12 [95%(5#H
[X[# : 0.99-1.26]).

AR L7= Theorell & (2015) D A #4587 Tl
ﬁE@XFV4/®%WE$®O%\VX77T
A4 w7V Ea—TCZET VAL EN
(GRADE 0 JiA4 RZ A>T 3 mbhlE) (Guyatt
5, 2011) Lfren/tFoar br—LDA
(& A L. 18 DFEATHIFE (W3 b HEwThisE) %
RIGZ, MO SR (S b X 5 b D72T
T, A7 V==V I REICL>TIMi L2 b
Db ETe) LOBEZBRF L TS, LORE,
ffFEOa s b r— A REWERL, RWEEIZ A,
Mo IEREFRZ DY A7 DNEEICEN-T- GR
) 27 1H=0.73 [95%EFX M : 0.68-0.77]),
Aronsson ©» (2017) %, fEFEOFRE, (L5
Dav br—N—=rT 1y (RIEHRIOTEFE
&) L OB AT L2 10~12 ORITAFZE (W
TG REWAFTE) 2R RIZA X W& T> T D,
ZOFEFR, ALFOERENFOEE, fLFEO Tk
72— L MEWER L, W b IER TR & 5F 2
LU A PHEEICE»- T GREAL v XL, %
I 2.53[95%(FHE X[ : 2.836-2.71],1.63[95%
fRHEIXE © 1.53-1.75]), F7z. fLFOEREZ
DNTIE, N—U T U N OMOREREESETdH 5



Mg = XA (4 f198) L oBE L BET L
TV, TORER, HEFEOEREN SV, K
WEEIZHER BIARL V=V X B EFZ DY A
7 B E o T GREEA >y XH=2.37 [95%
EREIXH : 1.86-3.03]), HIZ., AHFFETIL, 1
FHOEREOBEMR L LT, BIEFMIERE (5
WF9E) LA G OERE (3MF%E) ITHEH L,

TEAEROTHAEIRE & OBE AT LT\ D, £ OfER,

JIE PR EE DS OEE, FRE DD O ZREE D E
FEIL, W b IERIEREEZF 22 ) A7 03
Blomrole GREEA >y XX, 22 2.95
[95% (5 HEIX [ : 2.40-3.62]. 2.02 [95%(5HEX
W @ 1.50-2.721),

£7=. Ak L7= Milner & (2018) @ X #5534
T, 7 M AL LTHESEICHER L,
FOERE (11878, tkFo=a br—r (10
F7E) & OBEAZRTI LTV D (WO BT
90) . TOFER., HFOERENG VR, (LFEO
ar k= ABMEWEEL, WP b A SR & AR
2DV ATNEEIZE T (Fy XiE, £h
2 1.35 [95% (5 X M : 1.15-1.59], 1.32 [95%
fEHEXH : 1.14-1.54]),

4. WSO g (L5 - REO3XE) L9
B DR

BkE5 DAL E KR X B 58 H ~ DI
IZDWTHRFEF L7z A Z A% 11 (~A— KT
FNAHLZEBLEZLONR 3, Y7 T D MU A
ICEH LT ON 81F) HESNTWDHR, £0D
<1, TNETITRA LI AZ ST EEE LT
WD,

4—1. "—=RT7U NI L

ZHETIT, 2 8BERIE (Cosgrove B, 2012) |
A - 3% (Milner 5, 2018 ; Stansfeld &
Candy, 2006) %7 7 b L& LTz A X T OfE
RP|ESLTND,

find L7 Cosgrove 5 (2012) O A Z 434 Tl
Bk DB SR B AR LT DOATHISE (*ﬁ

W9 & MEWrF 9t 2 3 2e) & xE5eic 2 BUBE PR &
DR Z R LT\ 5, TORE, B 0tan
XL 2 BERIG & OMICHEZBEEITRD b
Rinods (GREEY A7 h=1.04 [95%(5HE X[ :
0.88-1.201),

Ak L7z Stansfeld & Candy (2006) @ £ # 45
Hrcid, BGOHaRSdRICHER L, 8 D%
ITRETE (WT U MEWTRIFE) &b SRIT, R
(ICD-10 (2 35W T F32-F42 o2k H>uni-
BRA L) LOBEEZREG LTS, ZORE.,
Tk DA PIR MR OEE L, EOBRICEE A, K
BB OFIE Y 27 DA EICE -1 GREA v
At=1.32 [95%(EHIXM : 1.21-1.44]), £7=.
Y IEHTE LT, BLBIOENT H1T > TV DD,
Bk b, B O EPMROERL, it
PREBDFIEY 27 PHEIZE Do Tz GRS > X
HiE, Zn2h 1.38 [95% S #E X [ : 1.20-1.60],
1.20 [95%fEHIXMH : 1.07-1.35]),

F7-. Bk L7z Milner 5 (2018) @ X X 5347
TIE, BGOSR ER L, 2 DOELT

H%(wfh%%%ﬁ%)%ﬂ%’ﬁm(%%)
EDBE AT LTS, TORE, im0tz
SR & AR & OMICITABEZEEITRD N

otz (4 v Xk=1.16 [95%15%35?5 :
0.98-1.38]), F7=, V7T LT, BHEICIR
TE LTI BT > T D83, BIiRE OfEMT & [F
R, AEZBEITFED NPT (v Xtk
=1.09 [95% 5 [X[#] : 0.89-1.33]).

4—2. Y7 T U NI A

THNETIZ, RWIRE - TLEBT 4 —A X4

(Duijts &, 2007 ; Ervasti &, 2016 ; Miraglia
& Johns, 2016) {5 #% R AEIK (Lang 5, 2012) |
AR (Yang 5, 2018a), Farrd (B FL=VE R
W XDl = & te) - AL E (Aronsson O,
2017 ; Halbesleben, 2006 ; Milner ©, 2018) %
TURAILE LT AZ GO RPN ERE ST
W5,

Aiil L7z Duijts & (2007) D A 2 5347 Tl



WS OB SARICHEH L, 6~11 OFATHIIE
(WAL S IEBIFTE) &3t RICHERRE (8 B%
W25,/3 HUT) LoEEZHREILTWS, £
DFER. W5 OB SARDMRNER T, &R
e, 3 BB DHRMRIRED ) 27 BRI
Mol (REEA v X=1.08 [95%15 #H X [ :
1.00-1.16]), —77. 3 HLL N OEBRIAEIZ DN T
X, B OSSR & O MICA B e BE 1R
bhehrote (%A v XH=1.08 [95%(FFEH X
M : 0.98-1.181),

F7-. Ak L7z Miraglia & Johns (2016) @
AZGHICIE, ERIOSER, RO 3HR & BRpRIR
(TVLEUT 4 —A XL OB AR LTz 37
~49 OYEATIITE (BRI & e e & & de) %
RIBIZA W HATH> TN D, TOREHE, EFD
XAB, RO IR & HITEFRKRE L oA DR
RO BT R, TOREIT NS o7z (B
REZ, ZFH—0.09, —0.03), [k, EH]
DIE, FEOXELE LIZT LB YT f—A X4
EORNCADBENFED DLz, ZORHEIX
NS ol IR EIT. £ EN—0.10, —0.07),
T2, mij L7- Ervasti & (2016) @ A X 554
TIEL, BEIRI A RO & 2 KR, LRI
ERIRIRE OB L OBEE & O BIE & s L
TW5, ZOfER, EFIOREE L IR ED IR
FBEOBE & OMICHERERBEEITR S b L
o7z (4Fhn + SES « EIGEE - WFE BRI
X, ZNEi 1.19 [95%E X : 0.92-1.54],
1.00 [95%(5HEX M : 0.88-1.14]), F7=, VT fi#
Br& LT, BLRIOMIT 1T > T D03, Bkl
BT BRI O3 & RIFIRZE O M L OMHEE &
ORMICAEE ZRBE#EITRO Sl o7z (4 -
SES - A:1EE1E - WAFR BRI, BT
ZEN 1.17 [95%(EHHIXH : 0.76-1.80], 1.15
[95% {5 HEIX[H] : 0.93-1.43], &METIX, =h2
3 1.20 [95%(FHEX[H : 0.87-1.66], 0.92 [95%
{EHEIX R : 0.78-1.09]),

fizk L7 Lang & (2012) D A X 5#7 Tk,
S OFEHSRIZH AR L, 5~18 OEITHFZE (\»

T O REWAFTE) Zxtguc, BomER, & - o
JEMR, EREORER, FREOIER & OB & Kt L
TN D, ZOFER BSOS R IMEORET
BVEECIE A BEOSEIR, B - FOMEIR, T
JEREFZ DV AT NEEICE P20 G
v XE, TN Eh 1.42 [95% (5 #IX M -
1.25-1.61], 1.15 [95%(E#HIX ] : 1.05-1.27],
1.62 [95%[5#HIX ] : 1.20-2.18]) . EAZDAER &
ORNCAHBE2BEEITRO bivie o7 A
=123 [95%(EHXMH : 0.99-1.53]), F7=,
MEDSER & B« B ORIz HOWTIL, ERloK#E
ERBED IR HEH L, 5~T7 ORATHFZE (9
B MEWTIEIE) X RIZA X 3T &2 T > T\ 5,
ZOFER, RO OPMRNEEL, BRI,
FEORER, & - HOIEREFZ 5V A7 BEREIC
BTy GREEA » Xid, 24 1.37[95%
fERECH : 1.19-1.58]. 1.17 [95%f5 #H X [#] :
1.01-1.34]) . D3R & BOFER, & - HO
JER & ORICHEZBEITEEO Do GR
Ay XE, FnEh 1.19 [95%EFEIXH -
0.97-1.47], 1.13 [95% {5 #HX[# : 0.97-1.31]),
Ak L72 Yang & (2018a) D A #5534 Tl
%%@ﬁé%iﬁ_%%auso@%ﬁﬁnﬁi
Wbt 7 & MEWra 78 2 5 Te) & KFRICRIR & oo Bl
ZRET LTV D, ZORER, WG OHarySHE N
RDERIE, mWEECHE, RIROIERZFF 25 Y
27 WHECENoTe (Fy XH=1.67 [95%F
FEXH : 1.11-2.51]), £/, V7T & LT, oF
GET WA R (BRWTIRSEMEWTiroE) | xS s
B (7T a—a ) O HITS TV D,
ZDFRER., WTNOH TN & B B2 RO
DAV, BEWTIIESE, 7T RS L LRI
BT, LV FROWETEDED iz,
Halbesleben (2006) 1%, W& OttSp =z &
N=T U b ORISR (IEHETEFER, B
b, EARZESRE [(OIKT]) & oBEE iz 99
~132 OIEATHIIE (BEIWTHTZE & fEWr 7t 2 & )
ERBIZA DG ELT> T D, TOREE, G
DI HRIL, IHHETEFER. DA L L DRt



ICHERADOBHE (p 1X. #Eh—0.26 [95%

XM : —0.41-—0.03]. —0.23 [95%(E H X
] : —0.22——0.04]) ., 8 ANAIERE & ORICH
ERIEOBEN GRS vz (0=0.24 [95%(E X

[ : 0.05-0.34]), F7=. KBFIETIX. GO
DR % BRI O3 & R ORIy T iR
HHiToTW5, ZORER, ERIOZRIL, HiE
HITERERL, ARSIL & ORIICHERADEE (p
L. FNEi—0.28 [95% 15 HIX M : —0.44——
0.05], —0.24 [95%fE HIX[H : —0.29-—0.07]) .

B NI EE R & OICA B2 EDORENFRD &
iz (p=0.24 [95%15 HIIX[# : 0.09-0.31]), [A
BRIZ, [AREOIRIE, IEHETHFER, DA s
DEICAHERAORHE (p 1. £ Z£#—0.23

[95%fE X[ : —0.37——0.02]. —0.23 [95%
fEHXE : —0.36——0.01]) . fE ARERE L D

FUZA B R EORENRD bz (0=0.24 [95%
{5 X : 0.02-0.36]),

F7-. Bk L7= Aronsson © (2017) D X %55
Hrcid, BGotaf3dgIcbEB L, 8 DDk
ITHRIE (W T LB RETTE) 2RI N—r T v
N (FIEHOERE) & OEEZRFTL TS,
ZDOFER. W DHEBISHAEPMROERIL, mVOEE
[ EROERER AR 2 D U A7 DA RICHE
note GREEA v XH=1.81 [95%(E XM :
1.68-1.95]), £7z, =T U ;OO E
FThHOHMAKEIL (3 W) L OBTE & MFHL T
WD, ZORER., BSOS SRR BT
EWEEIC A AL Z R R D U X7 AR
moo T (A v X=1.59 [95% 15 X [ :
1.11-2.26),

T2, At L7z Milner & (2018) D X %5341
TIHE, TU M AL L THESEIZLEHL, 5
DDOFATIE (T BEEIATE) % %5 ITHRS

DIZHISAR & OBIEZBET L TS, £ ORER,

BGOSR BMEOERIL, SOERICHER, &
Wl a2 ) A0 DNEEIZE T (v X
te=1.45 [95%(E#HX[H : 1.01-2.08]),

5. BJ)-HIM AR & S Ok

B )-SR R M K D I~ DR RS 2R
DWNVTIREF L2 A X 3N 9 (ON— KT D b H
WEB LR, Y7 b T U M LITHE
HLZEHON 4H) EINTHWDLER, 20—
X, TNETITHEAN LI AZ ST EEEL TV D,

5—1. "—=FR7 7 NIA

ZHETIC, EEfREER (Dragano &, 2017 ;
Kivimiki &, 2006) ., i ¥ B 0 A B2 1
K+ (Eddy 5, 2017) Sz fats (Eddy &, 2016) .
Kt - B2 (Stansfeld & Candy, 2006) %
TR LE LTIZAZ G ORERPHRE ST
W5,

Ak U7z Kiviméki 5 (2006) D A 2 55347 Tl
i%ﬁﬁMKW@_%%Ethom%ﬁﬁn(m
FTHOMEWIIIGE) Zxtgic, EERE SR & o
ERFTL T D, ZORER, B - R 21 & e
BRE B ORIE & OMICH B RBEITRD b
ooy (BB )R (LT ERI] B2k -
TR EEA R U A 7 =1.58 [95%15 #EH X [#] :
0.84-2.97]), Ztrxt4e e Lz 2 DOSETHIZED
7&10%@#2$~F?%5%®%ﬁﬁ%u:

EIFEHINTBS - A 218 % A L 7= F2E) |2
%@zf\ﬁ?ék ERI #f 0 e Bh IR 7% £ D FE A
UZZIIHREIZ ol (P - FlimiifEtaxt U 2 7
=2.52 [95% 15X M : 1.63-3.90]),

Dragano & (2017) 1%, 1985~2005 4|23 —
7oy NFEETEME SN 11 O3k — N5
(90,164 4143) OTF —X &t L, - HMA
Yt LRI R & OBSE A RFT L TV D, £D
FEF. ERLIEEIL, & 9 CThWEHIHA, FEIRE
FROFRIEY A7 BWHEBEIZED T (M - iR
AP — REE=1.16 [95% {5 #HX M : 1.01-1.34]),
Flo, A TIL AEFEOR LA B ER L,
ERI #EL S A LA UEEOEL L —FHITi%Y
THEA. BEON ERIFEE @A N LA UREOM
FIZEET 2560 BIREBORIE) X7 %
BETL 0D, ZOfER, ERIFEEEmA MLA »



HOEHLLN—FHITHELT 5B DRIEY A7
X, B - AR O EF R LG E& L A—TC
bHoleh (P - Flpii Y — FH=1.16 [95%
{EHHIXMH : 1.01-1.34]), ERI #f&mA hL A
FEOMIGITZAT H5GORIEY A71L, EbHb
MN—FHIZEETHHEELV b 1.2 HERERE)- T

(M « Fhp s Y — N EE=1.41 [95%[FHE X[ :
1.12-1.76]),

Eddy & (2017) %, &5 7)- A2 & O i /g
PRIEDEBFHIEIRIN T & OBEA /L7 22 O
ITARgE (BRWTIFIE & MEWTF 7R 4 5 de) 2 XE5RIT A
A& ToTCnD, 2T, DEERBEDA
HERfERIN 72 (1) 77 v — AMESEREELAE
DFEMRIKF (= L A7 v —/UE, HDL 22L&
Fu—/LE, LDL =2 27 o —/LiE, TG E. N
ERRESAE) | (2) mERERRE (IHE 5
I, JRaRE I, & (RERR 2 00T
e [RGERE 3 2L k] ) o (3) MLikEER
BEfREE (D-# A ~—fl. 74 7 U/ —F7 ) |

(4) ODMEFBERRLE (DM, &Y.
KB - B e, pNN5BO [percent of difference
between adjacent normal RR intervals greater
than 50ms : LEXICHBWT, BiET 5 R-R HME
DFEN 50 VB EEZ L LHAOEE] . RMSDD

[root mean square successive difference : H#¢
L7 DR OED “FEPEHIR] ) D 4212
ST TIT 21T > T\ 5, TORR, (1) 77
1 — APEERAEALE O LRI T 12D Tk, S
IR SRR & TG EIZIN T, 5T - A2
& DMICHERIEOBENRO beh R E
X, FaEL 0.23 [95% EHHXM : 0.11-0.34],
0.07 [95%(E#XfH : 0.04-0.09] ) .
27—/ UE, HDL = VA5 v —/ Ui, LDL ==L &
T 1 —)UfE & B ) -l AN & ORI ITA B
BEIIFRO b nrolc (MREIT, TN
0.04 [95% E#EX M : —0.02-0.11], —0.04 [95%
{EHXMH © —0.11-0.03]. 0.04 [95%(FHHIX[H] :
—0.02-0.11] ) ., (2) MEREFRIRIC SV T,
s, RaRE, e (RIERH 2 53

WMol 27

LIF) | EiE GRIERERH] 8 43Lh B) ondiivh
55 01- I AR s & ORI A B 2R IEDOBIEN RO
Hive GhEREIX, 2 E4 0.06 [95% (5 HE XM
0.01-0.11], 0.06 [95%fE#H[X[# : 0.01-0.10],
0.08 [95%(FHEIX M : 0.04-0.13], 0.26 [95%(F
FHIXHE] £ 0.17-0.34] ) . (3) MLiR&EMBIEFELE
[ZOWTIE, 7 o4 7Y = Ul & BT R
fis & ORIZE B R EOBENTRD Sz GhE
#=0.13 [95%[E#X[H : 0.01-0.24] ) | D-¥ A
~ —fH & B WIAR s & ORI B e B
TR b ol (B E=0.04 [95%F X
Ml —0.20-0.28] ) . (4) DAL EEIERIRIC
DUNTIE O AR, & R RSy ARJE - JE I
pNN50, RMSDD OW§ it 5377~ %
EORICHERBEITRD S o (DRE
X, ZNZE—0.02[95% 5 HE X [# : —0.14-0.117,
0.05 [95%fE#EIX[# : —0.08-0.17], —0.01 [95%
fEMEIXH © —0.14-0.11], —0.06 [95% E#HX [H]
—0.18-0.071. —0.03 [95% {5 #E XM : —
0.12-0.05] ) .
Eddy & (2016) (. Z57)- M1 & S i
1L OBE A L= T ODSEATIGE (O3 b Rk
T8) BRI A X 51T > TN D, DRGSR,
B 7- I R Al & SRR & ORMICHE R RAD
BENTRD bl G E=—0.09 [95%(EHIX
ffl: —0.14-—0.05] ) , £7=. +7frE LT,
REIEIE 2T A A v (C Kt H vy
[CRP], A1 v #—7xuy [IFN]. 4 v % —n
A% [IL] -2, IL-4, IL-6, IL-10, JEEEEER
1 [TNF]), AMmEk (TH#ia, B, >F=7
V%7 — [NK] fild, CD4 Btk Y o /3Bk) | hhE
R (il a7y v A [sIgAl) @ 3o
W3 T T 1T > TV D, TORER, A b
A 2 RSP BT, B AR & o
FMICHEZAOBENGED b GhEET
I —0.04[95%F#E X [H: —0.07-—0.01],
—0.33 [95%[E/IXH : —0.47-—0.18]) . 1L
B & 85 - T & ORI A B R B ER
D ool GhRE=—0.02 [95%(5 X :



—0.04-0.01] ) . HIZ. EBIOREIEEZ L1
OIHT LT AR 53 01 A ¥t & ORI A B 72 B
HAFRO b fRiEIL, TL-6, NK flife, sIgA
D3OThole FHREIZ, ZHEN—031, —
0.15, —0.33) ,

fijal L7z Stansfeld & Candy (2006) @ A % 45
Brcid, B7)- M A58 b5 H L, 4 DD%AT
WFFE (OB EWTIEIE) & XI5s, R R
(ICD-10 {285\ TC F32-F42 OB 3>z /
B L) LOBELMHE LTS, TORR,
ERI BEIE. % 5 CTRWVERZHA, B A OFIE
UAIZPERIZE N> (A~ Xh=1.84
[95%(FHEIX[H : 1.45-2.35]),

5—2. Y7 KT U RHA

ZHETIZ, AR (Yang 5, 2018a) . AEHR¥E H
(ARAEMRIC L 25 M Z &) « AIERE
(Aronsson ©, 2017 ; Rugulies %, 2017 ; Milner
5, 2018) T U b AL E LT A X ORERM
WEINTNWD,

AR L7 Yang & (2018a) D A X 53#1r Tl
B BMARIENC B A B L, b DOEITIITE (
WrtF 7% & HEWrF 78 2 B de) A RFGATRIR & oo B
ZRELTW5, 2O, ERIEHE, £ 9 T2
WEEIZEE, RIROJERZFFR A D U 27 BAEIZ
Eholz (& y XH=2.63 [95%15 18 X [ :
1.22-5.69]), F7=. ¥ 7fENTE LT, BIET
A B (BRWrITZE, HEWrIT5E) . ARIR O IE J7 14
Bl GRYEALFREHE(L) . tgudn] (727
S—nr v N) OFFTHIToTVD, ZOREE, W
TV TN b A B/ RDTRD HALTZH,
Wit 7E, AEHEL ST WRE &2 W TR 9,
g—n AR E LIEFRIZBW T, X0y
BIESFE® DT,

Rugulies & (2017) 1%, Z5J1- i~ & ©
2JF (ERIOZW-CELImEEIC L2 b D721 T
L ATV == TREIZE>TRHMliL 726 D
HLate) L OEE RZ 8 SDMATIIFE (W
HHEETIFTE) 2 RGUT A X T & AT > T D, €

OFER, ERLEHZ, Z 9 TARWERZHAS, 92O
DFRIEY A7 NFBENE Do Tz (A v X
=1.49 [95%(5HEX}H : 1.23-1.80] ) , /=, &
TR & LCL AFFET A o 0-ER (B~ R
B3-S A )M O E T ER] (B 77 - I AR
BT VIREE R . O DR OBIE FIER

(ARAGREZE 2L OENT H1T > T 5,
ZOFER, WTHOY TN b A B R AER DR
SITZD . WFET WA OBEBMENEFZE, 582 7)-
WM AR T 7 VIR A EEIS K o TE - AN
s 2 E L7-mge, BRtFHAZEIZ L > TH D5
ZUE LTBFIEIC BT, L0 RO BHESEED 5
i,

Ak L 72 Aronsson 5 (2017) D A % 5347 Tl
BN - O 5B WEcER L, 2 504k
TS (OT AL S MR TE) 2o N—r 7 v
N (FIERBOERER) & OBELRFI LTS,
ZOFER, WEHAMEOEET, mOBRIZ AR, ERE
IR 2R 2D ) A7 SHEICE - T (55
F v XH=1.86 [95%(EHHX /] : 1.37-2.52]),

$7-. Bk L7z Milner 5 (2018) @ X X 434
TiE, B WA SEIC b EH L, 6 DOEITHF
78 (WT I HARNTIITE) 2 X RICAIEERE & DB
ARG L CW5D, oS, ERIEHL, £5 T
IROVEERIZIEA WERIEERZ D Y A DA EIC
Erol (4w XH=1.81 [95%{5 #H X [ :
1.30-2.521).

6. SFEYRER] - S8 & O O
FBIERE RIS & S Te) 5 X ONRE Y7 E)
2 KD BE ~DORFEEIZ OV TRF L7 A
BN 8 ON—RT7 U I AICERLZHD
WEME Y7 b T M LIZER LIZH DM 31)
WESNTWAER, TO—EBIL, ZHE TSN
LIz AZSHTEEE LTS,

6—1. "— K77 ~HA
ZLETIZ, EEIRE A - M2ed (Kiviméaki
5, 2015a), LEAME) (Kivimaki 5, 2017). 2



HBEIR Y (Cosgrove 5, 2012 ; Kivimaki &,
2015¢) . A XAV v 7 iEGERE (Watanabe o,
2018) %7 7 ML LTz A B 53K OFEF D H
HEINTHD,

Kivimaki & (2015a) 1%, I—r1 v/ GEE, K
EH, A=A N7V 7 CEINT 256 Oark—h
WF9E (HRREE A 5 P98, RHIAR 20 HF%8) O 7 —
% (603,838 47%7) ZHie L. KRefllJ7# (=55
W) & EEIRE R & ORSEIZ W TRFET L
TW5, ZORFE, RIGMZEBOREL, T ERERH
7S 35-40 K EH OB A~ E B R B O FIE
U R BNHEEICE NPT (M - Fiiy - SES FH3&4
kY 2 27=1.13 [95%IEHIX[H : 1.02-1.26]), *
7o V7T & LT, I IER (B RO
S ERRIROFEE) | BRI EORE FIER (f
FEZWE,H ) . GRS (ARG 2
HRHRR) . efg g CRE 2 —w v X)) Ofif
FroiTo T D, ZORE, Mz i/NRIZLTZ
WFFE, W EIC k> CHEBINEERZEIE L
IR, RGO, 3 —w v "\ Exgel L
WFFRIZIN T, BRI G7E) & B IR B & ORI
AERBEENRRED b, TIC, AR TIE, 17
D@z — MFZE (ARG 1 BFZE, KRR 16 BF
78) OF7 —# (528,908 4147) A L. ERifH]
FE L AT & OBEICOWTHBRET LTV D,
ZOFEFR, BRI @O, F7ER 2 35-40
IR, OREC L AR DOFIE Y A7 A E
(ZE Do T2 (P - 41 - SES FH# AT Y 2 7 =1.33
[95% (5 HEIX[H] : 1.11-1.61]), F7=. WEEMRER
ERER, V7T & LT, BREEGIER. AT o
WETFER], RRCRIA kTG s D figdT H 1T
STWND, TORER., FHEEITENOIHTIZOWT
IE. WO FEIZB W TS R 978 & ke
EDOMICAERBEENED by, Enlisto
BT RRAT TR, BRI EC K o TR 2 E
L7eWEgE, RHEROWZE, 3 —m v Zx5R e L
T RICEB N TO R, AEZRBEEPED bz,
F£7-. Kivimdki &5 (2017) 1%, 1991~2004
Flza—o vy GEETEB I8 DD IR — |k

9L (85,494 44 47) DT — X %fft L, KR 7
B (=55 Kefi], /) & LEME) & OREA MRFT L
TW5, ZORFE, REGHITTEORET, 7B RFH]
73 3540 Kffi] /T OBEZ e~ DR ARE) OFEIE U
2 BDEEICE»o T (P - Fifis - SES Fi
— FH=1.42 [95% (54X M : 1.13-1.80]), £7=.
7T & LTl DEMEIORE S ER] (25 [A
Bt - BEL] OE L3 > [APE - 3EL - ]
DOEFREEkLDEK) OFTHITo TS, Z£D
fEF. 2 2 (APt - FEL) OEFFEKICL - Tl
EAMED 2 I E L7 iFge D A, RWREH 578 & O
& OMICAHEZRBEENZEO b,

Ak L 7= Cosgrove © (2012) D A X 5341 CTlk,
EREMZEICHEH L, 3 DOETHISE (W
b HEWIAFZE) 2 kG 2 BOBE RIS & o BEE 2 Fa it
LTV, TORER, REFHTME & 2 RBERR &
O E R BE TR SR o=08 (FH5 Y
A7 H=0.81 [95% (54 X[H : —0.10-1.71]). 7>
Hrctge & L7z e Tt <. RRFETBORE L &
BEEOEZRNE > TND (ENRTh, ¥
e, A >50 B vs. 0-25 B, S5 @iEr, B
=11 Wl ve. <8 IffH. F7MBhIRFRA], I =61 FEf]
vs. 2140 K¢fH) | #EROMPRUTITEE DB LETH
5o

F7-. Kivimaki ©» (2015c) 1%, I—u v /\G4
H, kE, BA, A=A 7V 7 TEi SNz 23
DR — MFZE (R 2 4 HF5E, R 19 4
78) OF—H (222,120 £44y) EHE L. EWRFEH
318 (=55 K[, H) & 2 BUBEIRSE & OBEIZ S
WTRET LTS, ZOR5E, EREMZE & 2
RIS & OMICHEZ2BEEIIRO bnenoiz
(F7B)RFH 35—-40 WyfH], ORI 2 5% Y
A7 =107 [95%(E 4 X [H : 0.89-1.27]), £7z,
7T & LT RGBS (AR . A AR
2 BUBEIRIF OWE FIER (B2 IS - fLikin A
B O . BEREIRR (5 LI R) . Xkt
M CRE/ S —w o/ TVT « F—A |
Z V7). B, R (50 mlh b Aw) . AR
WOAER], SES B (&1 MK) Ot 17 -



TW5, ZORER, RFFFETE) & 2 BUFEIRIS & O
M A E 2B E TR L= Dk, SES 2MEWEE
DHTH-7= RFEY 27 =129 [95%[5FE X
M : 1.06-1.57]),

gk L 72 Watanabe © (2018) @ A % 7347 TlE
BRI IREME R R U AD RN | ARSI
EH LT 4 ODHATMR AT L, AZHRY v
JEWERE S OB A RET LT D, ZOREER, 8
HIEBOREL, % 9 TROLBETHSR, AXRY v
VIEBEREDIIE Y A7 DA EICEmMr>Te (VA7
=159 [95%(EH#HIX[H : 1.00-2.54]).

6—2. Y7 TUNIA

ZHETIC, Bl (Virtanen &, 2015). AR
(Yang ©, 2018a), #iist&E (Milner &, 2018)
ZT U RNILAE LT AZ T ORRERHE S
TW5,

Virtanen 5 (2015) %, tHHRLECTHEl I
72 63 OISR (HIRIE 7 36 AP, AR 27 BF5E)
DT — 5 Db | BB 22 RT3 FTRE 7R 61 AF5E (14
7[5 : 333,693 4447) & MEWTHY 22 AT 25 ATREZR 20
gE (9 H[E : X—RA T A VRHILEGEE (B
P >21 U7, &tk >14 RV 2 )/
ﬁ]:i%bﬁwumam%“)®?ﬂ&%%m

. BRI E (=55 K, H) & ZE&EEE O
%L%@ﬁbfwéo%@%%\@ﬁ%ﬁmﬁf
X, REFHITIE OREIL, 7RI A% 3540 e,/
HEORIZI AR, ZEMIEE ORGP AEEIZE -
7o (VE - £Ffli - SES - RIGEFEEA >~ XH=1.11 [95%
EFEXH : 1.05-1.18]), Z ORE L, HICIRTL
Bl (RS 2/ AR AR 2T LT, IRIE RS
THo7= (M- i - SES « REHE A ~ XX
TNEN 1.12 [95%EHHIXH : 1.02-1.22], 1.10

[95%(EHEIXH : 1.04-1.181), F£7=. HEWraO72 ik
Hrcid, RRFRHITIBIOREIL. 7RI A 35-40 If
[#,/ ORI, ZEEEEICEITT 2 U A
WHEBICEP- T (M - 4 - SES - Rk A
v XH=1.12 [95% X[ : 1.04-1.20]), Z D
B, HIMCIRBLR (AR A AR (AT

LTh, RERS Th 708, MaHFEHEE
ST D, R OT — 4 Z M LIHEDHT

bote (WA, RHROM: - 4 - SES - K
EAREE A Xld, £ Ei 1.10 [95%EH X
ff1:0.66-1.84], 1.12[95% 5 #H X ] : 1.01-1.25]) ,
F 7 WEBTH 2R RRTIC OW TR, Y RT & LT,
Banl, ARl (50 L B ARG . SES B (5
VAV NS E 3k I E o S e I )
fthoa—a vy A=A T V7)), T
(Mgl ¥ > 7"/ FrE 2R — R) DT b7 -
TWD, ZOREE, BRI @ & 2 &RiEE~D
BAT & OMICAERRBENRD bl oix, &tk
Elob N i’@ﬁji'ﬁ“/?’ﬂ/é’ﬂ%%k LA ThoT,
BT, AR TIL, FEREFD 49-54 R,/ O
FES . 3540 FFfE], T OREIZ L~ ZEKIEH I
BITT2V A BPARBICE N ER®EINT
W5 (M - i - SES - RFEIHFEEA » XH=1.13
[95% 54X [A] : 1.02-1.26]),

AR L7z Yang & (2018a) ® A % 3 Tl

ﬁ@_%%HL\7o@%ﬁﬁn(ﬁMH%
LTIt A Brte) A X GIT RIR & o BEE A f st
LTW%, ZORR, WEFHORIL, £ 95 TR
WEEIZEE S, RIROIERZFFRZ D Y 27 DA EIC
o (4w XH=2.76 [95%15 48 X [ :
1.71-4.45]), F£7=, V7L LT, T
A R (BEWTAF SR e 7e) . ARER o IE 1k
Bl (FEAEL /IEREYE(L) O HiTH-> T D, £
DFEFR, WT OV TN b A ERERDRD L
ATED, HEWrEge, L S TV R W ERE 2 H
WIZHFFEIZ BN T, K0 SRV AFE O b7,
Ak L7z Milner & (2018) @ A X Z53H1 Tl
R e 57 18 - AR Eh#s %%EL\40@%H
ﬁ%(ﬁﬁmn&mmﬂn%ﬁﬁ)%ﬁ%m%%
AE L OB EZRE LTS, ZFORE, BRI
T8 - 2RI EhEs L AR & ORI, AERE
HIIRO N oTe (O XH=1.66 [95%(F
FEIX R : 0.94-2.92]),

7. HERREIANIE & G



KRR A TELS X B 958 E ~ ORI D
THRET LT A Z s 24 (= RT D M AT
FHLELOR 1M, Y7 v T M AZERL
THON 1) MESNLTWAR, Wb, Z
NETITREN LI AL ST EEEL VD,

7—1. "—F7 U AL
ZHvETIE, aEREE (Kivimaki &, 2006)
BT T RALE LT A XN OMENRE SN
T2,

AR L7z Kivimédki & (2006) (%, #A&AIAIE
(& <z, HEERANAE [ LR Ficxd 5
NIEZRREFEE]) ITEH L, 2 DOETHE (T
HHEWITE) 2RI A X T E4T > T b, €
OFER, A ESMRODERT, BOERIZ A
HEARIERORIEY A7 NAEICE»-T- (P -
IR XY 2 7 =1.62 [95% (5 # X M :
1.24-2.13]), ZOBEIL, BINITHHEOA L
A BN AT L CHL AR CTho T
GEINFAFEMXT U A 7 =1.47 [95% 15 #H X R :
1.12-1.951),

7—2. Y7 TR

INETIZ A= T v b (Aronsson B, 2017)
T NALE LT AZ IO R P #E S
TWo,

AR L 7= Aronsson 5 (2017) D A X 55381 CTl.
AR ATEIZHAE R L, 3 DOEATHE (Wi
b MEWTRIFSE) 2RI N—2T 7 b (FICEEN
HFERR) & OBEAMETL TS, ZORHR, MM
MREIANEDS R WEE L, ARWEEIC A, T REROTHAE
Ea k2 D) A7 DB (A Y X
H=0.35 [95%({F#HIX [ : 0.27-0.45]).

8. WO RLEM & F & OREHE

ik DA ZE VN K 2 J7 8 ~ DR IS
WTHE LA SN T ON—=K7 7 b A
WCEBALELOR 3, V7 N7 U N AICHEHE
L7Zb OB 4 ) HEINTHDN, ZDEL D,

THVETITHIT LI A Z T L EHBE L TV D,

8—1. "—F 7T I

ZVE T, EERE A (Virtanen 5, 2013) |
bEIRI5 (Ferrie &, 2016) . s - A%
(Stansfeld & Candy, 2006) #7 7 R A& L
T2 A B H ORI ME STV D,

Virtanen © (2013) %, 1986~2004 F(Z 9 —
1y SGEETTHEME SN 18 D adk— MR L,
BESEE 2 BRI D 4 S DORFZE (W30 b el
78) OF —% (174,438 44y) ZHhe L, BoOR
LEVE L EBIE R E OBEAME L TW5, &
DFEF, BROARZEMEDE OB ARWERIZ HE
IR R OFIEY R 7 DA EICEN-T-
R R ) R 2 =132 [ 95% 15 EH X [ -
1.09-1.59]), Z ORHEX, BT, SES, A&
g, BEESEEZFHELCLAEThH-7= GBI
FHEE R XY A 7 =119 [ 95% 15 #H X M
1.00-1.42]), F7=, V7T E LT, BLhl,
] (50 MLl b Am) . EORZERR (%%
22/ L0TF) ., sy (Ao er )/
Trraty Ly SR AXT) . BEORHE
Bl (BAE DS IT DIk O R E M/ fif i D 2
) DT HIT-o TN D, EORER., BORELE
P LR ENIRE R & ORICHE B RBEERR D b
72D 50 wlh Ea kGl LTG0 ThHo 7
GBINFHEEAE ST U 2 7 =1.26 [95% 5 4E X ] :
1.02-1.57]),

Ferrie & (2016) 1%, 3 —v v GEE, A—2A
N7 V7T, KETEMINT 19 O =R — M
(140,825 4:43) OT —X &bt L, BORELE
PELHBERIR & OB ZRF L TV D, T ORER,
WD AR EMD EmOERIL, ARWERIZ I~ FEIRIA
DFRIEY A7 NERBICE N T (M - A
v XH=1.19 [95% X[ : 1.09-1.30]), Z D
B%, BT SES C/AEIRHIEZREL LA
B Thotz GBMFHHEEA » X=1.12 [95%/5#4
XM @ 1.01-1.24]), F7=, +7fEre LT, B
L, AR (50 L b AR o HERRIE ORI E



FHER] (EREZWE - iR, B W) . oF
JEDER (\ ./ FnLsh) . SES (& 1K) .
SEGRMUE] (33— v /X OKE) OffTH1T-> T
W5, FORER. WO R ENE L B RER & O
MICAEZEENTRD -0k, fEZKE -
MEARATNS L > CHEPRIE 2 JI7E L 72AF %8, ' SES
ORIV I—a vy &G L LELEDORT
B ZOMOY TR OW T, A 7B
RO bR Tz,

gk L7z Stansfeld & Candy (2006) @ A % 43
roid, BoRLEMICHLER L, 3 DDOATH
72 (W BRI IE) % 5t ISR R (ICD-10
IZHASNWT F32-F42 OB B>\ iz /AR LT2)
EDOREARFIL TV D, TORE., BORLE
PERSEOERE, OB, R B OFIE U
27 BERI @D T (GRS v XH=1.33 [95%
fEHEIXH : 1.06-1.671),

8—2. Y7 T U MWL
IHNETIC, RRKRE - BT 4 —A XA
(Miraglia & Johns, 2016) . JEDJE (Lang ©,
2012), /N—>7 7 b (Aronsson ©, 2017). A
W E (Milner ©,2018) 27 7 M A b L7c A
Z BT ORERPBE SN TN D,

gk L7z Miraglia & Johns (2016) @D A %43
Breid, BORZEM ERWFIRE, FLEBrT 4
—A AL EOREZ IR L7z 33~36 OSEATATSE
(REBTATT T & ST IE & G de) 2 XEGIT A 2 50T
AT TS, EORR, BRORNZEM & BRRIR
ELOMICADEE, LYo T 4 —A XLED
FIZIEDOBENRD be i, TOEREIT/NE
mole GHREZ, £hE—0.04. 0.11),
72, Ak L7z Lang & (2012) D A X 5347 T
X O ARNZEMEIZ S AR L, 8 DOEITHITE (W
T O MEWAITE) ZRIGU, BEORER & DB 4
BETL TV D, EORER, BRORZE M &R
L IRWERIC A BOIEREFRZ D U A7 A
BElZmnole (%A > XH=1.43 [95% (X
M : 1.16-1.761),

B2, fjuk L7z Aronsson © (2017) D A X4y

Hrcid, BoRLEMEICHER L, 3 DOATHF
78 (W T B HEEFTE) 258 N—r T o b (E
(B FEROTHFERY) & OBEA ML TS, 2D
FER. BORZEMEN R WL, RO,
BRETERERZHRZ D U A7 DA BEICEN - T-
(A » X =139 [95% 15 48 X [ :
1.22-1.571),

F7-. Bk L7z Milner 5 (2018) 1%, o
ZEMIZHEH L, 6 2OEITFIE (O T b
WIFE) % kI G A SRS & DORE A RET LT
Do TORER, WD ALEMED mWEEL, £ T
TRVBEIZEER, MREEFAD Y AT BPEEIC
Enolz (v XH=191 [95%15 #E X [# :
1.22-2.99]).

9. BEOWLD - &) &I HE DR
DOV « BN K D G5 E ~ Dl F
IZOWTHET LTe A Z s 4 Ov—FR7 U |k
ALZEHLIELON 1, V7 R T U M A
FHLELON 3H) #ESNTND,

9—1. "—=R7 T L
ZHETIT, 28BERFE (Xu ©,2018) 27 ¥
M LE LT AZ N ORER P HREI LTV D,
Xu b (2018) 1T, AV z—FT v Tr~—7,
T4 T RTEENTZ 4 DO ark— M5
(40-65 D 45,905 44453) DT — X Zfid L,
BN L - By & 2 BRI & oo B & Mat
LTW5, ZOFEE, BHETHWLEHEZITTND
BEIE, Z T TR WERIC A, 2 TR PRI O FEIE
R BEEICEDPS T (M - Fln - HERE - 85
TR« B E TR N — N =146 [95%(54E
X :1.23-1.74] ) ., ZOBREE, BT BMI
EHBELTHLAE T GBI AP — R
=1.37 [95% (5 HHIX[H : 1.11-1.69]), F7=. &%
THRNZZT TODLHET, ZIT TWZRWERIZ A~
2 BUBEIRIFOFRIE Y A7 BNHERBICEH» > 20
(PE - i - ZOBIE - WS - & =R~



— FEb=1.26 [95% EHFXMH : 1.02-1.56] ) .
ORI, BT BMI %, AE Tk
7ol (@bua)ﬁ*é/\#—bttqm [95%15 #E X
M :0.96-1.70]), F7=. V7T LT, Bk
BIDIRHT H1T > T D, TORER, BEOWE®
IZOWTIE, BrEicBW T, KO BENGRD
6mk®nﬂb($%-ﬁﬁ5-ﬁw%m-m3
AV — REX, 24 1.61 [95%(EHEH X
[#1:1.24-2.09]. 1.36[95%(F #E X H: 1.06-1.74])
W D BEINZHDOWTE, ZMEIZBNT, LD gRn
BRSO B (FFln - ZEE - MR - H
S EFREE A — R, £ 21 1.16 [95%(EH
X fH] : 0.83-1.62 1. 1.40 [ 95% 15 #H X [#] :
1.07-1.82]),

9—2. Y7 RT TR
ZHETIT, BHIRE (Nielsen 5, 2016), 1
PESARFR (B9 >, R, LHPYMER A B L AR
% [PTSD] . A b L ARGEEGR, N—r 7T 7 1)
(Theorell &, 2015; Verkuil &, 2015) %7 7 bk
T b LT A Z T OFERPHE STV D,
Nielsen & (2016) 1%, WOV U & EIHIK
¥ L OBEEZ R LT 10 OEITHZE (WIThh
MEWrAFSE) 2RI A X T T > CWnND, D
FER, WIS TV LD EZIT TV LT, T T
TRVERIZEEA ) RIRIRED Y 27 PR RIZFE -
7o (A XH=1.58 [95%E X [H] : 1.39-1.79]),
M, ZOAy XhaB T 58, RO % M
Wb D & RS A DOIEE VT OBNRTE L
TWelod, T T E LT, FEEHIER] R
N AMEHFEIRIE O 5% N O #EHEN
fEIE & 2 O ORI 2 F0%5) Ot H17- T
W5, EOFRER, WTNORITIZEN TS, Tk
DL & FRIFIRE L OMICH B 2 BIE AR D
vz (v X, 22 1.70 [95%(EIX
fM:1.43-2.02], 1.54[95%{5 #E X [#]: 1.29-1.85],
1.53 [95%(E X[ : 1.29-1.81]),

Aifs L7z Theorell & (2015) M A X 347 Tl
%%@wbbg%ﬁﬁb‘4o@%ﬁﬂn(W?

AUHMEErTE) ZxIgac, #5 SEk (& b
BIZED DT TR, A7 V== T REIC
FoTiHli L72b Db ET) & OBE AL T
W5, TORER, B T U EZIT TV DB
ZAT TWVZRWERZEA, 19 DIERZFR A D U A
I A EIZE 0T (REEY 227 H=2.82 [95%
EHEX M : 2.21-3.59]).

Verkuil & (2015) 1%, F&ZGOW U & REHEHTY
il (#H>, R4, PTSD, A b L ABJHALGE,
N—=rT7 7 b)) &OREE B LI AT (B
WrifF2E 65 WF9E. MEWrFSE « 26 AfF28) Zx8ic

AZ G AT > TN D, ORGSR, BEBIIFZE, it
WIFZE & BT, BREO W Lo L RHRORTE & D]
ICHBERIEORB#ENEO bz GhREX, £h
2 0.36 [95% (5 #E XM : 2.21-3.59], 0.21 [95%
ERIXH : 0.13-0.29] ) . £/, $ 7L L
THEBY R OFEEER OfEHT (B L. HERrrgeix
oo, A&, AU ABERKFHFOR) 17T
W5, TOREF, B TIL, #15 D, RE,
PTSD. # kL AREFKFF, N—r T 7 hOWd
b, WOV T O & OMICEREZREDOBENTE
DN GHRET, N 0.29 [95%FHHIX
ff:0.23-0.34]. 0.28[95%{5 #H X [#]: 0.24-0.32],
0.46 [95% E#EIX[# : 0.37-0.55]. 0.34 [95%(5
FEIX M 0.26-0.41], 0.51 [95% 15 X [ :
0.39-0.62] ) . [AARIC, HEWTHFFEIZEBWV T,
Moo, A&, AL ABEEKGER &GOV L O
EDOMICHERIEOBENRD bt FhREX

ZhEh 0.36 [95%(5#EX[H : 0.17-0.56], 0.17
[95% E4E XM : 0.08-0.25], 0.15 [95%(FHEX
ff : 0.10-0.20]),

1 0. kMR & J7@hE O

FHAR TR L 2 7 B H ~ DRI SOV T
Rt U7z A 2 3hros 1 FfRE ST g

Azt L7z Duijts & (2007) @ A 5/\1‘}?“C
m%ﬁﬁ_%%ab\3o@%ﬁﬁn(wﬁh%
MEWTIIESE) A2 X512 3 H A2 D R[IRE L DR
2R LTV D, T ORER, AR O R &



3 H%g?{_é rﬁ(%k@ﬁﬂ focgg u'u
@6%ﬁﬂot(%éﬁyxﬂﬁuw[%%ﬁﬁ
X[ : 0.94-1.68]),

1 1. HFA5E L 5@ ok

TR 8 K D B ~D@EFEREIZ OV T
FRET L7z A X 1 S Tn s,

Ak L7z Lang & (2012) O A X Cl, H
T HER L, 5~12 OYATAFZE (W
MEWrAIFZE) 23t Bis, BEOSER, & - J§ DIEK,

R DEER, TR DR & DB 2 R L TV b,

ZTOFER. HBHTEHEZIT o TWAEEL, 1ToTW
TRWEEIZ R, BEOSER, & - BOER, ERED

JERZFFRZ 2D Y A7 WAEBEIZE T2 (A
v XX, EREN 1.66 [95% 15 fH X [ -
1.34-2.04], 1.22 [95%(ZH#HX[H] : 1.03-1.44],
1.57 [95%5HE X ] : 1.28-1.93]), HFR 7@ & T
EEDSER & ORI, AERBEEITERD e
>tz (A v XH=1.25 [95%15 M X[ :
0.91-1.701),

12, ZEIZ LA L SEEORE
BENA b LA & D 97 B ~ ORI
WTRRET L7e A 2 5388 1 1¢$&¢éﬂ“€b\
Eatough ) (2011) I, EIA LR (%
bR S, BHIES R, Jiﬁ)&%%&mﬁﬁﬁ
(organlzatlonal 01tlzenship behavior : LL T,
OCB) & OB# ARt L7z 19~24 OFATHIFE A
RFGAT A 5’/\$ﬁ72ﬁOTb\é T O, BHIBE
S, ZEEEEE OCB & ORI RERA DR
>am&bﬁ>%bﬁ:ﬁ>(*ﬁlE%ﬁ%igizi Th < —0.15,
—0.16) . &KEMHE L OCB & DOMITIX, AER
BEE L8 62%72&7530 7= (HHIEZN R E=—0.05) ,
o, AR TIHMEFEO T +—~ A (15
Eﬁk@@L%ﬁﬁbfwé ZORER, EIBE
RS, &EEE KEEREVNTAL, LFONRT
¢~V/X\ﬁ$ﬁﬁgk@%uﬁ@% IR
DAV, A e & OBSEO 3 K Y o
7= (EEDOT p—~ o AT D EL R

T —0.24, —0.10, —0.08, LI EIz
w9 HMIERNREIX., £NZE—0.46, —0.42,
—0.32) .

1 3. BEMEEHE ORE CGE#EROH3E5)
HAEMEC X 2 HiE ~DORBFEEEIZ OV TR
LA XN 1 R ES TS
Al L7z Zangaro & Soeken (2007) X, BfE
RIZHEH L, Bl & x g gm e & o
ﬁ%@ﬁbt17@%ﬁﬁ%%ﬂ%ﬂf&ﬁﬁ%
fToTWD, ZORFE, BAMELAEHEE L O
WA EREOMENGED b, £OREITF
BRETH-o7z (EAFTRRE=0.30 [95%[54H
X[ : 0.35-0.38], p<0.01), F7=. Y 7fEHr &
L C. RS (1991-1999 4 ,2000-2003 4E) |
ER CKE LS . sl (—iFeRl)
WFEDER (5 o) O HIT> TWBR, &
RV BEE N ER D H 7= DX, 2000-2008 A2
mméntﬁn\*lu%@ﬁ%\#ﬁﬁﬁ@%
Rl R SR E LIZWFZE CTH - T2,

14. EfEomhE T7EEOWRE CEH#R O
*F5)

=Rl & DI K D I3 ~ DR R
WTRET L2 A Z A 1 RS ST
Ak L7= Zangaro & Soeken (2007) 14, [:Eﬂi
LOWINTHER L, Bl &t RIS e T
L OREE R LT 6 DDA THIIE & X RIC A X
FHEAT>TWD, ZORER, ERiE O &
HEE L OMICAEREOBENED L, &
DHPEEFIFRETCH 7= (EANITHEE
=0.37 [95% 5 #HX[#] : 0.33-0.39]).

1 5. fhHE—FpERE & Jr 8+ O

- FEEEREIC X D 5 EE ~ORFREEEIC
DVWTIRFT L2 A X T 3 ERE STV a3,
WTNE Y7 AT MIAIZEBRBLIELDTH
5, BARMIZIZ, AR (Yang 5, 2018a) . f&ff
HIREREFEIE (Amstad 5, 2011 ; Nohe &, 2015)



ZT U NILAE LT AZ I ORREBHE SN
T3,

Fiik L7= Yang & (2018a) ™D A X454 Tl
HHE-FESBECLER L, 2 DOEITHE (B
WIRFZE & fERTIFZERY 1 23 D) 2R RICRIRE D
B A RET LT 5, ZOREE, (HFE—FEEik
IR HRE L TWARET, &9 TRWLEEZEA~,
RIEOIERZFHKZ DV A7 NEEICE -T2 (F
v AH=2.32 (95%[E#EX[H : 1.53-3.51] ) . *
Too W7RMT & LT BN 617> T 5%,
ZORER, Bl bITHEF—FESE L MR E D
A B e B AT S0y, D5 BBk

LV HREED R o Te (B L MDA v X,

THEN 1.97 [95%EHIXH : 1.50-2.57], 2.80
(95% 5 #EIX ] : 1.30-6.05] ) .

Amstad & (2011) (%, fEF—ZFpEESHE & RSt
AR FRAR & D BIE A #iat L 72 98 D SeATHFIE (B
W & R 7E 2 3 Te) A XFRITA X 3HT 24T
S TW5, Z I T, FMeiEESRE~2 (1) (&
HEFHT U b UL (HEE R, M= <o B R
Vb, BEBER, S—r 7w b, BEIKE. (BF
B N7 4 —~ A, ALFEEA LA Fy )
TR, MR RATE) . (2) KEiEdET v
N7 A GRERET B, SRBE 2B, FRERE 7
F—v A, FREEA R LX) | (3) fEEIE
Feft )7 o b o (RIET R R, R, OB
A ML ARS ., BIREER, #1955, WA
A RLVA, REE) O 3258 ( [EEBEWIZ
FRITHD] Lo FMICEHR) L THEITL T
W5, ZORFE. FEEET ¥ N A FEERTH

7Y A, EEHERERIT Y M AOVTR S,

HHFE-FEEREE ORICAE2ADOBENFED
bivle (EAMTHBEREIL. £hEit—0.29
[95%(EHEX M : —0.30-—0.29], —0.18 [95%
fEHEIXRE © —0.19-—0.16], —0.32 [95%[ZHE X
M : —0.33—-—0.31] ) . 7z, » 7R L LT,
ETHIZ U IR R R AR A BB DT T N
L LT HIT-o T D, TOFER, WIho
FRE L E - FEEEE OMICEH E 55T 5

HEREIENGRD Hivlz,

Nohe & (2015) 1%, fEF—FEEfkL A b L
AR ON=2T 7 b, A T4 T, BIEOLE
PE72p EaETe) L OREA R LTZ 32 OXATHF
78 (W IV B MERTIIFGE) 2 REGUT A 2 0T & AT,
RAEFRIEN T (RHEWrmo 740 B ORI RBIfR) % fst
LTWD, ZORER, "= T A VRO F—F
JERBEE 740 —T v TREOA N VARG E D
MICAH B ZBEENRO 6 b & FIRFIC (620.08
[95%[EHEIX[H : 0.07-0.10] ) . X—RA T A I
DARNVARIGE 7 A0 —7 » 7RO FE-F
JERE & ORI A EZ2BEENRO b (620.08
[95%(ZHEX [ : 0.06-0.09] ) | fLHF — FREm ik
LA BN VARG E ORICHE A OKR AR AFE D
vz,

Fio, MFE-FERSHEAREERK & LT
IZ72n23, Ford & (2007) 1X, 178 OJATHIZE
(WAL S MEWTAIFFE) 25t 50T AL B B A (Wi
BEG, BREEMEA b LA BGOSR, 5
MBRERT) & SERE S & OBEICB T A HE -5
JER RO BB 2 RFTT D A 2 53217 -> T
W5, FORER, AHEEEER & e R E & O
BTkt 5, g — FREER RO Ry B 72 B %)
RO LTz GERBRENNFITFE D Hivien
>72)

1 6. fIFOERE (JRKF) - HFEOERL 7E)
H O
HEFROERE-2 2 Fr— /LT T LRE ) -
REEET NV EHRE - JER LT Mo ZRE-
EIRET /] (Demerouti ©H, 2001) (ZHESX
(RFD) HEOERE - LFEOEIIT L 5578
B A~DOEREBIZ OV TR L7z A 2 588 3
WESNTVDLD, WINb Y7 ET U MU AIZ
EHEHLLEHDOTHD, BAEMIZIZ, X—=0T Tk
(Crawford ©, 2010 ; Nahrgang ©, 2011) , =
VA A b (Crawford &, 2010 ; Nahrgang
5,2011) | ZeBEfREE (Nahrgang 5, 2011 ;
Clarke, 2012) %7 7 h 1 A& Uiz A Z 5ok



ErRHE I TW5,

Crawford & (2010) %, fEFOTRE (L5
DFEMFE, OB, FomAHE, 8L
DTy EIEOVEEE, MERBOR, BIROAR 14y
X, B, SEIRE) | FOBIE (HAME,
74— Ry 7 R OBES . AR E 7RSSR
U AN — e RE, SR, (TFE0S
KEVE, fEFO@ENE) L= T U b, Y
A b OB EZRG L 55 OEATHIZE (Rl
WFTE & MEWTRFIE & Ede) 2 XEGUT A Z oot 4T -
TV, TORR, EFEOEREIINN—T 7 K
& DOMICHERIEDORE (i E R &=0.27 [95%
EEIXH :0.22-0.32] ) . =T ATV A M
DNCH B ADOBENRD btz (fiER R E
=—0.08 [95%E#HX M : —0.18-—0.03] ) , —
. AEEOBRITIAN— T R EDORIICHEERA
OB (FEREE=—0.27 [95%FHHEIXM : —
0.31-—0.24] ) . =TUHFA T AR EORMICH
ERIEOBMENED b (i ER R &=0.36
[95% (5 #HX[H : 0.33-0.39] ) . F£7=. S 7HifbT
E LT, fEFoERELZ [FrL vy (EEA
AEA R L2 . AR E 2T 5701
FVEZRTNIX bR NEEZ LD ERE
T, 22T HFoOERE, FROREME, H%F
DOEMAHNEY) & e R (GRE:E
RO EZET B2 DN ERET, 22
T, BH EOEY, BB, HRREOR,
BRDOA+3 &, KEESHE, KENBEDSRZE) 12
TR HIT > TN D, ZOFRER, FrL v
FAN=2T TR 2 FATVA L NEOMICHE

IR IEORHEMNED SN T-DITxt U (BEZh &1,

ZNE 0.16 [95%(EHHIX[H : 0.10-0.22], 0.16
[95%(EHHIX[H] : 0.11-0.21] ) . B> RT7 2 Al
N=rT7 7~ EDOMICHEZRIEOBE (i ER)H
#=0.30 [95%(E4EX M : 0.23-0.37] ) . =%
AVA N EOMIZAERAOBEENED b
7= (WHEZNRE=—0.19 [95%EHE XM : —0.23—
—0.16] ) .

F7-. Nahrgang H (2011) 1%, (LEOZRE

(V27 - fEl, FEMAH, (HFOEHES) |
EEOER ek, BEM, HamSdE, V—%
— o7 BEERT) LR T Y R, =SS
VAU, ZREEE (F AEFER AL
2ATH) L OBIEA G L7z 203 DFATHIFE (B
WIFE & MW 9E 2 3 2e) & XPBRIT A X i 21T
STWD, TOREFR, —EOpISNZERE, 4o
BREDREFR L N—0 T 7 b, REBEEED
EDOMICHERIEORE, =T A PR M ED
MICHERBZRADOBENEO Hd & Lo, HFED
EROREF L N—2T v b, ZEBEEEEL O
MICABERADOREE, =74 VA F ORI
AERIEOBHEATRD bz (FIRAH, L5
DEHESIZHONWTIE, —ETHEZRBEEN RO &
NIRInoT2) o o, AR TIE, AEFOBRE,
HFEOEJ & ZRRERE L ORREIZB T 2
=TT b ZUFA DA OB S S
LTW5, ZORER, EFEOER & 22 E i
EDOBEIZONWTIE, N—=2T U =25 AT
AR EBITER IR 2 RS FR D B AT A3
LR OERE & ZRBERE L OBEIC SN T
I, =T A DAY N OB IR
WD HIL, N—2 T T SO ERITERD B
ST,

Clarke (2012) %, fEFHOERE (RO BRA
PR RO B, EERIE S AEERE R
DREEM) | BRATE (2T IAT A &
m . w#ETU ML (GFEKEE e ooy
R EOBEERE Lz 45 OEITHFZE (REKHT
50 L MW 2 5 de) HXPRICA X 3T a1T-C
W5, ZOFER, HEFEOERE L SME ORICH
ERAOBRENRO NN (HE R E=—
0.26 [90%[5#EX[H : —0.42——0.10] ) | fEFED
BRELa LT IAT A LOBICITAEERBE
BT bR > T (MiEZN R E=—0.13 [90%
EHEXH © —0.832-0.05] ) . F7o. tEFOZEK
EleYU -y bEOMICAEEZREDBENFE
DO (FHIENEE=0.21 [90%(FFEX M :
0.13-0.28] ) | fEFEOBRE & 5K F & OH



XA EZBEEIEEES Do Tn (EE R
=0.02 [90%fE#EX [ : —0.07-0.10] ) , F7-.
AHFIETIE, HEFOERELZ T ¥ LY (KO
BRatkE, (TFEOBMAMENEY) L KT R
(FeHImER S, REBIESHEE, BWORNLEMNEY)
T TR AT > TN D, TOREE, Fr Lo
TEBMEORIZHERADBENRD bz
28 (HEZN R E=—0.12 [90%(EHFIX[H : —0.18—
—0.06] ) . FyrL VLA rFIIATURALED
MHCIEA B R BE IR G-z (lIERER
#=0.01 [90% (5 #HX[# : —0.10-0.12] ) , 7=,
FrlLrTle¥Y -y MEORICHERIED
BEGRO btz s (FHEM R FE=0.19 [90%(5
FEIXHE £ 0.12-0.26] ) | F¥ LY IR E
EORMIZIIFEEZREEITERD b2 oz (FE
%R =0.001 [90% =4 X[H] : —0.07-0.08] ) .
—J7. BV RTURIZOWTE, a vy oA T
AR LOBME ORICHERAOBE (fiiEghHR
L, TNEN—0.24 [90%EHX[H : —0.34—
—0.14], —0.34[90%E# X [H: —0.44——0.24]) .
FIKEL IOV -~y M EORICHERIE
DOBEENBO bz (MEREIT, ZEnZE0
0.14 [90%/5#EX[H : 0.05-0.23], 0.22 [90%15
XM : 0.10-0.34] ) . ®IZ, AWFETIE, F
YLV, BRI UREZET T NI LAEDR
BICBIT DI T T4 T A, BINOBEN RS
BEL T 5, TORE, B RI U RALLRT
TR LEDOREEIIHT D, AT TATRE
SINOTERIZENDRBRO HITed, Fr v
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FlzEInTwi, K6MMI3EUEEZT Y b AL BELE &0, BEEA L AfMSHHESD
A7) ==y TINT & =% v AR, &P 60.5%. FEELEE 88.9%. Bl SUGHH EE 47.3%. Btk EE
6.0 Tdh > 720 AWFTETIE, FEFEHE IR TMOFAEZE (REH) 7 v b+ 7 RA ¥ o3
7203 BOVLOPDI Y FFTRA VP TLYIaL—YaryEitw, A7) —= v 7iRER i
L7225 EAESBED»RT Y b TREAL Y P MO DO LERTH L DT RDo72,
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2) Vil Z 41k

ANVAF 2 7 2B U7KTFEREORMETIA N, V7345 N & TEERLBEHR L, WA ML AH
MBI HUEOWRELFRET S A7 2 BGEL72. B4 A (56%). ZHE1105 A (15%) 258 A b L
AZLHEEINTZe APV AT 2y 7B 120 HOMIC, BHEOEA ML AEDPLIE9%. ThDSto
FEE D 51225805 HELEORSEIZA Y | AP, AR, BRAL 2 J0 L 72— FHIE 6.6 (30-14.3)
T MAHAICAEICKRED Y 27 BNl Tz — TR WA ML AZELS 124, ThDL
DT E D 5 23 % DIRFENFEA L EEH N — R 28 (1.3-5.8) T\ I ) MEFMICHEICY
27 EADBBEINT, ZOMNTIR. WA L AOENEGEREIEGIEHANLVADAL V87
R 701 HM SN BPETIE 24%, LMETld 21% & HEET S 72 (Tsutsumi et al., 2018)
3) B A L EEBNDRERD T 4 — FNy 7 THEBD XV ZIVANVARTHDY A7 HET§

5 D P>

AMVAF =2y ZHIEZDS OOFSADHTT, BRLDOAY T4 7 T AF 3 VITRIRETH 5 25,
APV ARERBREABETTI A= NNy 7 LTHRIRVP LW L, DOEOFEHEZ L L LK
VEBALILIRER TR ENTWA (Kawakami et al, 1999), Kawakami & (1999) 1, 35D A b L A
5T General Health Questionnaire (GHQ) f35.72% 3 LA E T - 7297% % . /v ARE (81 44) & xfHRHE
(774) \ZHAEEZE D AT, AABEICH LT GHQ D3, BEFTEIO T KN4 A, A+ L A % JREY
T5200F %L L7z2b 0%k L7z, 14FEZORE T, GHQE M AR RITED SN A h o 7z,
PDFHANVAEREAZ ) =207 L, BOICEMEDHBEORERE G525 L TA Y Z VANV AD]
EDYGET 5 D0

CDAZFA 7 ITAFa o0 Th, APMLAF 2y Z7HIETTOEBEOLY TV AIX% WA,
BAIC LI DDA ) —= ¥ FRRITHBEINAZ AT 5 2R HRE ST b, 604 AOJEFER
VA A ARE L P IRBEICE D AR, BERICK AT Y M) —FTR2 ) —= v 7 L ZDHBOFHLE
ERREIN, 67 HBX U 1R22A%OM) DOEREE LMAFO/NT + —< v ApS, ZE G TR
ENTzo ARG, DEHRED L < IXP0) 2FNC X 29 REHFEI IO S, HROELE= 5 —
BTz ARGEE Z7200 R WHREITE, B X 2 BT EEsE R S iz, A AR,
SRR LT 19 DO FEFEEDA B BT E &% 5 Tw/z(Wang et al., 2007)

3. ZRFHRIHRDIER

JBAGBEDHERST 20 v VA TRA 2 MT WEMA b LALLM L7256, K6#H
13U EEIEV BT A% 13% CHATHER) 205 47% (CHHMER) 125 & BF, L6 24 L HkME
Ry PEE LA SELIHWE LY -V THIHLEEZOLNL, SHIT, BAMLAZL LTRSS
BEIBLEDIC, ZOHR—DPHUEORELZFIET S A7 PHaHFMICAERICEAL, mA ML
ADKREENCH-Z B4 237 b EHESEREE) 1320% B TH L EARENT, —HT o HEE L
TAMVAF v 7 O#FIZ FHEICT 4 —FNy 7 3E3NTWE OO0, EMiZ X 5HEOFIH
FEIZA

ANV AF =y ZHIEO ZRFIN TR EZRGET 5125 72o Tk, BMIBITBITFAH A VT VAL AR
A OHEEHED SHEE S NBWEER P LA SREE DA 7 ) —= Y FRFE, ) DORED A7) —
ZVTRRICETAIE T VAR ERBTALEND D,

A7) ==V TR I, HIE, T LT L S AWRENE L o WEFNORAE OB UG 1 H
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BTN C & 2 SBEHICE D 2 TR 6 v A KIHE DA OREMEE T, Ao kEE ARREE W
BB R L O BE OB W E 28 F5 9 5 common mental disorders @ 127 H A3 IZ 2K TIZ9.1
% EHEFFENTHB Y (Tsuchiya et al, 2012), A ML AF = v 7 FEHRICHEIN R E R B AV Z VAL
ARROBEHARBIEZOBT I VMV EHESND, ZOKTIT, BERES/S—V 1) 7 4 fE
FEENTVRWA, — RO I EIEA W EEZR 2 S BEEOHRRIT ML D EwE D Sh,
PO APV AF oy 7 LIFINCHEGME L, AES N T2 RS H 5. Tsutsumi H (2017) OGS
T K6HEDBAZ ) == 7Y =V THLIEDNH, APV AF 2y JHIETHA ML AZ L LT
55009 b, HMENOHIDVLELFHIZ ZORE A PEAKRMTH S Z LEHTE N5,

IOWEDA Y I NVANVARMET I bALE LR T OMBIEZET Y A0S\, RY T
4 TR ERHE D, BETORZ ) -2y 7O®RIC, I hy -y vy vT—h—Rfiox
FANR—=PMZEBA VT TR T7TH IO, L)RKEDRROENILEINLEIDTH -7
(Wang et al, 2007). KEFHEREMEARIE. 794V TrT7TOBRZIIBVWTIDHERAT Y —
=V T AN ERAEZOMHONHFIZOWTH R I YT Y Ahhwne LT, HEEEs 45T
BWIRD, IDHAEEDAZ ) —= v ZIdHEIRE L T\ (US Preventive Task Force, 2002), A b
LV AF v 7 AT O bREOFEEZ IR Bo THD L (FEFBE FR29ETH), ALV AF =y
7 RZATIHMED D B ERIC X AT L 2 7258 OFHE XD TIZ06% TH o 72, BERl
%2 GORBEEITHITDN TV WK T, ZRFHIN 27 70 —F ORI RIS THRE
WCThbBIEE2BkT HLEDND L,

[ (AL RECEST3E] :
® NUEMREEC L3 0EBOBRERCETZER] OfHiSSOATTIENE
@ NEMRERC L 30LEOBRRERCRETZER] OHiSSOaF—EU LOETH- T,
O, [EBCHIT LRSS EOLBNREIBORECETIER] RU BS54
OHBEC LD LUTBHEANOZIECE T ZEH | OHISHROSTHEL<BNE

l A

L 7
o %n E¥SA. BRUCH.
5 &J\ DY TIEMANLRAE ENTNOBEBORR
% [CISC THRE
5 A I
%
@D B /(
5 o

QLTS

s E WA L&
- S

B

3 o ,

G
&L (BLY) [ (ANE (A
[LENREIBORE] + [SBBAOZE] Ol

K2 SXPLAEBEDSXA—

4. BIZIRE NS
ML VDA b L AMF (RGBREFEOSR) ORFAIARILE, B2 EBLTwh, RET
(& RS BRBEUGE AT O LD EAE S B R X V5 VAV ANTEET ROV T, O VA

90
—120—



TREREHIE S Vol3 (1) 2018

FRITFA 7L 2= HEEINDE L) ITho Tz,

Lamontagne 5 (2007) &, ZBIZHIM L7290 OFf e 2 KA L, PRS2k % 7 7o —F
% L DML WEIBIML TWD & LTWwWh, Egan 5 (2007) 1X, I8DIf5E%E L ¥ o — L, A IE#% %
E L2080 9 B 8 OO TH O B SWEHE L Tnwbs I 2RI LTwb, —F
T REAHELR EORM T COMBIIRENTH 722 L BRI L T 5,

DHYEETH, WG A U AHEITID W TEG L 7-RGERBESEED, /EEBD X V¥ VAV A
FELWEEEZE 2 7:2 L 2R3 B BITSE 253 %5 . Kobayasshi © (2008) &, KT H s O HAlr -
FWs - MIRRBHMORTA N7 7 —ORMEREERITB VT, o AR, Balr oG B, EF] & gD
HR— b OHOFRZ BB R IR EAFICEAL L, BB L B BRBESGE TR B~ DO BN FE2550%
DEOWETLYEHETH > 720 Tsutsumi b (2009) 23FEMi L7227 T A & — HAEHLILEGRER T,
BERDOIA 2w RE LT, HFEOA NV AHEKERA VI NVANVAT 7 arFzv ) A%
7257 @) 5 S INMB O BRI BRBEGE OFE R, 0P HRRE TR B & BRG 0 AL FEME ORI DS B L /-
—HTAARETIL, IS ofEsSEED L IBILEZ R T,

EBEDA NV AF v 7 Tld, 2492 N0 EEZ G L LthAE 38— MFZET, #RREITK
LRV LOD, A ML AF =y 7Ll QIO AR R BRI O s & R L 22K 057 E
TLBEY 22 TS, AT AIICAH IS L Tz (Imamura et al, 2018) o

EHIT BIHIZBIT DAY Z VANV ADE KPR RIS 2 B HERSH ClE. /EER DR
WEB L OTMAEEEEZ T N AL LI AMIZEIC B TR 2 FEM L, HEICHAED E
WH B ENMESIN TS ERH S, 2013),

5. AL ZAF v VHIEOHENLERICAITT—IET > AX v v TEZDHEROE > b

ANV AF =y ZHIEEICBT 2 K TPHIEHOIE T v 23 LTE 53, AL L T
BT 2 EDVREETHD, —HT MGBRBEUEONRICOVWTIZET Y ANH ). £
WG BRBE R D T S e TN 5,

AMVAF =y Z7HIBEICBT2EMGHI 2RI, BGOA MLV AERZERL, AALTWL T
L ZOFANEZ T ANSNTWD 0D, BUKIIKSEICEHAD L ONH ) —RLTETwihni
B, EBRICEET 2 LARBETHZ Z LAERH SN TS (,2017) A ML AF v ZHIEOE
MM &2 212 L RIGOBRBENE L RO LRI ERTVERA ¥ MIOWTE L O TAZ(FKI),

« fAZEES OB RO M HOADALY
- BISDAN RS
- BAMLREIRE
« BISIRIERETEDDEARDREE GEAPLDH)

« ECETOLDD, PERELEDH,

F£3 APMLRAAEICEDVABGRENEZMIAT IEICOEDZRITVWEIF
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DR EFzO X b L AHEORERD S BIHFA O A ML A BERZ NS 2 055D 5
WD A ML ZABMIZOWTIE [HFEOZ P L AHER] BPUHENDS X 9127k 572 (BES B,
2015) 0 EMH XY — VOV EZZRLENH L, ZOHERTH Hb SN LIHHE(HFOERE,
Iy ha—)b, FR= 1) ZHEN RS OT, ZNENOIBEOH A ZORED ED X 5 2 IRPIC
FoTRAELTVWLON, BEANAERZHERT LI EICED, EBROBEREGEDSTREICR 5,
ELICMFOR L AMER AR T 2 ERUNOERN S H 5 & WENER, {LFENER, 49
FWER BN — NI EICHEL. L. MAWRERA PLAEREZEDL L HI2T 5, iceD
BROIRIZOWTIE, FIHED» HEMEHFLOPG % 2 L%,
OATICF 20725 L vop

BRI GEEHB IOV TR, oBETIrbhERE2 22 1235 Lv, 2002, A~
ZIVANIV AR R D B > 7207361 2 U LTI L 2GRN ED DDA Y F VANV AT 7
varFzyrUALGEENS, 2007) ENBEIL B,
3) M BB % D B F Ak

WRSBRBE R % R & 72 o THD T L EENL, ZOFEL O L M) & REIZ X > TR
Bo RELHTT, EEREEA Y v 7 (F T DRI T38RI, FRSERY O TS FER, J78H S i
BH Y., IS, BEEIEFH LRSS+ 7y a v L Bbhd, BRSO YR
YEDEID STV A A (Tsutsumi and Shimazu, 2016) . il & O FELOIREIIS U CEIRL TH F
b, BRGBRBIGEEHICENTE 20, FREZEFL T LI TRETH 5,
HEZFTRDLDON

WS SR BEUGETE ) % BAMGT 5 12 H 725 Tk, T OMIROMESEEZ TE 5723 ED v, 207201
i, B ETE 21T\, SIEZ ED 5 1.9 %9 5 (Kobayashi et al., 2008) o EBIZ/HAZTEH0ED
I A MLV ZER ONF=F) 1LV AZORESEZFHAL. BRIEM A% ET A L1255 &
V(B NHYT, 2016) 0 BT R EROBALR 2 L —EOFM T TIEIAF Yy TT262LdhHoTLw
(Egan et al, 2007) o

Bh)IZ

WA N L ASHBEZEICL 5T, A Y ZUANLVARTS —EOEESTHH SN2 s H
bo 12720, BNy TR LEL T 2HEEOPELXERB LIZBOR ) —= v FOMFE L, AT
WZEIC L 5 2k PRI AT 70 —F OMROBRZEH L) 2 THIRT L2 LEIH 5, ERiC LS
MEETIE, BN T 7 OLEROFMZT TR, —KRTFNEEEPITOSZ L LMD A ML
ABEREOWEMATKD 5N Do WHEMEA ML AMBREEIL, 2 VI UANVARTE L L G RITK
K TWT LI EIRENT VD, ZOEMFGREMEEGIZ20%HETH D A ¥ F VANV AR &
BIRET O, EEFBEIHEIRSTLH Y VA TR Y P EHVT, BREWZ N L A5 T
HORPEEHCTHA ML ARBIZT 70 —F 550D 5. TET ¥ ADEREL T 5 HIEERS:
BE (KPP A NV AF =y ZHEOFEMEZ N LS5 TKTH 555 5tk L/ % v
7o BRI E O TR0 - WRE DT, B THERBWEEE 22 X9 2ARE2ERL T L
Vb,
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ENs

AN TR 27 ~ 29 4F FEJE A 7 )48 TR A 57 BB A e B Al B 7 B 2 i AR SR HE [ A M L
A F oy ZHIBEIZ X BHEED A ¥ F VAV AREAD TR & RS R A078 ] (H27
— 5B ——fe—004, FAT: NI EREN) KO 30 45 B 57 S B R IF 78 S Bl Bh & 28 [ RS2 190
FAZHED K BE T 2 o L R ITEE (03 2 @Y 2 HEREERO 720D~ = 2 7 VOVERIZH
¥ %4281 (180701—01, EfT: 32 WIH) OBEWTH 5.

A A (COT)
ARG SR B L BR 3R S FARAH I (COD T #Rid & 0 $H A
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the Dublin Statement at the end of
the Congress, see a bit more below.

3. All key partner and sister
organisations were actively present
from WHO and ILO to ISSA,
IOHA, TALI, IEA, IOSH and many
others.

4. The ICOH Board and ICOH Annual
General Meeting got together in old
and new combinations and I’ll look
forward to work together with the
new function holders including also
many new Scientific Committee
officers, National Secretaries and

ICOH Dublin and related Working Group and Task Group

items members. Further | appreciate the

confidence in supporting my role
ICOH had a very successful Congress as the President for another three
in Dublin from end April to early May years.

2018. Detailed account will be made 5.The ICOH nominated five new

available and I am sure reports on Honorary Members and their names

various interesting presentations and and pictures are well presented on
activities have been made already — the ICOH website. I noticed that
even in this Newsletter. Some points Prof. Bengt Knave, past President of
that I experienced over the week: ICOH, really appreciated and was
visibly moved at the presentation
and emotional personal video when

Message from the Editor 5
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Next Events 9
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1. Congress location in Dublin was

ICOH Officers and Board
Members 36

great and the organisation by both
the Royal College of Physicians of
Ireland and the technical Congress
organisers were laudable, a great
THANK YOU!

2.1 was personally very pleased

with the substance content, in
particular, in covering the theme of

he was awarded the ICOH Life
Achievement Award presented at
the 32nd ICOH Congress during
the Opening Ceremony on 29 April
2018 in recognition of 25 years of
commitment and support within the
ICOH community.

Occupational Cancer starting from Talking about occupation cancer I
the Congress Opening ceremonies, had a very interesting travel assignment
to the Policy Forum and finally to to Washington DC in receiving

August 2018 1

—125—



International Commission on
Occupational Health - ICOH
Commission Internationale de
la Santé au Travail - CIST

NEWSLETTER

Volume 16, Number 2
August 2018

ICOH Newsletter

Published by the International
Commission on Occupational Health

Editor in Chief
Eun-A Kim
toxneuro@kosha.or.kr
Manuscript Editor
Kyoung-jin Sim
overseas@kosha.or.kr

Editorial Board

Seong-Kyu Kang
sk.kang@gachon.ac .kr
Sergio lavicoli
s.iavicoli@inail .it

Suvi Lehtinen
suvi.a.lehtinen@outlook.com

Christophe Paris
christophe paris@nancy.inserm fr

Rosa M. Orriols
orriols@bellvitgehospital .cat

Edoardo Santino
edoardo .santino@gmail.com

Max Lum
mrll@cdc.gov

Stephane Vaxelaire
stephane .vaxelaire @inrs fr

Reviewed and Edited b

KOSHA(Korea Occupational Safety
& Health Agency)

The electronic version of the ICOH
Newsletter on the internet can be
accessed at the following address:
www.icohweb.org/newsletter

The responsibility for opinions
expressed in signed articles, studies
and other contributions rests solely
with their authors, and publication
does not constitute an endorsement
by the International Commission on
Occupational Health of the opinions
expressed in them.

The ICOH Newsletter contents
may freely be translated into other
languages and disseminated among
ICOH members.

the Dr. Irving J. Selikoff Lifetime
Achievement Award Award from
Dr. Richard Lemen, United States
Asssistant Surgeon General emeritus
at the ADAO Conference. Thank you
Linda Reinstein, President of ADAO
for organising. I had an opportunity also
to meet Dr. Julietta Rodriguez Guzman
from PAHO/WHO in Washington. She
was unable to join the ICOH Congress
in Dublin due to health reasons. In the
picture at Julietta’s classical house next
to University of Washington DC and the
“Watergate Building” are Paul Demers
who spoke on behalf of Julietta’s in
Dublin, and Denis Bernier, Julietta’s
husband.

..

= o
RO

Next to Julietta is Denis Bernier (right),
husband of Julietta, and Paul Demers
from Canada (left).

WHO action

WHO organised a consultation on
“Workers’ Health” just before the
Dublin Conference in Geneva. Further
to this the World Health Assembly
(WHA) — WHO decision making body
consisting of 195 governments and non-
state stakeholders - had their annual
major Congress right after ICOH
Dublin. ICOH was well represented
by past President Dr. Jorma Rantanen
who spoke there at the WHA. He was
supported by IOHA and IEA. Jorma
pointed out the following:

Joint Statement by the ICOH, IOHA
and IEA on the WHO 13th General
Programme of Work (GPW) 2019-2023

1) Extension of the WHO Global
Plan of Action on Workers' Health
through 2023 and inclusion to the
Programme the development of
specialized or basic occupational
health services (including
occupational hygiene and human
factors/ergonomic design services)
and to cover all working people;
the organized work life plus
the self-employed and informal
sector workers in line with the
WHO strategy on universal health
coverage, UHC, and the UN
Sustainable Development Goal No.
3.

2) Establishment of a WHO Global
Programme for Prevention
of Occupational Cancer and
Elimination of Asbestos-related
Diseases in line with the UN
Resolution on Prevention of NCDs
and the related WHO Global Action
Plan 2013-2020.

3)Enhancement of the ILO/
WHO Global Programme for the
Elimination of Silicosis, including
workplace actions to prevent
tuberculosis among silica-exposed
workers and among health workers,
in line with UN and WHO efforts
for tuberculosis prevention and
elimination.

See the full joint statement at http://
www.icohweb.org/site/news-detail.
asp?id=151

In fact, all this was based on the
ICOH Dublin 2018 Statement that was
very carefully phrased in a “strong and
revolutionary” way that formulates
the roadmap to future action of ICOH
and that of likeminded organisations.
The wording reflects the best and
ethical knowledge of today’s policies,
their implementation, information and
education, and international and ICOH
action. An example of the text of the
Dublin Statement is below:

“a) International organizations, WHO,
the ILO, International NGOs,
ISSA and others to organize and
implement the Global Covenant

© International Commission on Occupational Health, 2018
ISSN 1459-6792 (Printed publication)
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for support of implementation of the SDGs of the UN
2030 Sustainable Development Agenda and prevention
of occupational cancer and ARDs;
b) Draw up a Covenant for the global ban of asbestos; ....”
I really encourage to read the full Dublin Statement for
the ICOH website: http://www.icohweb.org/site/news-detail.
asp?id=148

New information on Asbestos

The ICOH Working Group on Occupational Cancer has
strongly supported a review of asbestos related issues.
One recent initiative started by Prof. Ken Takahashi was to
agree on a series of scientific papers on asbestos in various
countries in collaboration with the International Journal
of Environmental Research and Public Health. It is called
Special Issue “Global Panorama of National Experiences in
Public Health Actions to Ban Asbestos”. A fair number of
papers have already been published by the IJERPH, such
as those on Australia, New Zealand, Republic of Korea,
Sweden, Italy, Hong Kong, Japan, Taiwan, Canada, United
States, Germany and others. I had a major role in an editorial
type of paper of the Panorama Series called “Global Asbestos
Disaster”. The paper comes to an annual new number of
asbestos related deaths globally: 255,000 deaths which is well

over the past WHO and ILO Estimates that were based on
the knowledge some 20 years ago — I recall to my statement
in the ILO-ISSA World Congress in Sao Paulo in 1998
where I presented the ILO estimates that 100,000 people are
dying annually from asbestos exposures. I thought that I said
something strong and radical but time has overtaken and new
knowledge ridicules old estimates. The new estimate means
that every 20 tons of asbestos produced and consumed will
kill one person, maybe in another continent or region. See all
related papers in full at http://www.mdpi.com/journal/ijerph/
special_issues/asbestos#published (open access), and www.
mdpi.com/1660-4601/15/5/1000

ICOH Future

ICOH is today a well recognised and respected stakeholder
in occupational health and safety. Let us all work for a
sustainable, better and healthier future for the workers of the
world. Itis the right thing to do — it is ethical.

Jukka Takala
President of ICOH

»

==

August 2018 3

—127—



News from the Secretary General

Dear ICOH member,

The 32nd ICOH Congress was successfully conducted at the
Convention Centre Dublin (CCD) in Dublin, Ireland from April
29to May 4,2018.Over 2200 delegates attended and participated
in 42 keynote presentations, 196 special and abstract sessions,
over 700 posters and 852 academic presentations in the parallel
sessions. Special thanks to all of you who attended the Congress
and contributed to its success. During the Congress week, the
ICOH staff welcomed congress participants at the ICOH booth
to give information on the organization, to renew the membership
status, to help new applicants interested in joining ICOH.
Promotional material was distributed as well. More than 250
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ICOH members renewed their membership for the triennium
2018-2021 on site and about 100 applications of new members
were collected.

Let me take the opportunity to inform you that the renewal
campaign for the triennium 2018-2021 is going to start. By July
2018, ICOH Secretariat will send you a written communication
by regular mail together with the settlement form and information
on how to renew membership. We ask for your collaboration in
communicating us any possible change in your contact
information (address, email) in order to facilitate communication
exchange. The First General Assembly held in Dublin on April
29 agreed to keep the fees for individual members unchanged.
Following the positive experience already in place for the
individual membership, the General Assembly agreed to set
different fees with three levels of GDP also for the Sustaining
membership in order to encourage the collective members from
low- and middle-income countries to join ICOH. The ICOH
membership fees for the triennium 2018-2021 are available at
http://www.icohweb.org/site/members-info.asp.

Prof. Sergio Iavicoli
ICOH Secretary-General
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Message from the Editor

Dear Members,

ICOH 2018 in Dublin ended in great success. We all still miss
all the beautiful and interesting events! In this number, [COH
newsletter deliver the achievements from the ICOH 2018.
Many important activities were reported such as joint
statements of ICOH, IOHA and IEA, and successful NS
activities in East Asian countries.

We have three wonderful hot topics: Sustainability of health
insurances and technical claim management by Dr
ROSYLANE MERCES, Basic Regulatory System of
Occupational Health in China by Professor Min Zhang and
Powerful women hands by Igor Bello.

I want to encourage members to send updates on upcoming
events in their scientific committees, current events in our
field, and other important news/information that can be
included in our newsletter.

The editorial planning of the ICOH Newsletter

For 2018 and 2019:
1) Vol 1: 1st APRIL
(deadline for article submission: 10th FEBRUARY)
2) Vol 2: 1st AUGUST
(deadline for article submission: 10th JUNE)
3) Vol 3: 1st DECEMBER
(deadline for article submission: 10th OCTOBER)

Changes of Addresses

The ICOH Newsletter is published in two versions: in hard
copy and electronic format. All active ICOH members, who
paid membership receive it by e-mail and postal mail. To
receive both versions, both the e-mail address and the postal
address registered with the ICOH Secretariat need to be
correct. Please inform ICOH of any changes to your addresses,

by communicating with the Editorial Office (toxneuro@
kosha.or.kr, toxneuro@gmail.com) or the ICOH Secretariat
(icoh@inail.it).

Eun-A Kim
Editor-in-Chief,
ICOH Newsletter
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Obituary Notice

Prof. dr. Judith Sluiter, PhD MBA
(1962-2018)

It is with great sadness that we announce the passing of
Prof. dr. Judith Sluiter, PhD MBA, on Monday, May 14th,
2018, following a battle of cancer.

Judith Sluiter started in 1996 in the Academic Medical
Center (AMC), Coronel Institute of Occupational Health,
Amsterdam, The Netherlands, as junior researcher in
occupational health and completed her PhD-thesis on
neuroendocrine reactivity and recovery during and after
working time in 1999. A post-doc trajectory lead two
years later to a position in the AMC as assistant professor
and four years later she became associate professor. Since
2007 she was one of AMC’s principal investigators. Since
2009 she was co-leader of the Expertise Center of medical
examinations and medical guidance of employees
(KMKA). Since 2013 she was full professor at the AMC-
University of Amsterdam. Judith was involved with the
creation and development of the Amsterdam Public
Health research institute since its beginning in 2016 and
she was committed to her role as APH director right up
until the end. She was a director who was driven and
strongly motivated to get the best out of people, and she
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was a truly valued colleague.

Because of her merits to science and society, she was
appointed as member of the KHMW (Koninklijke
Hollandsche Maatschappij der Wetenschappen).

Judith was since September 2017 Head of the Department
Coronel Institute of Occupational Health at the AMC
Amsterdam. She was very ambitious and had a lot of
plans to make the workers world better.

Judith was a valued and active member of ICOH for many
years. From 2012 to 2017 she served as ICOH National
Secretary for The Netherlands. She was ex-secretary of
the ICOH Scientific Committees on Work Organization
and Psychosocial Factors (WOPS), and active member of
the committee Aging and Work, and Musculoskeletal
Disorders. The ICOH colleagues will always remember
her with warm feelings.

Judith was (co)author of a lot of national and international
publications on the topic of occupational health, especially
on the topic of preventive medicine. She was one of the
coauthors of the world wide famous Saltsa document
(2001). The Saltsa document is a criteria document for
evaluating the work-relatedness of upper - extremity
musculoskeletal disorders and is translated in more than 8
languages. Together with some colleagues of the ICOH
scientific committee Musculoskeletal Disorders she was
coauthor of the statement about Prevention of
musculoskeletal disorders in workers: classification and
health surveillance (2012).

Judith was a dear colleague. She will be thoroughly
missed for her work and her personality. It is a very sad
loss for all of us and I do hope we will all continue to
strive for a better world of work, in memory of Judith.
Our thoughts are with Judith’s family, friends and
colleagues.

Carel Hulshof and Monique Frings-Dresen. Amsterdam
UMC, University of Amsterdam, Coronel Institute of
Occupational Health, Amsterdam, The Netherlands.
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Announcement

Joint Statement by the ICOH, IOHA and IEA
on the WHO 13th General Programme of
Work (GPW) 2019-2023

On May 22, 2018, ICOH former President, Prof. Jorma
Rantanen, presented the Joint Statement by the ICOH,
IOHA and IEA on the WHO 13th General Programme of
Work (GPW) 2019-2023 at the Seventy-first World Health
Assembly (A71/1), Palais des Nations, Geneva, Switzerland.

The health and work-ability of the working people
(comprising 50-70% of total population in countries) is a
critical prerequisite for the sustainability of individuals,
families, communities and nations. ILO estimates that
the traditional and new occupational health hazards result
globally in 2.8 million fatalities a year from work-related
diseases and occupational accidents and a manifold number
of workers with non-fatal diseases and injuries affecting
their work-ability. These cause loss of economies of
families, communities and 4% of national GDPs. About a
half of the burden from WRDs is due to occupational cancer
and a substantial part of cancers by asbestos exposure at
work. All these burdens are preventable. About 85% of the
global workforce lack access to occupational health services.
For inclusion of occupational health into the content
of the 13th GPW, the ICOH, IOHA and IEA, jointly
propose following additional elements to the Programme:
1) Extension of the WHO Global Plan of Action on Workers'
Health through 2023 and inclusion to the Programme the
development of specialised or basic occupational health
services (including occupational hygiene and human factors/
ergonomic design services) to cover all working people; the
organized work life plus self-employed and informal workers
in line with the WHO strategy on universal health coverage,
UHC, and the UN Sustainable Development Goal No.3.
2) Establish WHO Global Programme for Prevention of
Occupational Cancer and Elimination of Asbestos-related
Diseases in line with the UN Resolution on Prevention of
NCD and the related WHO Global Action Plan 2013-2020.
3) Enhancement of the ILO/WHO Global Programme for
the Elimination of Silicosis,including workplace actions
to prevent tuberculosis among silica-exposed workers
and among health workers, in line with UN and WHO for
tuberculosis prevention efforts.

Source URL:
https://extranet.who.int/nonstateactorsstatements/
content/international-commission-occupational-health-
0?destination=node/2887

ICOH and IOHA Participated in the June
United Nations TB Civil Society Meetings
June 3-6, 2018

Submitted by Marilyn Fingerhut and Perry Gottesfeld

The United Nations (UN) is holding a unique High Level
Meeting (HLM) on Tuberculosis (TB) on September
26, 2018. ICOH hopes to achieve inclusion in the HLM
TB Declaration of wording that will commit countries
to implement workplace occupational safety and health
practices to reduce TB in highly vulnerable worker
populations.

Perry Gottesfeld, Marilyn Fingerhut, Gwen Brachman, Roberto
Lucchini, Andrea Hiddinga, Rafael de la Hoz, David Zalk, and
Ismail Nabeel : Left to Right

Despite decades of global efforts on tuberculosis (TB), it
is still 9th in the top ten causes of death globally, with 10.4
million new cases occurring in 2016. ICOH seeks to bring
governments, decision makers, and global health funders on
board to recognize that health workers and workers exposed
to silica dust, especially in developing nations, are at
significantly increased risk for TB and that this occupational
risk can be reduced through comprehensive strategies.

A preparatory meeting on TB for Health Ministers was held
in Moscow in November 2017. ICOH sent Perry Gottesfeld
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to this meeting and he and partners achieved identification
in the Moscow Declaration of silica-exposed workers and
health workers as highly vulnerable for TB.

To engage partners, including OSH organizations,
employers, unions, etc., and to take these efforts forward,
two ICOH TB Statements were developed to summarize the
scientific evidence and make recommendations for action.
These Statements on Preventing Tuberculosis Among Silica
Dust Exposed Workers and Preventing TB among Health
Workers were approved by the ICOH Board on April 28,
2018 and are now posted on the ICOH website at http://
www.icohweb.org/site/ICOH-TB-Statements.asp. Also
posted there are 41 independent organizations that have
endorsed the Statements. We continue to seek endorsements
for these Statements and invite additional organizations to
contact us to indicate if they would like to endorse one or
both Statements. To facilitate future activities that address
the TB Statements, the ICOH Scientific Committee Mining
Occupational Safety and Health has formed a Subcommittee
‘Silica Dust and TB’, and the ICOH Scientific Committee
on Occupational Health for Health Workers is forming a
Subcommittee ‘Health Workers and TB’.

From June 3 — 6, 2018, the UN held meetings in New York
City for Civil Society input on the HLM TB Declaration
that will be released in at the UN General Assembly
in September. ICOH, the International Occupational
Hygiene Association (IOHA) and Occupational Knowledge
International (OK International) participated in these

8 ICOH Newsletter Vol.16 No. 2

meetings. Representatives for ICOH were Marilyn
Fingerhut, ICOH TB Liaison, Gwen Brachman, Chair SC
Occupational Health for Health Workers, Rafael de la Hoz,
Chair SC Respiratory Disorders, Roberto Lucchini, former
Chair, SC Occupational Toxicology, and Perry Gottesfeld,
ICOH Member and Executive Director, OK International.
IOHA representatives were Andrea Hiddinga, President, and
David Zalk, former President. We participated in the June 4
Civil Society Hearing and in meetings with several country
Missions. At all meetings we recommended inclusion in
the TB Draft Declaration of an action statement: “Commit
to primary prevention in high-risk occupations by reducing
silica dust exposures in mining, construction and other dusty
workplaces, and implementing worker TB surveillance and
infection prevention and control in healthcare settings.” On
September 26, at the United Nations TB High Level Meeting
country delegates will commit to actions included in the TB
Declaration.

The focus of the global TB community is largely on case
identification and treatment. [COH’s purpose in participating
in the UN process is to raise awareness of alternative
approaches to prevent TB through occupational health and
safety interventions. Previously there was little recognition
that our suggested approach could prevent new TB cases
in these highly vulnerable populations. With ongoing
engagement in the TB community and globally with
governments, we hope to increase awareness and encourage
the uptake of these measures in national TB programs.
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Next Events

re=er | SHARING SOLUTIONS IN
| CO H 2021 OCCUPATIONAL HEALTH:

www.icoh2021.org

| 21-26 March 2021 MELBOURNE AUSTRALIA

With the theme ‘Sharing Solutions in Occupational Health: Locally, Regionally, Globally’, ICOH 2021 will bring
together occupational health researchers, practitioners and policy makers from around the world to share their collective
knowledge about improving worker health and safety. Register your interest on the website to ensure you receive the
latest information about ICOH2021. www.icoh2021.org

Perspectives Annual
P Scientific

in Occupational .
Meeting 2018
Health At

ANZSOM
The Australian and New Zealand Society of Occupational Medicine Inc

The Australian & New Zealand Society of Occupational Medicine

Pullman Melbourne on the Park, MELBOURNE, AUSTRALIA
7" — 10" October
A diverse program will highlight varying perspectives in occupational health including clinical updates,

setting-specific issues, legal considerations and more. Workshops will build practical skills and site visits
will bring leaming to life across a number of fascinating workplaces.

JOIN US AND HELP CELEBRATE OUR 50TH ANNIVERSARY

For more information visit the ANZSOM website: www.anzsom.org.au
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ICOH Congress Dublin 2018

— Qreat Success!

Prof Ken Addley OBE
Chair Dublin 2018 Scientific Committee

The 32nd ICOH Triennial Congress April 29 — May 04,2018
held in the iconic Convention Centre Dublin, Ireland was a

great success! The programme had as its theme occupational
health: research into practice with delegates having the
opportunity to learn about the latest developments in
research and occupational safety and health practice. They
were able to meet with expert speakers, other delegates and
OSH professionals from across the world which facilitated
the exchange of knowledge and views as well as building
both professional and personal networks.

The main objectives of ICOH 2018 were to mirror those
of the Commission, namely: to enhance the knowledge of
members in the field of occupational health; to generate and
disseminate scientific knowledge in occupational health;
to support and promote use of knowledge in occupational
health practice and in training; to promote and maintain the
highest standards of moral and professional commitment
to the OSH of workers and their families; share the latest
research, knowledge and experience; and, reinforce mutual
cooperation and solidarity of global OSH professionals.

Uachtarén na hEireann, the President of Ireland, Michael

D. Higgins sent his best wishes to the Congress in a written
communication which included: We are deeply grateful
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to the International Commission on Occupational Health

for your important work in progressing all aspects of
occupational health and safety. I wish you a successful world
Congress as you gather here in Dublin and thank you for
Yyour valuable contribution to the creation of a more ethical
world.

'y L ‘\{
X ;L

The following summarises the main components of the
Congress:

2236 delegates attended

83 grant recipients

¢ 11 keynote plenary presentations

* 32 keynote semi-plenary presentations

* 196 special and oral abstract sessions

e Over 700 general poster & 75 student poster presentations
* 852 academic presentations in the parallel sessions

* Over 330 hours of educational content

e 7 worksite visits and 2 historical walking tours of Dublin
* A tour of the Irish Naval vessel LE WB Yeats

* Over 800 attended the Congress Gala Dinner

¢ 64 exhibitors supported the event
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From the total of 2236 delegates (male (57%) and female
(43%)) - 1086 (49%) were ICOH members; 967 (43%)
non-members; 119 (5%) accompanying persons; and, 64
(3%) exhibitors. Delegates represented 114 countries on
6 continents with, as expected, Europe having the largest
proportion (49%); followed by Asia (23%); North America
(9%); South America (8%); Africa (6%); and, Australia (5%).
Considering delegate attendance by country of origin,
the host country was extremely well represented and
predominant in the top 10: Ireland (162); United States
(123); Japan (122); Finland (114); United Kingdom (110);
Australia (99); Germany (84); Brazil (79); Italy (78); and,
Belgium (74). Following assessment of applications for
the award of grants to enable delegates to attend from low
income countries: 83 were successful with 25 receiving a
full grant (free registration, accommodation and airfare); the
remaining 58 received partial grants: 33 (free registration);
22 (free registration and accommodation) and, 3 (free
registration fee and airfare).

Pos a0y
Cﬁ" Temations) Cammissin on Ocrupationat Heat™  “7
i SO e e g St au Tova! - 402

The Congress website, ICOH 2018, was a valuable
communication and information tool which had 82,000
page views from going live in November 2016 with over
28,000 of these occurring in the four weeks prior to the
commencement of the Congress on April 29th. It also
facilitated registration, submission and review of abstracts
and access to an organiser portal for setting up special and
abstract sessions. Much effort was directed at marketing
the Congress using the latest social media and other
channels including: Google Adwords; online advertising;
presentations and stands at relevant conferences and other
events; Twitter; Facebook; Linkedin and regular email

marketing to appropriate groups.

An innovation at Dublin 2018 was the use of a dedicated
conference app which greatly enhanced the delegate
experience. This was supported by high quality WiFi
available throughout the CCD. The app provided detailed
information on the daily scientific programme, sessions
and speakers, downloadable abstracts, poster presentations,
creating personal programmes, facility to ask questions
at plenaries along with polling, use of regular alerts/late
programme changes and much more. Over 1500 delegates
accessed the app mostly on a mobile device (79%) and
during the course of the week there were 703,000 page
views, 203 questions asked at plenary sessions, and 23,494
document downloads. A daily Congress Newsletter was also

compiled and circulated to delegates.

Another new development was the accreditation of the
Congress by the European Accreditation Council for
Continuing Medical Education (EACCME®) with 28
European CME credits (ECMEC®s) awarded. Each medical
specialist was able to claim the hours of credit spent in the
educational activity and had to complete an EACCME®
evaluation form. Through an agreement between the Union
Européenne des Médecins Spécialistes and the American
Medical Association, physicians were able to convert
EACCME® credits to an equivalent number of AMA PRA
Category 1 CreditsTM. All registered delegates were also
emailed a Certificate of Attendance for ICOH 2018.

All submitted abstracts were published in a citable online
supplement to the Occupational and Environmental
Medicine journal. The OEM is a high quality international
peer reviewed journal covering current developments in
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occupational and environmental health worldwide.

The 11th Meeting of the Global Network of WHO
Collaborating Centres for Workers’ Health took place in
the RCPI, Kildare Street, Dublin [April 27-28, 2018].
In addition, 58 business meetings of I[COH Scientific
Committees, meetings of chairs and secretaries, national
secretaries, and regional meetings were held. This included:
New & Old ICOH National Secretaries Meeting and New
& Old Scientific Committee Chairs and Secretaries. The
Occupational Health Nurses Association of Ireland hosted a
unique global networking event on May 01 for international
colleagues and leaders within the field of occupational health
nursing. A student and early career/experienced experts
networking lunch on Friday May 04 was a great success.

The Faculty of Occupational Medicine (RCPI) hosted a
special event on Tuesday May 01 to honour the lifetime
achievement and exceptional contribution to the science and
practice of occupational medicine of three of its Fellows:
Prof Tar Ching Aw [posthumously by Prof David Koh]; Prof
Raymond Agius; and Prof Ewan MacDonald OBE.

The 4th Student Poster Competition gave an opportunity
for students to showcase their original research, meet other
students involved with OSH, and interact with occupational
health professionals. There were 75 posters in the
competition which was held over three days and following
interviews and scoring by judges — the best were given
awards in a range of categories. Also, a partial fellowship
to attend an ILO Master in OSH was assigned to two ICOH
candidates from developing countries who give a scientific
presentation.

Following the first ICOH General Assembly, the Congress
was opened on Sunday April 29 by Dr Martin Hogan,
Dublin 2018 Congress President with ICOH President Dr
Jukka Takala giving the opening welcome address. This
was followed by congratulatory addresses from: Martin
O’Halloran (on behalf of the Irish Government), EU
Commissioner Marianne Thyssen (Video), Deputy Director
general Deborah Greenfield ILO (Video), Nancy Leppink
ILO, Director General Tedros Adhanom Ghebreyesus WHO
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(Video), Dr Ivan Ivanov WHO, Director of Eurofound Juan
Menéndez-Valdés and President of the Royal College of
Physicians of Ireland Prof Mary Horgan. Dr Kurt Straif,
Head of the IARC monographs program and the IARC
Handbooks of Cancer Prevention at the International
Agency for Research on Cancer, Lyon delivered the opening
scientific keynote address on The IARC Monographs and
the Burden of Occupational Cancer. Prof Bengt Knave was
conferred with an ICOH Life Achievement Award at the
ceremony in recognition of 25 years of commitment and
support within the ICOH community. He was President
of ICOH from 2000 to 2003 and organiser of the 1996
Congress in Stockholm, Sweden.

Each morning of the Congress began with two plenary
sessions followed by eight parallel semi-plenary sessions —
except for Tuesday May 01 - when the Global Policy Forum
replaced the semi-plenary sessions. In the afternoons, there
were parallel special and oral abstract sessions after which a
range of business meetings and other events were held.
There were 11 plenary sessions delivered by speakers
from the following continents: Europe (4); Asia (3); North
America (1); South America (1); Australia (1); and, Africa
(1). The gender composition of the plenary speakers was
male (6) and female (5). The profile of the 32 semi-plenary
presentations was as follows: Europe (13); Asia (10); North
America (4); Africa (2); Australia (2); and, South America
(1). The gender composition of semi-plenary speakers was
male (18) and female (14).

1734 abstracts had been submitted and following review,
1682 were accepted. There were 777 general posters;
363 papers given in oral abstract sessions and 489 papers
delivered in special sessions. Continent of origin of the
submitted abstracts were: Europe (701); Asia (448); South
America (186); North America (160); Africa (132); and,
Australia (29). In total: there were 196 parallel sessions
(106 special sessions and 90 oral abstract sessions) with 852
individual presentations delivered during the week.

The top 10 parallel session themes were: work organization
and psychosocial factors (192); epidemiology (117); health
services research (101); occupational health for health care
workers (95); musculoskeletal disorders (92); occupational
medicine (89); respiratory disorders (87); accident
prevention (75); occupational health and development (67);
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and, work disability prevention and integration (65).

A special feature and major component of the Congress
was the Global Policy Forum on the theme of Preventing
Occupational Cancer — global policies and strategy. A
range of leading experts in the field including WHO and
ILO along with expert views from the regions discussed
relevant policies and strategies for the future. The session
was chaired by Dr Jukka Takala and included presentations
from Dr Kurt Straif, International Agency for Research on
Cancer; Dr Shengli Niu, International Labour Organization;
Dr Bill Gunnyeon CBE, Chair IOSH Board of Trustees;
Mr Hans-Horst Konkolewsky, International Social Security
Association; Dr Christa Sedlatschek, Director of EU-OSHA;
Dr Paul Demers, Director of Occupational Cancer Research
Centre in Canada; Dr David Rees, National Institute for
Occupational Health South Africa; Dr Timothy Driscoll,
University of Sydney, Australia. The Forum was well
attended and the app polling facility was used to identify
priorities. The session also facilitated the development of
a Dublin Statement on Occupational Health: New Avenues
for Prevention of Occupational Cancer and Other Severe
Occupational Health Hazards.

During the Congress week, there were a total of 7 worksite
visits to: Dublin Port; Tesco Distribution Centre; Diageo
Ireland/Guinness Brewery; Irish Aviation Authority and
Irish Naval vessel LE WB Yeats. In addition to the formal
scientific programme, the Safety and Health Exhibition
showcased the latest technology, equipment and ideas
related to occupational health and safety. A number of
short presentations on the theme of Best Practice were also
delivered by exhibitors.

The Congress dinner was held on Thursday May 03 with
800 people attending. The occasion was a great success
according to those who were in attendance.

The Congress Closing Ceremony was held on the
afternoon of Friday May 04 where President Jukka Takala
congratulated the local organisers for hosting a successful

event. He also thanked all delegates for their active and
positive participation in the Congress. On behalf of the local
organisers, Dr Martin Hogan and Prof Ken Addley gave
presentations outlining the key information and facts of
the 2018 Congress. This included results of an evaluation
where 85% of respondents indicated they had a 4 or 5 star
experience at [COH 2018. A summary of the very positive
EACCME evaluation feedback is shown below.

The Dublin Statement on Occupational Health: New
Avenues for Prevention of Occupational Cancer and Other
Severe Occupational Health Hazards was signed jointly by
the President Dr Jukka Takala and Dr Martin Hogan.

At the ceremony, winners of the Student Poster prizes were
given awards as follows: First, second and third places and
five runners-up. In addition, the Irish Faculty Doughty Prize
was awarded for the best poster in the WOPS category;
International Institute of Risk and Safety Management Prize
for Most Popular Student Poster voted by Participating
Students and, Cardinus Risk Management Prize for The
Most Popular Poster voted by Attendees of ICOH 2018. The
Irish Society of Occupational Toxicology Prize for the best
general poster in the toxicology category was also awarded.

The announcement of the 2021 Congress was given by
Prof Malcolm Sim, President of the ICOH 2021 Melbourne
Organising Committee and Melinda Miller ANZSOM
President following which the ICOH flag was handed over
to the Australian delegation by Dr Martin Hogan. The
President, Dr Jukka Takala drew proceedings to a close
indicating that the original objectives had been met and
offering his best wishes to all delegates.

Finally, a big thank you goes to all those who assisted
with the administration and supported the running of the
event in the CCD during the week — including our Faculty
administrator and Conference Partners International and the
ICOH secretariat. See you all in Melbourne, Australia in
2021!
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EACCME Report ICOH 2018 : Headline Summary

1 - Quality of the Event

How useful for your professional activity did you find this event?

Useful or very useful 96%
What was your overall impression of this event?

Programme : Good or Excellent 95%
Organisation : Good or Excellent 90%

2 - Relevance of the event

Did the event fulfil your educational goals and expected learning outcomes?

Somewhat or Very much 98%

Was the presented information well balanced and consistently supported by a valid scientific evidence base?

Somewhat or Very much 98%

How useful to you personally was each session?

Plenary Session : Useful or Extremely Useful 90%
Semi plenary : Useful or Extremely Useful 93%
Parallel : Useful or Extremely Useful 89%
Worksite Visits : Useful or Extremely Useful 79%
Policy Forum : Useful or Extremely Useful 93%

3 - Suitability of formats used during the event

Was there adequate time available for discussions, questions & answers and learner engagement?
Mostly or Always 94%

4 - Ways the event affects clinical practice

Will the information you learnt be implemented in your practice?

Somewhat or very much 92%

5 - Conflict of Interest & Commercial Bias

Did all the faculty members provide their potential conflict of interest declaration with the sponsor(s)
as a second slide of their presentation?

For the majority or all 91%

Do you agree that the information was overall free of commercial and other bias?

Agree or Strongly Agree 97%
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Members’ Activity

Policy debate at European Parliament to
pinpoint to neglected threat of skin cancer

Prof. Swen Malte John

Vice Chair of SC Occupational and Environmental
Dermatoses

Dept. Dermatology, Environmental Medicine, Health
Theory, UNIVERSITY OF OSNABRUECK

Dr. Marc Wittlich

Chair of SC Radiation and Work

Institute for Occupational Safety and Health of the
German Social Accident Insurance (IFA)

In its continuing efforts to draw attention to the so far
unmet pressing political, medical and safety needs in the
occupational health field of work-related skin cancer, the
Scientific Committee Occupational and Environmental
Dermatoses and the Scientific Committee Radiation and
Work provided meaningful input to the Policy debate “Skin
cancer — Safe work under the sun”, which took place on 27
March 2018 at the European Parliament in Brussels.

Around 15 million workers in the EU spend more than
75% of their working time outdoors and are thus regularly
exposed to solar UV radiation (UVR). Compared with the
general population, this doubles their risk of acquiring
non-melanoma skin cancer (NMSC) as pinpointed by
Prof. Swen Malte John, vice chair of the SC OED. While
NMSC can be prevented easily by implementing low-
cost and technically simple measures, outdoor workers
know very little about, and indeed are barely aware of the
risks they face when exposed to solar UVR at work. The
World Health Organization (WHO) and the International
Labour Organization (ILO) rank occupational exposure to
UV radiation as one of the main occupational hazards for
occupational cancer. Nevertheless, only 7 EU countries
recognize non-melanoma skin cancer as an occupational
disease. Yet, there is a growing body of research linking
exposure to UVR in outdoor workers to the rapidly
increasing incidence of NMSC. As presented by the chair
of the SC Radiation and Work, Dr. Marc Wittlich, recent
dosimetric assessment of UVR exposure of outdoor workers
with the GENESIS-UV system of the German Social
Accident Insurance revealed that exposures of up to 5 SED/
day are common, compared to a tolerable risk of 1,3 SED/
day. For instance, dock workers” yearly exposure has been
measured to be 222 SED, whilst masons/bricklayers have
on average an exposure of 435 SED per year. However,
the amount of UVR radiation significantly varies even
within the same profession. There is no other occupational
carcinogen where it is legally accepted for exposed workers
to exceed the threshold-levels regularly by five times. It
should be noted that solar ultraviolet (UV A,B,C) radiation
is classified by the International Agency for Research on
Cancer (IARC) as a group 1 carcinogen (like e.g. Plutonium,
Asbestos) associated with the highest level of causality for
cancers in humans, both melanoma and non-melanoma skin
cancer (NMSC).

Concerning the direct economic costs resulting from
this “inaction” with regard to improving prevention of
occupational skin cancer, these have been estimated to
reach up to € 853 million for all EU and EFTA countries.
If intangible costs (social, emotional and human) were
also included, this figure jumped to over € 2 billion a year.
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Authorities would save a great deal of money by investing
in much more ambitious prevention policies: specific
sun protection measures provide actual value for money!
Prevention is cheap and simple. This message needs to be
conveyed unremittingly to policy-makers, employers and
workers alike.

Another challenge mentioned at the Policy debate pertains
to the lack of notifications. There is a need for improved
registration of skin cancers around the World to have reliable
and valuable data. The association of occupational skin
cancer with the working environment is frequently still not
recognized. Data is important for future research but very
few cancer registries accept data about NMSC and where
recorded, practices diverge from country to country, and do
not always include occupations.

National campaigns are trying to get to grips with the
challenge posed by the growing incidence of NMSC in
outdoor workers. In Northern Ireland for instance, melanoma
cases among males were increasing by 4.2 % each year. The
national Cancer Focus NI therefore launched some years ago
an information campaign in the building sector, leading to
an increase of notifications at an earlier stage amongst male
workers. However, the best approach for the society as a
whole is to apply a behaviour-oriented prevention approach
already with childhood.

At European level, EU-OSHA in particular has lead research
and studies related to occupational exposure to carcinogens
concluding that UV radiation is one of the most common
carcinogenic exposures and skin diseases are among the
5 most reported occupational diseases in the EU Member
states. The EU-OSHA Healthy Workplaces Campaign
launched in April 2018, aims at targeting both policy-
makers, and workers and employers to raise awareness of
the risks posed by dangerous substances in the workplace
and support prevention.

At global level, due to the tremendous socio-economic
challenge and implications of UV-induced skin cancer
at workplaces, the World Health Organization (WHO in
cooperation with the International Labour Organization
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(ILO)) currently focus on this issue in the framework of
the UN Global Sustainable Development Goals (SDG).
A joint methodology is presently being developed for the
assessment of the global disease burden of occupational skin
cancer by solar UV, including systematic reviews and meta-
analyses of globally available data.

All stakeholders involved in the protection of outdoor
workers should thus realize that the incidence for NMSC is
by far the highest for any occupational cancer, representing
a real epidemic. Future efforts will aim at improving the
health and safety of the workers. Both Scientific Committees
are committed to further pursue this important issue in their
work plans.

MinOSH Skyrocketing into the New
Triennium!

Erik JORS, Chair of MinOSH (Clinic of Occupational
Medicine, Odense, University of Southern Denmark)

JINKY LEILANIE LU, Secretary of MiNOSH (National
Institutes of Health, University of the Philippines
Manila)

Dear All!

Welcome to the new ICOH triennium recently celebrated
in Dublin. MinOSH had several special, oral and poster
sessions where you contributed — well done! We feel that
OHS in mining is gaining a good foothold.

In the last triennium, we managed to publish papers and
celebrate the first conference on Mining within ICOH. Now,
we feel that MinOSH is skyrocketed into the new triennium
due to Jinky Lu, our new secretary from the Philippines
taking over a fertile ground created by Florencia Harari, our
previous secretary.

ICOH and MinOSH are now at the forefront of advocating
an occupational safety and health perspective in the TB
Declaration at the UN General Assembly by the end of
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September, 2018. A very promising initiative presented
in Dublin is to ask countries to include prevention of TB
among silica exposed miners by having the following OSH
statement in the UN-TB Declaration:

“Pursue primary prevention opportunities in high-risk
occupations by reducing silica dust exposures in mining,
construction and other dusty workplaces and implementing
worker TB surveillance and infection prevention and control
in healthcare settings.”

The above initiative is lead by Marilyn Fingerhut and Perry
Gottesfield, bravo!!! In fact, MinOSH has established a new
sub-committee under its auspices, which is the Silica Dust
Exposure and TB Sub-Committee.

MinOSH has organized itself into 4 subcomittees for this
Triennium:
1. Occupational Health Services for Mining

1.1. Informal and small-scale mining

1.2 Large scale mining
2. Repository for Mining Practices and Training
3. Silica Dust Exposure and TB
4. Conferences and Publications
Chairs and co-chairs for these committees are now in place
and we are ready to celebrate our first executive committee
meeting soon.
Conference participation is poised to be in focus at the
moment.

The chair of MinOSH was invited and will participate
together with ISSA Mining in the Health and Safety Session
at the 25th World Mining Congress in Kazakhstan with
the following presentations of MinOSH- the TB-Silicosis
initiative; and our experiences with small scale mercury-
free gold mining. (Please see https://www.wmc2018.org/en/
congress/about-congress).

In the coming years, we will co-organize and/or participate
in several conferences. We would like to invite all of you to
join us, and if possible, contribute by having your research
papers on OSH in Mining submitted to these conferences:

* The 69th National Conference of TAOH OCCUCON
2019 in Rajkot India from the 9. to the 12. of January on
the theme ’Achieving Vision Zero with the help of Basic
Occupational Health Services’. (http://occucon2019.com/)

e The 3th International Occupational and Environmental
Diseases Congress from the 3. to the7. of March 2019 in
Antalaya Turkey.(www.oedc2019.org)

* A joint conference in South Africa with ISSA Mining still
in planning.

* A conference in Indonesia which is planned to be the “2nd
International Conference of Mining Occupational Safety
and Health (MinOSH) and the 13th Occupational Medicine
Conference of Indonesia” which is also still in planning.

Please come forward and join MinOSH!
Best Regards

Live Talk Show at Romanian National
Television about ICOH Congress Dublin 2018

HOTII SUNT CREATIVI Fll PREVENTIV!
| 021.319.92.65/C Plltlili!!’

INTERES GENERA

wrenes genean.  PREVENTIA BOLILOR PROFESIONALE
021 .319.92.65 /021.319.92.66

We remember with pleasure the days spent in Dublin on the
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occasion of the 32nd ICOH Congress!

In Bucharest, prof. Carmen Busneag, National Secretary
of Romania, discussed at a live talk show at the National
Television about the world scientific news discussed at the
Congress, about Occupational Health for All symposium,
moderated by Professor Seong-Kyu Kang, but also
about commitment of ICOH to take action to prevent
occupational cancer and Asbestos-related diseases (ARDs)
in collaboration with other relevant international actors.

It was the first media coverage of ICOH's activity in
Romania since the new appointment as National Secretary
for the tenure of 2018-2021.

During the show, were presented to the public also films and
photos the Dublin ICOH Congres.

The link of the show is:
https://www.youtube.com/watch?v=U8-atTBJd2U

Joint Symposium: Overwork-related health
disorders, mental health and stroke/heat
diseases

(Karoshi)

Toru Yoshikawa
ICOH National Secretary for Japan
Email: yoshikawat@jnioshwork.com

AKkizumi Tsutsumi

Former Chair of SC for Cardiology in Occupational
Health

Committee of International Cooperation, Japan Society
for Occupational Health (JSOH)

Editor-in-Chief, Journal of Occupational Health

The Joint Symposium “Overwork-related health disorders,
including KAROSHI (mental health and stroke/heart
diseases) causes and their prevention” was held in
Kumamoto, Japan on 14 May 2018 by the research teams
in the Japan Society for Occupational Health (JOSH) and
the counterpart teams from the International Commission
of Occupational Health (ICOH). ICOH Secretaries for
Korea and Taiwan, Jehoon Roh, Korea, and Y. Leon Guo,
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Taiwan, supported the organization of the joint symposium.
This collaboration activity was planned to strengthen the
regional network of ICOH National/Area Secretaries and the
academic societies related to occupational health in Asia.

Symposist and young researchers in East Asia

One of key issues in occupational health is overwork-
related health disorders including KAROSHI (i.e., death
due to overwork). Accumulating scientific data provides
evidence of a relationship between long working hours
and neurological conditions, cardiovascular diseases
and mental disorders. Furthermore, the results of survey
analyses on the effectiveness of preventive measures against
KAROSHI have demonstrated that there is substantial
room for interventions on working hours. It seems however
that KAROSHI and other occupational risks cannot be
prevented by decreasing the number of working hours alone
and that continuous and multi-faceted efforts, including
understanding by the citizens, are necessary to prevent
KAROSHI and other relevant risks.

On this important topic, JOSH and the ICOH regional
network of National/Area Secretaries jointly invited
three relevant researchers from Japan, Korea and Taiwan.
Overwork-related health disorders have been one of the most
serious problems in the varying occupational health fields.
Each labour administration in this part of Asia has launched
several countermeasures against the disorders and research
results from researchers have provided new evidence on the
effects of these measures.
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Dr. Inah Kim from the Hanyang University College of
Medicine presented compensation issues related to cerebro-
cardiovascular diseases and mental disorders due to long
working hours in Korea. She reported various psychosocial
burdens that were recognized as occupational factors in the
compensation of mental illnesses and suicides in Korea.
In June 2013, the Ministry of Employment and Labor
(MOEL) revised the notification regarding criteria for the
recognition of occupational cerebro- or cardiovascular
diseases. According to this notification, weekly working
hours constitute the most important risk factor to decide
compensation according to the Industrial Accident
Compensation Insurance Act (IACIA). At that time MOEL
also added post-traumatic stress disorder (PTSD) due
to work-related psychological trauma. In 2016, MOEL
amended the Act again and added depressive episodes or
adjustment disorders due to third-party workplace violence
or directly related stress. The Korea Workers’ Compensation
and Welfare Service (KOMWEL) provided for Dr. Inah
Kim team an electronic database about initial applications
for compensation, and she reported the current situations
of Karoshi compensation data and progress in amending
the guidelines for evaluating work-relatedness of mental
disorders and suicides in 2018.

1 health disorders

r disease an
r (Karoshi)

th Korea

Dr. Inah Kim from Korea

Dr. Ro-Ting Lin from the China Medical University,
Taiwan, examined the importance of reducing working
hours by addressing the recently launched occupational
health policy and its effects. Dr. Lin reported that although
Taiwanese workers had longer working hours compared to
those in other countries, Taiwan did not have official criteria
for recognizing overwork-related diseases until 1991, and it

did not recognize its first case of overwork-related disease
until 2006. In view of the working environment in Taiwan,
reducing working hours was the key element to reducing
the burden of overwork-related diseases. She concluded that
recent research results could contribute to the government’s
decision-making process and the society’s understanding
of preventable overwork-related diseases in each industry
sector by providing justification for proceeding to new

policies.

vork and the effects

s on overworl

tion in the Taiw:

Ro-Ting Lit

Dr. Ro-Ting Lin from Taiwan

Dr. Masaya Takahashi from the National Institute of
Occupational Safety and Health, Japan, reported evidence
from field studies that had been conducted based on the
Death from “Overwork Prevention Countermeasures
Promotion Law” launched in 2014 in Japan. He reported
that even though over 30 years had passed since the social
recognition of adverse health effects of overworking, Japan
continued to face KAROSHI problems. During the past 15
years, approximately 300 private sector employees were
compensated annually as a result of occupational-related
cerebro/cardiovascular diseases. Furthermore, almost
500 private sector employees who suffered from mental
disorders were compensated each year since 2012. As many
as one hundred of these individuals committed suicide. He
concluded that given the characteristics of the KAROSHI
problems, we should establish strategies to avoid long
working hours and to better optimize work schedules, the
psychosocial work environment and work safety. Our effort
should also be directed at promoting adequate rest and
sleep of all workers as a vital precondition for our healthy
working life.
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In the symposium, we discussed comparisons of scientific
evidence and legislations across these different social
backgrounds with a view to providing useful insight into
tackling this common social issue. This symposium became
a forum for fruitful discussion by young researchers as
well. We thank for young researches, Estuko Yoshikawa,
Yosuke MIYAZAKI, Yumi Sano, Kanami Tsuno, Miho

Chair, Tsustumi, Yoshikawa
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Omori, Tomohiro Ishimarun Ayako Hino and and Hisashi
Eguchi who support this symposium. After the symposium,
young researchers held a round table discussion with the
sympsists with friendly atmosphere. It was agreed to extend
collaboration through the ICOH network to work on this
urgent issue.

A round table discussion
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HOT Topic

Sustainability of Health Insurances and Technical
Claim Management

Guilherme Augusto Murta
Specialist in Occupational Medicine and president of the
Paranaense Association of Occupational Medicine.

Medicine of the Future or Future of Medicine?

When experienced and billionaires Jeff Bezos, Warren Buffett
and Jamie Dimon' understood in early 2018 that health care
costs are rising and increasingly unsustainable, they saw the
creation of a health care business as an opportunity to face
the problem. With this, there was strong evidence that the
challenges exceeded the scope in which until then they were
discussed by scholars in the area of health, reaching the
attention and explicit concern of the economic sector.

That was no accident. To get an idea of the size of the problem,
US military forces?, known for war investments, spent
US$611 billion in 2016. In the same period, the cost of the
American health system surpassed 3 trillion dollars®. Still in
that year, the costs of the North American health system, per
capita, were estimated at US$ 10,348. In comparison, the
Organization for Economic Co-operation and Development
(OECD) countries average only a third of this figure®.

But the sustainability problem of the health system is not

1) http://money.cnn.com/2018/01/30/news/economy/health-care-costs-eating-
the-economy/index.html

2) https://pt.wikipedia.org/wiki/Lista_de_paises_por_gastos_militares_2

3) https://www.thebalance.com/causes-of-rising-healthcare-costs-4064878 3

4) https://www.pgpf.org/chart-archive/0006_health-care-oecd 4

unique to Americans. The well-known National Health
System (NHS) in the United Kingdom is facing a crisis of
increased demand for care, which has not been accompanied
by adequate structure’, including patients dying in the
corridors of health services while waiting for hospitalization®.
In Brazil we may find complex problems and varied scenarios.
There are generous health plans that costs almost R$100,000
per capita a year’. There are also companies that have self-
managed health care provider that costs the equivalent of
10% of the business's revenues (cost of 1.8 billion reais)®.
While national inflation is below double digits, the latest
available medical inflation rate (Medical-Hospital Cost
Variation - VCMH) reached 20.4% (relative to 2016). In
comparison, in the same period, the General Market Price
Index (IGP-M) was 2.95% and the National Wide Consumer
Price Index (IPCA) was 6.29%. When comparing these
numbers, projecting for the future, we verified that the
correlation of VCMH/IGP-M forms an exponential curve,
which is clearly unsustainable.

The remuneration model Fee for Service (FFS), predominant
in Brazil, is clearly inefficient. In this model, the remuneration
of the health professional and the services are based solely on
the use. Quality is not taken into account. For instance: A
physician who performs four appointments per hour
(15-minute consultations) is less profitable financially than
one who makes 6 appointments per hour (10-minute
consultations) and even less than one who makes 12 per hour
(5-minute consultations). Meanwhile, the quality factor per
appointment is not considered for fee purposes. In relation to
hospital services, this logic also prevails. When hospitalized
to be operated the hospital is remunerated. If there are no
subsequent complications there is no more hospital
remuneration. On the other hand, if the case complicates and
other interventions are necessary due to the original

5) https://www.theguardian.com/society/2018/apr/02/nhs-is-facing-year-round-
crisis-says-british-medical-association

6) https://www.independent.co.uk/news/health/nhs-winter-crisis-latest-
hospitals-full-patients-figures-jeremy-hunt-news-updates-a8189066.html

7) http://www.gazetadopovo.com.br/blogs/lucio-vaz/2018/03/27/medico-no-
exterior-e-ambulancia-aerea-conheca-o-generoso-plano-de-saude-vitalicio-
senado/

8) https://www 1 .folha.uol.com.br/mercado/2018/03/funcionario-dos-correios-

contribuira-com-plano-de-saude-decide-tst.shtml
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procedure, there is respective remuneration. Other possible
pay models (pay for performance, shared savings, prospective
paid bundles, capitation) have not found fertile ground for
development in the country and are infrequent in
supplementary health.

The Brazilian population is also progressively aging. In the
population with private health insurance, studies indicate that
this aging is even faster compared to the general population’.
It is known that the advancement in age also leads to growth
in health spending. This is even more pronounced when there
is no adequate preventive care of the population, having no
efficient epidemiological strategies to reduce risk factors for
disease development (sedentary lifestyle, smoking,
overweight) or for the health monitoring of people with
chronic diseases in an attempt for them to adhere to the
appropriate treatment. These conditions synergistically lead
to a progressive demand for health services focused on the
treatment of complex and costly situations.

Technological advances should also be put in place to benefit
patients. However, this assessment should be judicious and
evidence-based so as not to fall into a fad that adds little or
nothing to the efficient treatment of patients. In addition,
there must be an effort to make the sustainable solutions. In
the USA, the new technologies corresponded to 48% of the
increase related to the health care cost between 1960 and
2007'°. In Brazil we also had reflexes with the technological
progression. In 2018, the list of procedures covered under the
National Regulatory Agency for Private Health Insurance
and Plans (ANS List) is projected to increase by 1.43% of the
estimated assistance expenses for the year''. Thus, if on the
one hand there is a requirement for coverage of new codes
(procedures, medications, technologies) progressively, year
by year, on the other hand, there is a need for contingency of
costs related to the charging of beneficiaries monthly

9) http://www.ans.gov.br/images/stories/Particitacao_da_sociedade/lab_dides/
Martha-Modelos-de-Remuneracao-LABDIDES-03-05-16.pdf

10) Sheila Smith, Joseph P. Newhouse and Mark S. Freeland. Income,
Insurance, And Technology: Why Does Health Spending Outpace Economic
Growth? Health Affairs 28, no.5 (2009):1276-1284. doi: 10.1377/
hithaff.28.5.1276

11) Confedera¢do Nacional da Industria. Andlise de impacto or¢gamentdrio:
tecnologias incorporadas pelo rol de 2018 da ANS. Confederagdo Nacional
da Industria, Servigo Social da Industria. - Brasilia: CNI, 2018. 153 p.: il.
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payments.

There is also the culture of the population regarding medical
care. It is not uncommon to understand that specialized
medical care, rather than the generalist, is seen as providing
better quality services. However, the integral view of the
patient (technically ideal) and the possibility of attending to
all age groups and genders have raised awareness about the
possibility that the family physician (primary care specialist)
is the gatekeeper in the supplementary health system. Studies
show that the family physician has more than 85% of the
cases served'?">. Another commonly held understanding is
that the request for various examinations during medical
appointments corresponds to a demonstration of patient care.
However, this is not always true. The exams are
COMPLEMENTARY to the medical consultation, being the
clinic (anamnesis and physical examination) sovereign.
Requesting unnecessary exams (not based on scientific
evidence) can lead to overdiagnosis and overtreatment; that
is, the possible pseudo-therapeutic consequences may result
in unnecessary damage (iatrogenesis) to the patient'* .
Thus, if there is no change in this scenario for the future, the
combination of the previously discussed tend to form an
equation which result is unsustainable for supplementary
health in Brazil, and may even collapse.

Some signs of this possibility are becoming reality. In the first
quarter of 2017, while 22 operator registrations were
canceled, only 11 were created'®. These negative results have
been repeated in the last historical series. In addition, natural
person plans (annual maximum inflation regulated under the
National Regulatory Agency for Private Health Insurance
and Plans) have been increasingly available, especially in
operators of better quality and scope'”-'*. Health plans made

12) Ademir Lopes Junior. Rev Med (Sao Paulo). 2012;91(ed. esp.):39-
44. Available in: https://www.revistas.usp.br/revistadc/article/
viewFile/59009/61997

13) https://istoe.com.br/209067_HA+EXCESSO+DE+EXAMES+/

14) http://www lessismoremedicine.com/

15) https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4758471/

16) https://iessdata.iess.org.br/dados/nomh

17) https://oglobo.globo.com/economia/defesa-do-consumidor/plano-de-saude-
individual-mais-raro-caro-15848792

18) https://www.terra.com.br/noticias/dino/maioria-dos-planos-de-saude-nao-
vende-para-pessoas-fisicas-por-que-isso-acontece,86fcdd9a687d81dae7571
39elcab7cbezvv2tmze.html
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available through a legal person (business plans) are still
more viable, as the resulting claims are collected by the
contracting company. Even so, as business plans monthly
payments continue to increase annually, they are also
becoming unfeasible for many entrepreneurs.

For these challenges there is no ready solution and certainly
there is no easy solution. But it is a start to know what does
not work and look for alternatives. The certainty is that there
are options and opportunities, especially for technically
trained professionals, in building a future with better
prospects for supplementary health.

Basic Regulatory System of Occupational Health
in China

Min ZHANG

Professor, Chinese Academy of Medical Science / Peking
Union Medical College, Beijing, China

Vice-Chairman, Occupational Health Standards Committee
of the National Health Standards Commission, China

China is the country with 776.03 million working population
which account for 56% of the 1.38 billion total population at
the end of 2016, undoubtedly, occupational health (OH) in
China is fundamental to Chinese society as well as to the
world. This article introduces the basic regulatory system of

19) National Bureau of Statistics of China. Statistical Communiqué of the
People’s Republic of China on the 2016 National Economic and Social
Development [Internet] Beijing: National Bureau of Statistics of China
[cited 2018 May 30]. Available from: http://www.stats.gov.cn/english/
PressRelease/201702/t20170228_1467503 .html

OH in China, aims to promote better understanding to
Chinese situation from the international society, facilitate
further international cooperation.

1. Newly established National Health Commission

Atthe beginning of 2018, China rolled out a massive reshuffle
plan to deepen institutional reform of the Party, the top
legislature, the central government, the top political advisory
body and the armed police forces.

Accordingly, a new National Health Commission has been
set up, the reform aims to promote the Healthy China 2030
strategy and ensure the delivery of comprehensive lifecycle
health services for the Chinese people. Especially, the
responsibility of OH of the formal National Health and
Family Planning Commission (NHFPC) and the formal State
Administration of Work Safety (SAWS) will be merged and
authorized to the National Health Commission.

2. Main Stakeholders of OH

In compliance with the legal system in China, there are four
tires of rule of law, following a top-down order: (1) The tire
one is the Constitution which is adopted and released by the
Plenary Session of the National People’ Congress; (2) The
tire two is law which is adopted and released by the Standing
Committee of the National People’s Congress, the Law of
People’s Republic of China on Prevention and Control of
Occupational Diseases (ODs Law) is the key law; (3) The tire
three is Regulation which is adopted and released by the State
Council; (4) The tire four is National Occupational Health
Standard which is examined by the National Committee of
Occupational Health Standard and submitted to the National
Health Commission, eventually adopted and released by the
National Health Commission.?’

With the effort of law enforcement and management practice
of OH, many stakeholders play active role, they are interactive
and interrelated across government, employer, employee and
provider of OH service and technical support, main
stakeholders of OH in China are demonstrated in Figure 1.

20) Zhang M, Wu RL. The Implementation Note for Guideline for Prevention
and Control of Occupational Exposure to Blood Borne Pathogens. Beijing:
China Science Publishing & Media Ltd. 2018.
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Employee ’

Provider of
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technical
support

4 )

Ministries under State Council:

* National Health Commission

* Ministry of Human Resources and
Social Security

* National Reform and Development
Commission

* Ministry of Industry and Information

* Ministry of Finance

* Ministry of Ecology and
Environment

* Ministry of Emergency Management

Relevant departments in varied
local government

\ J

Representatives of employer

* China Enterprise Confederation

* Enterprise Confederation in varied
local level

* Enterprises’ Association

Representatives of employee

¢ All-China Federation of Trade
Unions

¢ Federation of Trade Unions in varied
local level

\- Industrial Union

J

Governmental organization at

varied level

* University, College

* Center for Disease Control and
Prevention

¢ Public Hospital

* Community Health Center

» Township Hospital

Non-Governmental Organization at
varied level
e Association of Industrial

¢ Industrial Union

Figure 1: Main stakeholders of OH in China
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Particularly, main responsibilities of National Health
Commission is authorized by the ODs Law, including: (1)
Formulation of laws; regulations and standards on
occupational diseases (ODs) prevention and control, and OH;
(2) OH surveillance; (3) Management of ODs diagnosis; (4)
Capacity building and management of OH services; (5)
Notification and publication of ODs; (6) Treatment and
rehabilitation of patients with ODs; (7) Supervision of OH
and safety in workplaces; (8) Investigation and control of
occupational accidents, emergency response.

OH related responsibilities of Ministry of Human Resources
and Social Security is mainly authorized by the ODs Law, the
Law of People’s Republic of China on Social Security, and
labour related laws, including: (1) Insurance of industrial
injury (including ODs); (2)Labour market inspection
(contract of employment, child labour, female worker,
underage workers).

3. National OH Standard System

Since the enforcement of the ODs Law in 2002, the national
OH standard is legally drafted and promulgated by the
national health department under the State Council (currently
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Submit the work plan of the national
standards for approval to the National
Health Commission

Follow-up and comparative study of
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National Occupational Health
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Active participating and application
of international occupational health

/

Examination, review and
implementation of the national

standards

Scientific research to provide best

standards

evidence for setting up the national
standards

Figure 2: The major functions of the National OH Standard Committee in China

the National Health Commission), the system of national
standard of OH in China has been primarily established,
provides technical support to the implementation of the ODs
Law, OH Standard Committee is subordinated of the National
Health Standards Commission which led by the National
Health Commission, the major function of National OH
Standard Committee is showed in Figure2.

From nature of OH standard, all the standards are legally
issued as compulsory or voluntary. However, from
professional perspective, two groups of the standard are
outlined as follows.?!:??

1. Preventive OH Standards, including:
* Basic occupational technical guideline
* Hygienic standards for the design of industrial enterprises
* Method of chemical toxicity classification and

21) Zhang M, Li T, Du XY. Construction of occupational health standard
system in China (in Chinese). Labour Protection.2009;7:13-15.

22) Zhang M, Li WJ. Establish and Explore of the System of Occupational
Health Standard Theoretical Model: Based on Specific Occupational
Hazard-oriented Circle of Initiative Systematic Risk Assessment up to Risk
Management (SOS-HORA Model). (in Chinese)China Health Standard
Management. 2015;6:1-6.

identification

¢ Occupational exposure limit in workplaces and its
detection method

* Biological exposure index and its detection method

* Requirement and specification of collective protective
equipment and personnel protective equipment

e Sector-tailored comprehensive guideline

e Job-tailored comprehensive guideline

* Substance-based comprehensive guideline

2. Security to the potential suffering of ODs, including:

e National criteria for diagnosis of ODs

* National criteria for OH surveillance
Additionally, national standard of public health emergency
response is issued by National Health Standards Commission,
standard of identification of labor ability and grade of
disability caused by work-relate injuries and ODs is issued by
Ministry of Human Resources and Social Security.
In practice, the System of Occupational Health Standard
Theoretical Model has been explored and established, based
on specific occupational hazard-oriented circle which initiates
from systematic risk assessment to risk management,
particularly, chemical generation to transmission should be
evaluated in each step across the circle.
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Powerful Women's Hands

Igor Bello

Geophysical engineer.
Graduate in Management Sc.
Master in Occupational
Health. Master in
Ergonomics and
Psychosociology. Doctor on
Labor Studies. Simon
Bolivar University. Email:
ibello.medex@gmail.com

Acran Salmen-Navarro
MD, MSc in Ergonomics. OH Specialist. Candidate for
PhD, New York University. Email: acran3000@gmail.com

Atthe end 0of 2016, a research was completed on Occupational

Health and Gender, which provides valuable scientific

argument on women's greater capacity to perform repetitive

tasks involving a pinch and grip manual force of less than 15

N or manual loads of less than 50 gr per repetition, in relation

to the same tasks performed by male workers.

This ergonomic study, which sought to establish the

differences between men and women in repetitive work, was

carried out between 2015 and 2016 with a population

composed by 300 workers (150 women and 150 men) of

three industrial sites located in Valencia (Venezuela), Santa

Cruz de Aragua (Venezuela) and Tijuana (Mexico) in sectors

of electric fan manufacture, snack packaging and toy

assembling. These were the selection criteria:

* Two or more years of work in the same line.

 Without pre-existing diseases or conditions.

* A similar and homogeneous biomechanical requirement.

e Pre employment, Pre Placement medical and functional
evaluation.

The study correlates three variables: Workplace Risk Factors

(biomechanics: repetition and postures, psychosocial:

quantitative psychological requirements), workers health

assessment and workplace productivity.

The biomechanical risk for repetitiveness was assessed by
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the OCRA index method. Postural risk was assessed using
the OWAS method. Psychosocial risk was assessed using the
ISTAS / COPSOQ method. The health assessment focused
on the functional status of the upper extremities, especially
the wrists and forearms, searching for CTS, De Quervain,
Trigger Finger, tenosynovitis, bursitis, and other tendinitis.
These assessment where performed by clinical evaluation,
dynamometry and goniometry as well as applying Kuorinka
questionnaires. An analogue functional evaluation and
assessment was performed to the cervical, thoracic and
lumbo-sacral vertebrates. Additionally, lower extremities
were also evaluated due to a high physical load demanded by
prolonged sitting or standing. Productivity was extracted
directly from the payroll system (productivity bonuses).
Females were found to have lower biomechanical negative
effects in the upper extremities compared to similar male
exposures, having females on average, a higher rate of
productivity, especially in the case of low force demands.
Among all causes we evidenced, an important one can be
attributed to the fact that men used on average, higher force
than what was strictly necessary for accomplishing the task,
mobilizing a greater number of muscle groups than those
used by the female group. Another observed phenomenon is
that the male group always started (weekly and daily) with
peaks of productivity (higher than the average productivity of
the female group), but this decreased throughout the day and
week; however the productivity of the female group remained
constant and finally was, on average, slightly higher than that
of the male group. A more longitudinal analysis of the
marginal productivity per worker in the last year shows even
more definitive results, with the female population having an
annualized productivity 18.3% higher than the males, taking
into account the effect of absenteeism, medical leaves and
rotation.

Females also showed a greater resilience to conditions of
high repetitiveness that demanded high quantitative
psychological demands, and still maintain productivity rates
over time, which did not happen in the group of men,
evidencing also lower rates of rotation and absenteeism for
musculoskeletal disorders.

However, women showed higher physical and functional
negative musculoskeletal effects especially in the cervical
and lumbar level, in addition to higher rates of vascular
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affections in the lower extremities.

The study does not show a greater biomechanical resistance
of the female articular systems in relation to the masculine
ones, but it does show a greater “muscular intelligence” in
the accomplishment of the tasks, which acts as a protective
factor and synergizing productivity. From a macroergonomic
point of view, the female population was more resilient,
which allows maximizing the learning curve, also increasing
job availability and minimizing workplace rotation. These
protective factors can be incorporated into the workflow
protocols and procedures as part of an action plan for the
prevention of ergonomic and psychosocial risks from which
both gender groups can benefit.

Further Information
- Bello, I.; Salmen-Navarro, A. (2016). Ergonomics and
Decreasing Marginal Returns. Orlando, FL: AHFE 2016

Conference Proceedings ISSN: 2194-5357.

- Boscan, A. (2007). Feminism, as a liberation movement of
women and men. Maracaibo: University of Zulia.

- Brunel, S.and Moreno, N. (2004) Guide for the improvement
of the health and work conditions of women Confederal
Secretariat of Women. Community of Madrid: Confederal
Secretariat of Environment and Occupational Health.

- Delgado, A. (2007) Gender, health and work. In Varias
looks, a single perspective in Women in the World: History,
revolutions, dictatorships, work, religion and poetry.
Delgado de Smith, Y. and Gonzdlez, M. (Comp.). Valencia:
Laboratory of Research in Labor Studies (LAINET),
University of Carabobo.

- Seifert, A. (1999). The work of women and the risks of
musculoskeletal injuries. In: ISTAS. I Labor Health Forum:
Musculoskeletal injuries. Valencia.
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Résumé en francais

Message du Président

La CIST de Dublin et autres articles liés.

La CIST a vécu un congres tres
réussi a Dublin entre fin avril et
début Mai 2018. Un compte rendu
détaillé sera bientdt disponible et je
suis slir que des rapports basés sur
certaines présentations et activités

zen 2

intéressantes ont déja été réalisés —

méme dans ce bulletin. Quelques
points que j’ai pu voir pendant cette semaine de congres :

—_

. Lalocalisation du congres a Dublin était superbe et I’ organisation
coordonnées par le « Royal College of Physicians of Ireland »
ainsi que les organisateurs techniques du congres fut tres bien
réalisées, un grand MERCI ATOUS !

2.J’ai été personnellement tres satisfait du contenu de ce congres,
tout particulierement la couverture du theme du « Cancer
Professionnel » lors de la cérémonie d’ouverture de ce congres,
jusqu’au forum politique et pour finir avec la Déclaration de
Dublin 2 la fin du congres, ceci sera expliqué plus en détail ci-
dessous.

3. Tous les principaux partenaires et les organisations soeurs étaient
activement présents de ’OMS et de I’OIT aI’AISS,aI'lOHA, a
I’AlIT, a I’AIE, a 'lOSH et encore beaucoup d’autres.

4. Le Conseil d’administration de la CIST et I’ Assemblée générale
annuelle de la CIST ont travaillé ensemble avec les nouveaux
titulaires des fonctions, y compris avec les nouveaux membres
du Comité scientifique, les secrétaires nationaux et les membres
groupes de travail et groupes de taches. En outre, j’ai apprécié
votre confiance en confirmant mon role de président pour trois
autres années.

5.La CIST a nommé cinq nouveaux membres d’honneurs, leurs
noms et photos sont bien présentés sur le site Web de 1a CIST. J’ai
remarqué que le professeur Bengt Knave, ancien président de
ICOH, a vraiment apprécié et a visiblement été tres touché par la
présentation et par I’émouvante vidéo en son honneur, montrant
le moment ot il recut le prix de la CIST « Life Achievement
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Award » lors du 32eme Congres de la CIST, lors de la cérémonie
d’ouverture le 29 avril 2018 en reconnaissance de ses 25 ans
d’engagement et de soutien au sein de notre communauté.

Par rapport au
sujet du cancer
professionnel, jai
eu une mission de

voyage tres
intéressante a
Washington DC
en recevant le prix

Irving J. Selikoff
de la part de Dr

Richard Lemen,
chirurgien général
adjoint de

I’ Asssistance des
Etats-Unis, lors de
la conférence
ADAO. Merci a
Linda Reinstein,

A coté de Juliette, Denis Bernier (a
droite), époux de Julietta, et Paul
Demers du Canada (a gauche)

présidente de
I’ADAO  pour
votre organisation. J’ai également eu I’occasion de rencontrer la
Doctoresse Julietta Rodriguez Guzmédn de I'OPS / OMS a
Washington. Elle n’a malheureusement pas pu nous rejoindre au
Congres de la CIST a Dublin pour des raisons de santé. Dans la
photo de la maison classique de Julietta a coté de I’Université de
Washington DC et du « Watergate Building » sont, Paul Demers qui
a parlé au nom de Julietta a Dublin, et Denis Bernier, le mari de
Julietta.

Action de 'OMS

L’OMS a organisé une consultation sur « la santé des travailleurs »,
juste avant la Conférence de Dublin, a Geneve. En outre,
I’ Assemblée mondiale de la Santé¢ (WHA) - organe décisionnel de
I’OMS composé de 195 gouvernements et parties prenantes non
étatiques - a tenu son Congres annuel majeur juste apres la CIST de
Dublin. La CIST était bien représentée par 1’ancien président, le Dr
Jorma Rantanen, qui a pris la parole a I’ Assemblée mondiale de la
santé. Il a été soutenu par IOHA et IEA. Jorma a souligné ce qui
suit:
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Déclaration conjointe de la CIST, de 'IOHA et de I’AIE sur le
treizieme programme général de travail de I’'OMS (GPW) 2019-
2023

1) Extension du Plan d’action mondial de I’OMS au niveau de la
santé des travailleurs jusqu’en 2023 et inclusion dans le
programme du développement des services de santé au travail
spécialisés ou de base (incluant I’hygiene au travail et facteurs
humains / services de conception ergonomique) pour I’ensemble
des travailleurs; la vie professionnelle organisée, les travailleurs
indépendants et les travailleurs du secteur informel,
conformément a la stratégie de 'OMS sur la couverture sanitaire
universelle, la couverture sanitaire universelle et I’'Objectif de
développement durable des Nations Unies n ° 3.

2) Mise en place d’'un programme mondial de 'OMS pour la
prévention du cancer professionnel et I’élimination des maladies
liées a I’amiante conformément a la résolution des Nations Unies
sur la prévention des maladies non transmissibles et le Plan
d’action mondial 2013-2020 de I’'OMS.

3) Renforcement du Programme mondial OIT / OMS pour
I’élimination de la silicose, y compris des actions contre la
tuberculose chez les travailleurs exposés a la silice et chez les
agents de santé, conformément aux efforts déployés par I’ONU
et 'OMS pour prévenir et éliminer la tuberculose.

Voir la déclaration complete sur http://www.icohweb.org/site/
news-detail.asp?id=151

Tout cela est basé sur la déclaration de la CIST a Dublin 2018,
formuléetréssoignesementd’une maniere « forteetrévolutionnaire»,
expliquant la feuille de route pour I’action future de la CIST et pour
celles des organisations partageant les mémes idées. Cette
déclaration reflete de facon précise et conforme la politique actuelle,
au niveau de sa mise en ceuvre, son information et I’éducation, ainsi
que des actions internationales et de la CIST. Un exemple du texte
de la déclaration de Dublin est le suivant:

«a) Les organisations internationales, I’'OMS, I’OIT, les ONG
internationales, I’AISS et autres organisent et mettent en
ceuvre le Pacte mondial pour soutenir la réalisation des ODD
du Programme de développement durable des Nations Unies
2030 et d’action de prévention des cancers professionnels et
ARD;

b) Elaborer un Pacte pour I’interdiction mondiale de I’amiante; ...

»

Je vous encourage vivement a lire la Déclaration de Dublin pour

le site Web de la CIST: http://www.icohweb.org/site/news-detail.
asp?id=148

Nouvelles informations sur I'amiante

Le groupe de travail de la CIST sur le cancer professionnel a
fortement soutenu 1’examen des questions liées a ’amiante. Une
initiative récente lancée par le professeur Ken Takahashi consistait
a convenir d’une série d’articles scientifiques sur ’amiante dans
divers pays, en collaboration avec la Revue internationale de
recherche environnementale et de celle de la santé publique. C’est
ce qu’on appelle le « Panorama global des expériences nationales
dans les actions de santé publique visant a interdire I’amiante». Un
certain nombre de documents ont déja été publi€s par I'lJERPH,
notamment en Australie, Nouvelle-Zélande, République de Corée,
Suede, Italie, Hong Kong, Japon, Taiwan, Canada, Etats-Unis,
Allemagne et autres. J’ai joué un rdle majeur dans 1’élaboration
d’un papier éditorial de la série Panorama intitulé « Le désastre
global de I’Amiante ». Ce papier fait état d’'un nombre annuel de
déces liés aI’amiante dans le monde : 255 000 déces, ce qui dépasse
largement les estimations de ’OMS et de ’OIT basées sur les
connaissances d’il y a 20 ans. A Sao Paulo en 1998 ot j’ai présenté
I’OIT on estimait que 100 000 personnes meurent chaque année de
I’exposition a I’amiante. Je pensais que je disais quelque chose de
fort et de radical a I’époque, mais le temps s’est avéré encore plus
alarmant et les nouvelles connaissances montre que la réalité
dépasse largement les anciennes estimations. La nouvelle estimation
indique que 20 tonnes d’amiante produites et consommées tuerait
une personne, n’importe ol dans le monde. Voir tous les documents
connexes en entier & http://www.mdpi.com/journal/ijerph/special _
issues/asbestos#published (acces libre), et www.mdpi.com/1660-
4601/15/5/1000

Le futur de la CIST

La CIST est aujourd’hui un acteur reconnu et respecté en matiere de
santé et de sécurité au travail. Mettons-nous tous au travail pour un
avenir durable, meilleur et plus sain pour I’ensemble des travailleurs
du monde entier. C’est la bonne chose a faire - ¢’est éthique.

Jukka Takala
President de la CIST

-~
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Informations du secrétaire general

Cher membre de la CIST,

Le 32eme Congres de la CIST s'est déroulé avec succes lors de
la « Convention Center Dublin » (CCD) a Dublin, en Irlande
du 29 avril au 4 mai 2018. Plus de 2200 délégués ont assisté et
participé a 42 présentations, 196 sessions spéciales et
abstraites, plus de 700 affiches et 852 présentations
académiques dans les sessions paralleles. Un remerciement
particulier a tous ceux qui ont assisté au Congres et contribué
a son succes. Pendant la semaine du Congres, le personnel de
la CIST a accueilli les participants du congres au stand de la
CIST pour donner des informations sur l'organisation, pour
renouveler leur statut de membre, pour aider les nouveaux
candidats intéressés a nous rejoindre. Du matériel promotionnel
a également été distribué. Plus de 250 membres de la CIST ont
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renouvelé leur adhésion pour la période triennale 2018-2021
sur place et environ 100 demandes de nouveaux membres ont
été recueillies.

Permettez-moi de saisir cette opportunité pour vous informer
que la campagne de renouvellement pour la période triennale
2018-2021 va commencer. D'ici juillet 2018, le Secrétariat de
la CIST vous enverra une communication écrite par courrier
ordinaire avec le formulaire de réglement et des informations
sur la maniére de renouveler 1'adhésion. Nous sollicitons votre
collaboration afin de nous informer le cas échéant de toutes
modifications éventuelles de vos coordonnées (adresse, email)
afin de faciliter nos échanges. La premiere Assemblée générale
tenue a Dublin le 29 avril a décidé de maintenir inchangés les
frais pour les membres individuels. Suite a l'expérience
positive déja en place pour les membres individuels,
I'Assemblée générale a décidé de fixer des baremes différents
a trois niveaux de PIB pour les membres de soutien dans le but
d'encourager les membres collectifs des pays a revenu faible et
intermédiaire a rejoindre la CIST. Les frais d'adhésion a la
CIST pour la période triennale 2018-2021 sont disponibles sur
le site suivant : http://www.icohweb.org/site/members-info.
asp.

Sergio Iavicoli, MD. PhD
Secrétaire Général de 'lCOH
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Message de I'éditrice
Chers membres,

La CIST 2018 a Dublin a été un grand succes. Tous ces
événements aussi réussis qu’intéressants vont nous manquer !
Dans ce numéro du bulletin de la CIST, nous présentons les
accomplissements de la CIST 2018. De nombreuses activités
importantes sont décrites, telles que des déclarations conjointes
de la CIST, de I'lOHA et de I'AIE, et des activités réussies des
SN dans les pays d'Asie de 1'Est.

Nous avons trois sujets d’actualités : la durabilité des
assurances santé et la gestion technique des sinistres par le Dr
ROSYLANE MERCES, le systtme de réglementation
fondamentale de la santé au travail en Chine par le professeur
Min Zhang et la force de travail des femmes par Igor Bello.

Je souhaite encourager nos membres a envoyer des mises a
jour surles événements a venir dans leurs comités scientifiques,
les événements actuels dans notre domaine, et d'autres
nouvelles/informations importantes qui peuvent étre incluses
dans notre bulletin.

[La planification éditoriale du bulletin de la CIST]

Pour 2018 et 2020 :

1) Vol. 1 : ler AVRIL (date limite de soumission des articles :
10 FEVRIER)

2) Vol. 2 : ler AOUT (date limite de soumission des articles :
10 JUIN)

3) Vol. 3 : ler DECEMBRE (date limite de soumission des
articles : 10 OCTOBRE)

Changement d'adresse

Le bulletin de la CIST est publié en deux versions : une version
papier et une version électronique. Tous les membres actifs de
la CIST, qui ont souscrit au bulletin, le recevront par e-mail et
par courrier postal. Pour recevoir les deux versions, I'adresse

e-mail et I'adresse postale enregistrées aupres du Secrétariat de
la CIST doivent étre correctes. Veuillez informer le bureau de
rédaction de la CIST de tout changement d'adresse (toxneuro@
kosha.orkr, toxneuro@gmail.com) ou au secrétariat de la
CIST (icoh@inail.it).

Eun-A Kim
Editrice en chef,
Bulletin de la CIST
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ICOH Scientific Committee Officers for
Triennum 2018-2021

Accident Prevention
Chair: Dr. Su WANG

Email: su.wang@doctors.org.uk
Secretary: Dr. Peter David GRIFFIN

Email: doctorg@deflexion.net

Aging and Work
Chair: Dr. Jodi OAKMAN
Email: j.oakman@latrobe.edu.au

Secretary: To be appointed

Allergy and Immunotoxicology
Chair: Prof. Takemi OTSUKI
Email: takemi@med kawasaki-m.ac.jp

Secretary: To be appointed

Cardiology in OH

Chair: Prof. Alicja BORTKIEWICZ

Email: alab@imp.lodz.pl

Secretary: Dr. Elzbieta Hanna GADZICKA
Email: elag@imp.lodz.pl

Education and Training in OH
Chair: Ms. Marija BUBAS
Email: mbubas@hzzzsr.hr

Secretary: To be appointed

Effectiveness in Occupational
Health Services (EOHS)

Chair: Mrs. Stefania CURTI

Email: stefania.curti@unibo.it
Secretary: Mr. Jani Henrik Ruotsalainen

Email: jani.ruotsalainen@ttl.fi

Emergency Preparedness and

Response in Occupational Health

Chair: Dr. Alexis DESCATHA

Email: alexis.descatha@inserm.fr

Secretary: Dr. Susanne SCHUNDER-
TATZBER

Email: susanne@schunder.at
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Epidemiology in OH
Chair: Dr. Roel VERMEULEN
Email: R.C.H.Vermeulen@uu.nl
Secretary: Dr. Neela GUHA

Email: guhan@jiarc fr

History of Prevention of
Occupational and Environmental
Diseases

Chair: Prof. Paul BLANC

Email: Paul Blanc@ucsf.edu

Secretary: To be appointed

Indoor Air Quality and Health
Chair: Dr. Peder WOLKOFF
Email: pwo@nrcwe.dk

Secretary: To be appointed

Industrial Hygiene

Chair: Ms Lena ANDERSSON

Email: lena.andersson4 @regionorebrolan.se
Secretary: Dr. Hyunwook KIM

Email: hwkim@catholic.ac.kr

Mining Occupational Safety and
Health

Chair: Dr. Erik JORS

Email: erik joers@rsyd.dk

Secretary: Prof. Jinky leilanie del prado LU
Email: jinky_lu@yahoo.com

Musculoskeletal Disorders

Chair: Prof. Roberta BONFIGLIOLI
Email: roberta.bonfiglioli@unibo.it
Secretary: Prof. André KLUSSMANN
Email: klussmann@uni-wuppertal .de

Nanomaterial Workers’ Health

Chair: Prof. Ivo lavicoli

Email: ivo.iavicoli@unina.it
Secretary: Prof. Irina GUSEVA CANU
Email: irinacanu@hotmail.com
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Neurotoxicology and
Psychophysiology

Chair: Dr. W. Kent ANGER
Email: k.anger@comcast.net
Secretary: Dr. Markku SAINIO
Email: markku.sainio@ttl fi

Occupational and Environmental
Dermatoses

Chair: Prof. Swen M JOHN
Email: sjohn@uos.de
Secretary: Dr. Sanja KEZIC

Email: s kezic@amc.uva.nl

Occupational Health Nursing
Chair: Ms Kim DAVIES

Email: davies kim1 @ gmail .com
Secretary: Ms Kirsi Helena LAPPALAINEN
Email: kirsi.lappalainen@ttl.fi

Occupational Medicine
Chair: Prof. Timothy DRISCOLL

Email: tim.driscoll@sydney.edu.au
Secretary: Dr. James Alexander ROSS

Email: james.ross@defence.gov.au

Occupational Toxicology

Chair: Ms Kate JONES
Email: kate jones@hsl.gsi.gov.uk
Secretary: To be appointed

OH and Development
Chair: Dr. Diana GAGLIARDI
Email: d.gagliardi@inail..it
Secretary: To be appointed

OH for Health Workers
Dr. Gwen Orr BRACHMAN

Email: gobmd@yahoo.com

Secretary: To be appointed



OH in the Chemical Industry
(MEDICHEM)

Chair: Dr. William Murray COOMBS
Email: mcoombs@iafrica.com
Secretary: Prof. Kenneth A. MUNDT
Email: kmundt@ramboll.com

OH in the Construction Industry
Chair: Mr. Krishna Nirmalya SEN

Email: krishnanirmalya@ gmail.com
Secretary: Dr. Alberto CABAN-MARTINEZ
Email: acaban@med.miami.edu

Radiation and Work
Chair: Dr. Marc WITTLICH

Email: marc.wittlich@dguv.de

Secretary: To be appointed

Reproductive Hazards in the
Workplace

Chair: Dr. Hsiao-Yu YANG

Email: hyang@ntu.edu.tw
Secretary: To be appointed

Respiratory Disorders

Chair: Dr. Rafael E. DE LA HOZ
Email: Rafael.delaHoz@mssm.edu
Secretary: To be appointed

Rural Health: Agriculture, Pesticides
and Organic Dusts

Chair: Dr. Gert VAN DER LAAN
Email: g.vanderlaan@occmed.cu
Secretary: Prof. Claudio COLOSIO
Email: claudio.colosio@unimi.it

Shiftwork and Working Time

Chair: Dr. Stephen POPKIN
Email: Stephen.Popkin@dot.gov
Secretary: To be appointed

Small-Scale Enterprises and the
Informal Sector

Chair: Dr. Paula NAUMANEN

Email: naumanenpaula@gmail .com
Secretary: Mr. Mahinda SENEVIRATNE

Email: mahinda.senevirathe@workcover.nsw.

gov.au

Thermal Factors

Chair: To be appointed
Secretary: To be appointed

Toxicology of Metals

Chair: Dr. Natalia Urszula PAWLAS
Email: n-pawlas@wp.pl
Secretary: Dr. Veruscka LESO

Email: veruscka.leso@gmail.com

Unemployment, Job Insecurity and
Health

Chair: Dr. Minha RAJPUT-RAY
Email: mrrf008 @ googlemail.com
Secretary: Dr. Kaisa emilia KIRVES
Email: kaisa kirves@ttl fi

Vibration and Noise
Chair: Dr. Renata SISTO

Email: rsisto@inail.it
Secretary: Dr. Enrico MARCHETTI

Email: e.marchetti@inail.it

Women Health and Work
Chair: Dr. Julietta RODRIGUEZ GUZMAN

Email: rodriguezjulietta@unbosque.edu.co
Secretary: Prof. Igor Jesus BELLO
Email: ibello.medex @ gmail.com
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Work and Vision

Chair: Dr. Agueda Rossangella MUNOZ DEL
CARPIO TOIA

Email: aguedadocumentos@ gmail .com
Secretary: Dr. Miguel Sergio KABILIO
Email: dr@kabilio.com

Work Disability Prevention and
Integration

Chair: Dr. Johannes Regnerus ANEMA
Email: h.anema@vumc.nl

Secretary: Dr. William Stanley SHAW
Email: wshaw @uchc.edu

Work Organisation and
Psychosocial Factors
Chair: Dr. Akihito SHIMAZU

Email: ashimazu@m.u-tokyo.ac.jp

Secretary: To be appointed
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National Secretaries Triennium 2018-2021

I r - T

ARGENTINA
AUSTRALIA
AUSTRIA
BELGIUM
BRAZIL
BULGARIA
CANADA
CHILE
COLOMBIA
CROATIA
CZECH REPUBLIC
DENMARK
EGYPT
ESTONIA
FINLAND
FRANCE
FYROM
GERMANY
GHANA
GREECE
GUATEMALA
HUNGARY
INDIA
INDONESIA
IRELAND
ITALY

JAPAN
KENYA
LUXEMBOURG
MALAYSIA
MALI
MEXICO
MONTENEGRO
MOROCCO

34 ICOH Newsletter Vol.16 No. 2

Dr. Claudia Maria DE HOYOS
Prof. Lin FRITSCHI

Prof. Eva SCHERNHAMMER
To be appointed

Dr. Rosylane ROCHA

Dr. Milena TABANSKA-PETKOVA
To be appointed

To be appointed

To be appointed

Dr. Milan MILOSEVIC

Dr. Sergej ZACHAROV

Dr. Inger SCHAUMBURG

Prof. Abdallah Amani WAHEED EL-DIN

To be appointed

Dr. Jarmo HEIKKINEN

Dr. Quentin DURAND-MOREAU
Mr. Sasho STOLESKI

Prof. Volker HARTH

Dr. Fred Yaw BIO

Mrs Styliani TZIAFERI

Dr. Ovidio Roberto HERMOSILLA C.
To be appointed

Dr. Ashish MISHRA

Dr. Nuri PURWITO ADI

Dr. Anne DRUMMOND

Prof. Alfonso CRISTAUDO

Dr. Toru YOSHIKAWA

To be appointed

Dr. Elisabeta PLETEA

Dr. Victor CW HOE

Dr. Birama DIALLO

Prof. Aida Lucia FAJARDO MONTIEL
To be appointed

Dr. Khalil Kinani
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dradehoyos@gmail.com
lin.fritschi@curtin.edu.au

eva.schernhammer@muv.ac.at

rosylanerocha@yahoo.com.br

milena_tabanska@abv.bg

milan.milosevic@snz.hr
sergej.zacharov@vfn.cz
isc@nrcwe.dk

amaniwaheed@yahoo.com

Jarmo.k.heikkinen@uef. fi
qu.durand@gmail.com
sstoleski@yahoo.com
harth@uke.de
yaw_bio@yahoo.co.uk
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ABSTRACT

Background: The World Health Organization (WHO) and the International Labour Organization (ILO) are de-
veloping a joint methodology for estimating the national and global work-related burden of disease and injury
(WHO/ILO joint methodology), with contributions from a large network of experts. In this paper, we present the
protocol for two systematic reviews of parameters for estimating the number of deaths and disability-adjusted
life years from stroke attributable to exposure to long working hours, to inform the development of the WHO/
ILO joint methodology.

Objectives: We aim to systematically review studies on occupational exposure to long working hours (called
Systematic Review 1 in the protocol) and systematically review and meta-analyse estimates of the effect of long
working hours on stroke (called Systematic Review 2), applying the Navigation Guide systematic review
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methodology as an organizing framework, conducting both systematic reviews in tandem and in a harmonized
way.

Data sources: Separately for Systematic Reviews 1 and 2, we will search electronic academic databases for po-
tentially relevant records from published and unpublished studies, including Medline, EMBASE, Web of Science,
CISDOC and PsychINFO. We will also search electronic grey literature databases, Internet search engines and
organizational websites; hand-search reference list of previous systematic reviews and included study records;
and consult additional experts.

Study eligibility and criteria: We will include working-age (=15years) workers in the formal and informal
economy in any WHO and/or ILO Member State, but exclude children (< 15years) and unpaid domestic
workers. For Systematic Review 1, we will include quantitative prevalence studies of relevant levels of occu-
pational exposure to long working hours (i.e. 35-40, 41-48, 49-54 and =55 h/week) stratified by country, sex,
age and industrial sector or occupation, in the years 2005-2018. For Systematic Review 2, we will include
randomized controlled trials, cohort studies, case-control studies and other non-randomized intervention studies
with an estimate of the relative effect of a relevant level of long working hours on the incidence of or mortality
due to stroke, compared with the theoretical minimum risk exposure level (i.e. 35-40 h/week).

Study appraisal and synthesis methods: At least two review authors will independently screen titles and abstracts
against the eligibility criteria at a first stage and full texts of potentially eligible records at a second stage,
followed by extraction of data from qualifying studies. At least two review authors will assess risk of bias and the
quality of evidence, using the most suited tools currently available. For Systematic Review 2, if feasible, we will
combine relative risks using meta-analysis. We will report results using the guidelines for accurate and trans-
parent health estimates reporting (GATHER) for Systematic Review 1 and the preferred reporting items for

systematic reviews and meta-analyses guidelines (PRISMA) for Systematic Review 2.
PROSPERO registration number: CRD42017060124.

1. Background

The World Health Organization (WHO) and the International
Labour Organization (ILO) are developing a joint methodology for es-
timating the work-related burden of disease and injury (WHO/ILO joint
methodology) (Ryder, 2017). The organizations plan to estimate the
numbers of deaths and disability-adjusted life years (DALYs) that are
attributable to selected occupational risk factors for the year 2015. The
WHO/ILO joint methodology will be based on already existing WHO
and ILO methodologies for estimating the burden of disease for selected
occupational risk factors (International Labour Organization, 2014;
Pruss-Ustun et al., 2017). It will expand existing methodologies with
estimation of the burden of several prioritized additional pairs of oc-
cupational risk factors and health outcomes. For this purpose, popula-
tion attributable fractions (Murray et al., 2004) — the proportional re-
duction in burden from the health outcome achieved by a reduction of
exposure to the risk factor to zero — will be calculated for each addi-
tional risk factor-outcome pair, and these fractions will be applied to
the total disease burden envelopes for the health outcome from the
WHO Global Health Estimates (World Health Organization, 2017).

The WHO/ILO joint methodology will include a methodology for
estimating the burden of stroke from occupational exposure to long
working hours if feasible, as one additional prioritized risk factor-out-
come pair. To optimize parameters used in estimation models, a sys-
tematic review is required of studies on the prevalence of exposure to
long working hours (‘Systematic Review 1°), as well as a second sys-
tematic review and meta-analysis of studies with estimates of the effect
of exposure to long working hours on stroke (‘Systematic Review 2°). In
the current paper, we present the protocol for these two systematic
reviews in parallel to presenting systematic review protocols on other
additional risk factor-outcome pairs elsewhere (Hulshof et al., sub-
mitted; John et al., submitted; Li et al., accepted; Mandrioli et al., in
press; Pachito et al., submitted; Rugulies et al., submitted; Teixeira
et al., submitted; Tenkate et al., submitted). To our knowledge, this is
the first systematic review protocol of its kind. The WHO/ILO joint
estimation methodology and the burden of disease estimates are sepa-
rate from these systematic reviews, and they will be described and re-
ported elsewhere.

We refer separately to Systematic Reviews 1 and 2, because the two
systematic reviews address different objectives and therefore require
different methodologies. The two systematic reviews will, however, be
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harmonized and conducted in tandem. This will ensure that — in the
later development of the methodology for estimating the burden of
disease from this risk factor-outcome pair - the parameters on the risk
factor prevalence are optimally matched with the parameters from
studies on the effect of the risk factor on the designated outcome. The
findings from Systematic Reviews 1 and 2 will be reported in two dis-
tinct journal articles. For all four protocols in the series with long
working hours as the risk factor, one Systematic Review 1 will be
published.

1.1. Rationale

In the context of growing size and aging of the world's population,
the global burden of stroke is increasing dramatically (Mukherjee and
Patil, 2011), with 16.9 million people suffering a stroke each year and a
global incidence of 258/100,000/year (Bejot et al., 2016). To consider
the feasibility of estimating the burden of stroke due to exposure to long
working hours, and to ensure that potential estimates of burden of
disease are reported in adherence with the guidelines for accurate and
transparent health estimates reporting (GATHER) (Stevens et al., 2016),
WHO and ILO require a systematic review of studies on the prevalence
of relevant levels of exposure to long working hours (Systematic Review
1), as well as a systematic review and meta-analysis of studies with
estimates of the relative effect of exposure to long work hours on the
incidence of and mortality from stroke, compared with the theoretical
minimum risk exposure level (Systematic Review 2). The theoretical
minimum risk exposure level is the exposure level that would result in
the lowest possible population risk, even if it is not feasible to attain this
exposure level in practice (Murray et al., 2004). These data and effect
estimates should be tailored to serve as parameters for estimating the
burden of stroke from exposure to long working hours in the WHO/ILO
joint methodology.

Several studies have suggested a potential association of exposure to
long working hours with increased risks of cardiovascular diseases in
general (Virtanen et al., 2012) and coronary heart disease and stroke
specifically (Kang et al., 2012; Kivimaki et al., 2015a). The only pre-
vious systematic review on the effect of exposure to long working hours
on stroke that we are aware of was published in 2015, covered evidence
and data up to August 2014 and included one published study and
several unpublished studies (Kivimaki et al.,, 2015a). It found a do-
se-response association, with relative risk estimates for stroke of 1.10
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(95% CI 0.94-1.28; p = 0.24) for study participants working 41-48 h/
week; 1.27 (1.03-1.56; p = 0.03) for those working 49-54 h/week; and
1.33(1.11-1.61; p = 0.002) for those working =55 h/week, compared
with participants working standard hours (p for trend < 0.0001).
However, our Systematic Review 1 will be the — to the best of our
knowledge - first systematic review of prevalence studies of exposure to
long working hours, and Systematic Review 2 will expand the scope of
the existing systematic review (Kivimaki et al., 2015a) by covering
evidence from studies published up to May 2018.

Work in the informal economy may lead to different exposures and
exposure effects than does work in the formal economy. The informal
economy is defined as “all economic activities by workers and economic
units that are — in law or in practice — not covered or insufficiently
covered by formal arrangements,” but excluding “illicit activities, in
particular the provision of services or the production, sale, possession
or use of goods forbidden by law, including the illicit production and
trafficking of drugs, the illicit manufacturing of and trafficking in
firearms, trafficking in persons, and money laundering, as defined in
the relevant international treaties” (104th International Labour
Conference, 2015). Therefore, we consider in both systematic reviews
the formality of the economy reported in included studies.

1.2. Description of the risk factor

The definition of the risk factor, the risk factor levels and the the-
oretical minimum risk exposure level are presented in Table 1. Long
working hours are defined as any working hours (both in main and
secondary jobs) exceeding standard working hours, i.e. working hours
of =41 h/week. Based on results from earlier studies on long working
hours and health endpoints (Kivimaki et al., 2015a; Kivimaki and
Kawachi, 2015; Kivimaki et al., 2015b; Virtanen et al., 2012), the
preferred four exposure level categories for our review are 35-40,
41-48, 49-54 and =55 h/week, allowing calculations of potential dose-
response associations. If the studies provide the preferred exposure
categories, we will use the preferred exposure categories, if they pro-
vide other exposure categories, we will use the other exposure cate-
gories, as long as exposure exceeds 40 h/week.

The theoretical minimum risk exposure is standard working hours
defined as 35-40 h/week. We acknowledge that it is possible that the
theoretical minimum risk exposure might be lower than standard
working hours, but we have to exclude working hours < 35h/week,
because studies indicate that a proportion of individuals working less
than standard hours do so because of existing health problems
(Kivimaki et al., 2015c; Virtanen et al., 2012). Thus, this exposure
concerns full-time workers in the formal and informal economy. In
other words, individuals working less than standard hours might belong
to a health-selected group or a group concerned with family care and
therefore cannot serve as comparators. Consequently, if a study used as
the reference group individuals working less than standard hours or a
combination of individuals working standard hours and individuals
working less than standard hours, it will be excluded from the review
and meta-analysis. The category 35-40 h/week is the reference group
used in many large studies and previous systematic reviews (Bejot et al.,
2016; Stevens et al., 2016; Virtanen et al., 2012). Since the theoretical
minimum risk exposure level is usually set empirically based on the

Table 1
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Table 2
ICD-10 codes and disease and health problems covered by the WHO burden of
disease category II.H.4 Stroke and their inclusion in this review.

ICD-10 Disease or health problem Included in this

code review

160 Subarachnoid haemorrhage Yes

161 Intracerebral haemorrhage Yes

162 Other nontraumatic intracranial haemorrhage Yes

163 Cerebral infarction Yes

164 Stroke, not specified as haemorrhage or Yes
infarction

165 Occlusion and stenosis of precerebral arteries, Yes
not resulting in cerebral infarction

166 Occlusion and stenosis of cerebral arteries, not Yes
resulting in cerebral infarction

167 Other cerebrovascular diseases Yes

168 Cerebrovascular disorders in diseases classified ~ Yes
elsewhere

169 Sequelae of cerebrovascular disease Yes

causal epidemiological evidence, we will change the assumed level as
evidence suggests.

If several studies report exposure levels differing from the standard
levels we define here, then, if possible, we will convert the reported
levels to the standard levels and, if not possible, we will report analyses
on these alternate exposure levels as supplementary information in the
systematic reviews. In the latter case, our protocol will be updated to
reflect our new analyses.

1.3. Description of the outcome

The WHO Global Health Estimates group outcomes into standard
burden of disease categories (World Health Organization, 2017), based
on standard codes from the International Statistical Classification of Dis-
eases and Related Health Problems 10th Revision (ICD-10) (World Health
Organization, 2015). The relevant WHO Global Health Estimates cate-
gory for this systematic review is “ILH.4 Stroke” (World Health
Organization, 2017). In line with the WHO Global Health Estimates, we
define the health outcome covered in Systematic Review 2 as stroke,
defined as conditions with ICD-10 codes 160 to 169 (Table 2). We will
consider prevalence of, incidence of and mortality from stroke. Table 2
presents for each disease or health problem included in the WHO Global
Health Estimates category its inclusion in this review. This review covers
all the relevant WHO Global Health Estimates categories.

1.4. How the risk factor may impact the outcome

Fig. 1 presents the logic model for our systematic review of the
causal relationship between exposure to long working hours and stroke.
This logic model is an a priori, process-oriented one (Rehfuess et al.,
2017) that seeks to capture the complexity of the risk factor—outcome
causal relationship (Anderson et al., 2011).

Based on knowledge of previous research on long working hours
and stroke, we assume that the effect of long working hours on stroke
could be modified by country (or WHO region), sex, age, industrial
sector, occupation, and formality of the economy. Confounding should

Definitions of the risk factor, risk factor levels and the minimum risk exposure level.

Definition

Risk factor

standard working hours (35-40 h/week).

Risk factor levels

Long working hours (including those spent in secondary jobs), defined as working hours > 40 h/week, i.e. working hours exceeding

Preferable exposure categories are 35-40, 41-48, 49-54 and =55 h/week. However, whether we can use these categories will depend

on the information provided in the studies. If the preferable exposure categories are not available, we will use the exposure categories
provided by the studies as long as these exposure categories exceed 40 h/week.

Theoretical minimum risk exposure level

Standard working hours defined as working hours of 35-40 h/week.
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Context

Governance, policy, and cultural and societal norms and values
The changing world of work

Risk factor

Long working hours

A

Effect modifiers

Country, age, sex,
socioeconomic
position, industrial
sector, occupation,
and formality of
economy

Mediators

Pathway I: Smoking,
alcohol use, physical
inactivity, unhealthy diet,
impaired sleep, and poor
recovery;

Pathway 2: Autonomous
nervous system activity,
immune system activity,
high blood pressure, and
atrial fibrillation

Confounders

Age, sex, and
socioeconomic
position

Outcome

Stroke

Fig. 1. Logic model of the possible causal relationship between long working hours and stroke.

be considered by, at least, age, sex, and an indicator of socioeconomic
position (e.g. income, education or occupational grade). Exceptions are
accepted for studies whose study samples were homogenous (such as
men only) or who conducted subgroup analyses (such as sex-specific
analyses).

Several variables may mediate the effects of this exposure on disease
risk through two major pathways. The first one concerns behavioural
responses that result in an increase in health-adverse behaviours, such
as tobacco smoking, high alcohol consumption, unhealthy diet and
physical inactivity. These behaviours are established risk factors of
stroke (Taris et al., 2011; Virtanen et al., 2015). Moreover, impaired
sleep and poor recovery resulting from this exposure increase the risk of
stroke (Sonnentag et al., 2017; Virtanen et al., 2009). Chronic psy-
chosocial stress responses define a second pathway mediating the ef-
fects of exposure on stroke. According to established physiological
evidence, recurrent high effort (exposure) results in continued activa-
tion of the autonomic nervous/immune systems and associated stress
axes, the sympatho-adrenal medullary and the hypothalamic-pituitary
adrenal axes, with excessive release of stress hormones (adrenalin,
noradrenalin and cortisol) (Chandola et al., 2010; Jarczok et al., 2013;
Nakata, 2012). In the longer run, this recurrent activation exceeds the
regulatory capacity of the cardiovascular system, thus triggering func-
tional dysregulations (e.g. sustained high blood pressure) and structural
lesions (e.g. atherogenesis in coronary vessels) (Kivimaki and Steptoe,
2018).

Working long hours may have a direct influence on stroke through a
physiological response. In fact, chronic psychosocial stress was shown
to activate structures in the prefrontal cortex and limbic system sti-
mulating abnormal levels of stress hormones, as well as arousing the
sympathetic and vagal tone via the hypothalamic-pituitary-adrenal and
sympatho-adrenal medullary axes (Steptoe and Kivimaki, 2012, 2013).
These reactions may alter a range of endocrine, immune and in-
flammatory biomarkers with adverse effects on the cardiovascular
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system, such as high blood pressure (Hayashi et al., 1996), other cardio-
metabolic risk factors (McEwen, 1998a, 1998b) and growth of carotid
intima-media thickness (Krause et al., 2009).

2. Objectives

1. Systematic Review 1: To systematically review quantitative studies
of any design on the prevalence of relevant levels of exposure to
long working hours in the years 2005-2018 among the working-age
population, disaggregated by country, sex, age and industrial sector
or occupation. Systematic Review 1 will be conducted in a co-
ordinated fashion across all four review groups that examine long
working hours with regard to health endpoints (i.e. ischaemic heart
disease (Li et al., in press), stroke, depression (Rugulies et al., sub-
mitted) and alcohol use (Pachito et al., submitted), led by GS.

. Systematic Review 2: To systematically review and meta-analyse
randomized controlled trials, cohort studies, case-control studies
and other non-randomized intervention studies including estimates
of the relative effect of a relevant level of occupational exposure to
long working hours on stroke in any year among the working-age
population, compared with the minimum risk exposure level of
35-40 h/week.

3. Methods

We will apply the Navigation Guide (Woodruff and Sutton, 2014)

methodology for systematic reviews in environmental and occupational

health as our guiding methodological framework, wherever feasible.

The guide applies established systematic review methods from clinical

medicine, including standard Cochrane Collaboration methods for

systematic reviews of interventions, to the field of environmental and
occupational health to ensure systematic and rigorous evidence synth-
esis on environmental and occupational risk factors that reduces bias
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and maximizes transparency (Woodruff and Sutton, 2014). The need for
further methodological development and refinement of the relatively
novel Navigation Guide has been acknowledged (Woodruff and Sutton,
2014).

Systematic Review 1 may not map well to the Navigation Guide
framework (Fig. 1 on page 1009 in (Lam et al., 2016c)), which is tai-
lored to hazard identification and risk assessment. Nevertheless, steps
1-6 for the stream on human data can be applied to systematically
review exposure to risk factors. Systematic Review 2 maps more closely
to the Navigation Guide framework, and we will conduct steps 1-6 for
the stream on human data, but not conduct any steps for the stream on
non-human data, although we will briefly summarize narratively the
evidence from non-human data that we are aware of.

We have registered the protocol in PROSPERO under
CRD42017060124. This protocol adheres with the preferred reporting
items for systematic review and meta-analysis protocols statement
(PRISMA-P) (Moher et al., 2015; Shamseer et al., 2015), with the ab-
stract adhering with the reporting items for systematic reviews in
journal and conference abstracts (PRISMA-A) (Beller et al., 2013). Any
modification of the methods stated in the present protocol will be re-
gistered in PROSPERO and reported in the systematic review itself.
Systematic Review 1 will be reported according to the GATHER
guidelines (Stevens et al., 2016), and Systematic Review 2 will be re-
ported according to the preferred reporting items for systematic review
and meta-analysis statement (PRISMA) (Liberati et al., 2009). Our re-
porting of the parameters for estimating the burden of stroke from
occupational exposure to long working hours in the systematic review
will adhere with the requirements of the GATHER guidelines (Stevens
et al., 2016), because the WHO/ILO burden of disease estimates that
may be produced consecutive to the systematic review must also adhere
to these reporting guidelines.

3.1. Systematic Review 1

3.1.1. Eligibility criteria
The population, exposure, comparator and outcome (PECO) criteria
(Liberati et al., 2009) are described below.

3.1.1.1. Types of populations. We will include studies of the working-
age population (=15years) in the formal and informal economy.
Studies of children (aged < 15years) and unpaid domestic workers
will be excluded. Participants residing in any WHO and/or ILO Member
State and any industrial setting or occupation will be included. We note
that occupational exposure to long working hours may potentially have
further population reach (e.g. across generations for workers of
reproductive age) and acknowledge that the scope of our systematic
reviews will not be able capture these populations and impacts on them.
Appendix A provides a complete, but briefer overview of the PECO
criteria.

3.1.1.2. Types of exposures. We will include studies that define long
working hours in accordance with our standard definition (Table 1). We
will prioritize measures of the total number of hours worked, including
in both of: main and secondary jobs, self-employment and salaried
employment and informal and formal jobs. Cumulative exposure may
be the most relevant exposure metric in theory, but we will here
prioritize a non-cumulative exposure metric in practice, because we
believe that global exposure data on agreed cumulative exposure
measures do not currently exist. We will include all studies where
long working hours were measured, whether objectively (e.g. by means
of time recording technology), or subjectively, including studies that
used measurements by experts (e.g. scientists with subject matter
expertise) and self-reports by the worker or workplace administrator
or manager. If a study presents both objective and subjective
measurements, then we will prioritize objective measurements. We
will include studies with measures from any data source, including
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registry data.

We will include studies on the prevalence of occupational exposure
to the risk factor, if it is disaggregated by country, sex (two categories:
female, male), age group (ideally in 5-year age bands, such as
20-24 years) and industrial sector (e.g. International Standard Industrial
Classification of All Economic Activities, Revision 4 [ISIC Rev. 4]) (United
Nations, 2008) or occupation (as defined, for example, by the Interna-
tional Standard Classification of Occupations 1988 [ISCO-88]
(International Labour Organization, 1987) or 2008 [ISCO-08]
(International Labour Organization, 2012)). Criteria may be revised in
order to identify optimal data disaggregation to enable subsequent es-
timation of the burden of disease.

We shall include studies with exposure data for the years 2005 to
31st May 2018. For optimal modelling of exposure, WHO and ILO re-
quire exposure data up to 2018, because recent data points help better
estimate time trends, especially where data points may be sparse. The
additional rationale for this data collection window is that the WHO
and ILO aim to estimate burden of disease in the year 2015, and we
believe that the lag time from exposure to outcome will not exceed
10 years; so in their models, the organizations can use the exposure data
from as early as 2005 to determine the burden of stroke 10 years later in
2015. To make a conclusive judgment on the best lag time to apply in
the model, we will summarize the existing body of evidence on the lag
time between exposure to long working hours and stroke in the review.

Both objective and subjective measures will be included. If both
subjective and objective measures are presented, then we will prioritize
objective ones. Studies with measures from any data source, including
registries, will be eligible. The exposure parameter should match the
one used in Systematic Review 2 or can be converted to match it.

3.1.1.3. Types of comparators. There will be no comparator, because we
will review risk factor prevalence only.

3.1.1.4. Types of outcomes. Exposure to the occupational risk factor (i.e.
long working hours).

3.1.1.5. Types of studies. This systematic review will include
quantitative studies of any design, including cross-sectional studies.
These studies must be representative of the relevant industrial sector,
relevant occupational group or the national population. We will
exclude qualitative, modelling, and case studies, as well as non-
original studies without quantitative data (e.g. letters, commentaries
and perspectives).

Study records written in any language will be included. If a study
record is written in a language other than those spoken by the authors
of this review or those of other reviews (Hulshof et al., submitted; John
et al., submitted; Li et al., accepted; Mandrioli et al., in press; Pachito
et al., submitted; Rugulies et al., submitted; Teixeira et al., submitted;
Tenkate et al., submitted) in the series (i.e. Arabic, Bulgarian, Chinese,
Danish, Dutch, English, French, Finnish, German, Hungarian, Italian,
Japanese, Norwegian, Portuguese, Russian, Spanish and Swedish), it
will be translated into English. Published and unpublished studies will
be included.

Studies conducted using unethical practices will be excluded from
the review.

3.1.1.6. Types of effect measures. We will include studies with a
measure of the prevalence of a relevant level of exposure to long
working hours.

3.1.2. Information sources and search
3.1.2.1. Electronic academic databases. We (DG, JP and GS) will at a
minimum search the following seven electronic academic databases:

1. Ovid Medline with Daily Update (2005 to 31st May 2018).
2. PubMed (2005 to 31st May 2018).
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. EMBASE (2005 to 31st May 2018).

. Scopus (2005 to 31st May 2018).

. Web of Science (2005 to 31st May 2018).
. CISDOC (2005 to 31st May 2012).

. PsychInfo (2005 to 31st May 2018).

NO U~ w

The Ovid Medline search strategy for Systematic Review 1 is pre-
sented in Appendix B. We will perform searches in electronic databases
operated in the English language using a search strategy in the English
language. Consequently, study records that do not report essential in-
formation (i.e. title and abstract) in English will not be captured. We
will adapt the search syntax to suit the other electronic academic and
grey literature databases. When we are nearing completion of the re-
view, we will search the PubMed database for the most recent pub-
lications (e.g., e-publications ahead of print) over the last six months.
Any deviation from the proposed search strategy in the actual search
strategy will be documented.

3.1.2.2. Electronic grey literature databases. AD, DG, JP, and GS will at a
minimum search the two following electronic academic databases:

1. OpenGrey (http://www.opengrey.eu/)
2. Grey Literature Report (http://greylit.org/).

3.1.2.3. Internet search engines. We (AD, DG, JP and GS) will also
search the Google (www.google.com/) and GoogleScholar (www.
google.com/scholar/) Internet search engines and screen the first 100
hits for potentially relevant records.

3.1.2.4. Organizational websites. The websites of the following six
international organizations and national government departments will
be searched by AD, DG, JP and GS:

1. International Labour Organization (www.ilo.org/).

2. World Health Organization (www.who.int).

3. European Agency for Safety and Health at Work (https://osha.
europa.eu/en).

. Eurostat (www.ec.europa.eu/eurostat/web/main/home).

. China National Knowledge Infrastructure (http://www.cnki.net/).

. Finnish Institute of Occupational Health (https://www.ttl.fi/en/).

. United States National Institute of Occupational Safety and Health
(NIOSH) of the United States of America, using the NIOSH data and
statistics gateway (https://www.cdc.gov/niosh/data/).

N O U1 b

3.1.2.5. Hand-searching and expert consultation. AD, DG, JP, and GS will
hand-search for potentially eligible studies in:

o Reference list of previous systematic reviews.

e Reference list of all study records of all included studies.

o Study records published over the past 24 months in the three peer-
reviewed academic journals from which we obtain the largest
number of included studies.

o Study records that have cited an included study record (identified in
Web of Science citation database).

® Collections of the review authors.

Additional experts will be contacted with a list of included studies
and study records, with the request to identify potentially eligible ad-
ditional ones.

3.1.3. Study selection

Study selection will be carried out with Covidence (Babineau, 2014;
Covidence systematic review software) and/or the Rayyan Systematic
Reviews Web App (Ouzzani et al., 2016). All study records identified in
the search will be downloaded and duplicates will be identified and
deleted. Afterwards, at least two review authors (out of: BAE, DG, JP
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and ES), working in pairs, will independently screen against eligibility
criteria titles and abstracts (step 1) and then full texts of potentially
relevant records (step 2). A third review author (AD, LM or GS) will
resolve any disagreements between the pairs of study selectors. If a
study record identified in the literature search was authored by a re-
view author assigned to study selection or if an assigned review author
was involved in the study, then the record will be re-assigned to another
review author for study selection. In the systematic review, we will
document the study selection in a flow chart, as per GATHER guidelines
(Stevens et al., 2016).

3.1.4. Data extraction and data items

A data extraction form will be developed and piloted until there is
convergence and agreement among data extractors. At a minimum, two
review authors (out of: BAE, ES and LMH) will independently extract
the data on exposure to long working hours, disaggregated by country,
sex, age and industrial sector or occupation. A third review author (GS)
will resolve conflicting extractions. At a minimum, we will extract data
on study characteristics (including study authors, study year, study
country, participants, exposure and outcome), study design (including
study type and measurements of the risk factor), risk of bias (including
missing data, as indicated by response rate and other measures) and
study context. The estimates of the proportion of the population ex-
posed to the occupational risk factor from included studies will be en-
tered into and managed with, the Review Manager, Version 5.3
(RevMan 5.3) (2014) or DistillerSR (EvidencePartner, 2017) softwares.

We will also extract data on potential conflict of interest in included
studies, including the financial disclosures and funding sources of each
author and their affiliated organization. We will use a modification of a
previous method to identify and assess undisclosed financial interests
(Forsyth et al., 2014). Where no financial disclosure/conflict of interest
is provided, we will search declarations of interest both in other records
from this study published in the 36 months prior to the included study
record and in other publicly available repositories (Drazen et al., 2010a;
Drazen et al., 2010b).

We will request missing data from the principal study author by
email or phone, using the contact details provided in the principal study
record. If no response is received, we will follow up twice via email, at
two and four weeks.

3.1.5. Risk of bias assessment

Generally agreed methods (i.e. framework plus tool) for assessing
risk of bias do not exist for systematic reviews of input data for health
estimates (The GATHER Working Group, 2016), for burden of disease
studies, of prevalence studies in general (Munn et al., 2014), and those
of prevalence studies of occupational and/or environmental risk factors
specifically (Krauth et al., 2013; Mandrioli and Silbergeld, 2016;
Vandenberg et al., 2016). None of the five standard risk of bias as-
sessment methods in occupational and environmental health systematic
reviews (Rooney et al.,, 2016) is applicable to assessing prevalence
studies. The Navigation Guide does not support checklist approaches,
such as (Hoy et al., 2012; Munn et al., 2014), for assessing risk of bias in
prevalence studies.

We will use a modified version of the Navigation Guide risk of bias
tool (Lam et al., 2016c¢) that we developed specifically for Systematic
Review 1 (Appendix C). We will assess risk of bias on the levels of the
individual study and the entire body of evidence. As per our pre-
liminary tool, we will assess risk of bias along five domains: (i) selection
bias; (ii) performance bias; (iii) misclassification bias; (iv) conflict of
interest; and (v) other biases. Risk of bias will be: “low”; “probably
low”; “probably high”; “high” or “not applicable”. To judge the risk of
bias in each domain, we will apply our a priori instructions (Appendix
Q).

All risk of bias assessors (BE, DG, ES, LM and GS) will trial the tool
until they synchronize their understanding and application of each risk
of bias domain, considerations and criteria for ratings. At least two
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study authors (out of: BE, DG, ES, and LM) will then independently
judge the risk of bias for each study by outcome, and a third author (GS)
will resolve any conflicting judgments. We will present the findings of
our risk of bias assessment for each eligible study in a standard ‘Risk of
bias’ table (Higgins et al., 2011). Our risk of bias assessment for the
entire body of evidence will be presented in a standard ‘Risk of bias
summary’ figure (Higgins et al., 2011).

3.1.6. Synthesis of results

We will neither produce any summary measures, nor synthesise the
evidence quantitatively. The included evidence will be presented in
what could be described as an ‘evidence map’. All included data points
from included studies will be presented, together with meta-data on the
study design, number of participants, characteristics of population,
setting, and exposure measurement of the data point.

3.1.7. Quality of evidence assessment

There is no agreed method for assessing quality of evidence in
systematic reviews of the prevalence of occupational and/or environ-
mental risk factors. We will adopt/adapt from the latest Navigation
Guide instructions for grading (Lam et al., 2016c¢), including criteria
(Appendix D). We will downgrade for the following five reasons from
the Grading of Recommendations Assessment, Development and Eva-
luation (GRADE) approach: (i) risk of bias; (ii) inconsistency; (iii) in-
directness; (iv) imprecision; and (v) publication bias (Guyatt et al.,
2011; Schiinemann et al., 2011). We will grade the evidence, using the
three Navigation Guide quality of evidence ratings: “high”, “moderate”
and “low” (Lam et al., 2016c). Within each of the relevant reasons for
downgrading, we will rate any concern per reason as “none”, “serious”
or “very serious”. We will start at “high” for non-randomized studies
and will downgrade for no concern by nil, for a serious concern by one
grade (—1), and for a very serious concern by two grades (—2). We will
not up-grade or down-grade the quality of evidence for the three other
reasons normally considered in GRADE assessments (i.e. large effect,
dose-response and plausible residual confounding and bias), because
we consider them irrelevant for prevalence estimates.

All quality of evidence assessors (BAE, ES, LMH and DG) will trial
the application of our instructions and criteria for quality of evidence
assessment until their understanding and application is synchronized.
At least two review authors (ES and LMH) will independently judge the
quality of evidence for the entire body of evidence by outcome. A third
review author (GS) will resolve any conflicting judgments. In the sys-
tematic review, for each outcome, we will present our assessments of
the risk for each GRADE domain, as well as an overall GRADE rating.

3.1.8. Strength of evidence assessment

To our knowledge, no agreed method exists for rating strength of
evidence in systematic reviews of prevalence studies. We (AD and GS)
will rate the strength of the evidence for use as input data for estimating
national-level exposure to the risk factor. Our rating will be based on a
combination of the following four criteria: (i) quality of the entire body
of evidence; (ii) population coverage of evidence (WHO regions and
countries); (iii) confidence in the entire body of evidence; and (iv) other
compelling attributes of the evidence that may influence certainty. We
will rate the strength of the evidence as either “potentially sufficient” or
“potentially inadequate” for use as input data (Appendix E).

3.2. Systematic Review 2

3.2.1. Eligibility criteria
The PECO (Liberati et al., 2009) criteria are described below.

3.2.1.1. Types of populations. We will include studies of the working-
age population (=15years) in the formal and informal economy.
Studies of children (aged < 15years) and unpaid domestic workers
will be excluded. Participants residing in any WHO and/or ILO Member
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State and any industrial setting or occupational group will be included.
We note that occupational exposure to long working hours may
potentially have further population reach (e.g. across generations for
workers of reproductive age) and acknowledge that the scope of our
systematic reviews will not be able capture these populations and
impacts on them. Appendix F provides a complete, but briefer overview
of the PECO criteria.

3.2.1.2. Types of exposures. We will include studies that define long
working hours in accordance with our standard definition (Table 1). We
will again prioritize measures of the total number of hours worked,
including in both of: main and secondary jobs, self-employment and
salaried employment and informal and formal jobs. We will include all
studies where long working hours were measured, whether objectively
(e.g. by means of time recording technology), or subjectively, including
studies that used measurements by experts (e.g. scientists with subject
matter expertise) and self-reports by the worker or workplace
administrator or manager. If a study presents both objective and
subjective measurements, then we will prioritize objective
measurements. We will include studies with measures from any data
source, including registry data.

3.2.1.3. Types of comparators. The included comparator will be
participants exposed to the theoretical minimum risk exposure level
(Table 1). We will exclude all other comparators.

3.2.1.4. Types of outcomes. We will include studies that define stroke in
accordance with our standard definition of this outcome (Table 2).
Eligible measurements must include a diagnosis of stroke that is well
documented by administrative data or imaging. Measurements by
questionnaire only will be excluded.

We will include both first-ever stroke and no record of stroke
treatment = 10 years before baseline. Recurrent strokes will be ex-
cluded.

The following measurements of stroke will be regarded as eligible:

i) Diagnosis by a physician with imaging.
ii) Hospital discharge records.
iii) Other relevant administrative data (e.g. records of sickness absence
or disability).
iv) Medically certified cause of death.

All other measure will be excluded from this systematic review.
Only objective measurements of stroke will be eligible, and sub-
jective stroke measurements will be ineligible.

3.2.1.5. Types of studies. We will include studies that investigate the
effect of long working hours on stroke for any years. Eligible study
designs will be randomized controlled trials (including parallel-group,
cluster, cross-over and factorial trials), cohort studies (both prospective
and retrospective), case-control studies and other non-randomized
intervention studies (including quasi-randomized controlled trials,
controlled before-after studies and interrupted time series studies).
We included a broader set of observational study designs than is
commonly included, because a recent augmented Cochrane Review of
complex interventions identified valuable additional studies using such
a broader set of study designs (Arditi et al., 2016). As we have an
interest in quantifying risk and not in qualitative assessment of hazard
(Barroga and Kojima, 2013), we will exclude all other study designs
(e.g. uncontrolled before-and-after, cross-sectional, qualitative,
modelling, case and non-original studies).

Records published in any year and any language will be included.
Again, the search will be conducted using English language terms, so
that records published in any language that present essential informa-
tion (i.e. title and abstract) in English will be included. If a record is
written in a language other than those spoken by the authors of this
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review or those of other reviews in the series (Hulshof et al., submitted;
John et al., submitted; Li et al., accepted; Mandrioli et al., in press;
Pachito et al., submitted; Rugulies et al., submitted; Teixeira et al.,
submitted; Tenkate et al., submitted), then the record will be translated
into English. Published and unpublished studies will be included. Stu-
dies conducted using unethical practices will be excluded.

3.2.1.6. Types of effect measures. We will include measures of the
relative effect of a relevant level of long working hours on the risk of
developing or dying from stroke, compared with the theoretical
minimum risk exposure level. Effect estimates of prevalence measures
only will be excluded. We will include relative effect measures such as
risk ratios and odds ratios for mortality measures and hazard ratios for
incidence measures (e.g. developed or died from stroke). Measures of
absolute effects will be excluded (e.g. mean differences in risks or
odds). Measures of absolute effects (e.g. mean differences in risks or
odds) will be converted into relative effect measures, but if conversion
is impossible, they will be excluded. To ensure comparability of effect
estimates and facilitate meta-analysis, if a study presents an odds ratio,
then we will convert it into a risk ratio, if possible, using the guidance
provided in the Cochrane Collaboration's handbook for systematic
reviews of interventions (Higgins and Green, 2011).

As shown in our logic model (Fig. 1), we a priori consider the fol-
lowing variables to be potential effect modifiers of the effect of long
working hours on stroke: country, age, sex, industrial sector, occupa-
tional group and formality of employment. We consider age, sex,
working and employment conditions, and socio-economic position to be
potential confounders. Potential mediators are: autonomous nervous
system activity, immune system activity, smoking, alcohol use, physical
inactivity, unhealthy diet, impaired sleep, poor recovery, high blood
pressure, and atrial fibrillation.

If a study presents estimates for the effect from two or more alter-
native models that have been adjusted for different variables, then we
will systematically prioritize the estimate from the model that we
consider best adjusted, applying the lists of confounders and mediators
identified in our logic model (Fig. 1). We will prioritize estimates from
models adjusted for more potential confounders over those from models
adjusted for fewer. For example, if a study presents estimates from a
crude, unadjusted model (Model A), a model adjusted for one potential
confounder (Model B) and a model adjusted for two potential con-
founders (Model C), then we will prioritize the estimate from Model C.
We will prioritize estimates from models unadjusted for mediators over
those from models that adjusted for mediators, because adjustment for
mediators can introduce bias. For example, if Model A has been ad-
justed for two confounders, and Model B has been adjusted for the same
two confounders and a potential mediator, then we will choose the
estimate from Model A. We prioritize estimates from models that can
adjust for time-varying confounders that are at the same time also
mediators, such as marginal structural models (Pega et al., 2016), over
estimates from models that can only adjust for time-varying con-
founders, such as fixed-effects models (Gunasekara et al., 2014), over
estimates from models that cannot adjust for time-varying confounding.
If a study presents effect estimates from two or more potentially eligible
models, then we will explain specifically why we prioritized the se-
lected model.

3.2.2. Information sources and search
3.2.2.1. Electronic academic databases. At a minimum, we (AD, DG, JP
and GS) will search the eight following electronic academic databases:

. International Clinical Trials Register Platform (to May 31st 2018).
. Ovid MEDLINE with Daily Update (1946 to May 31st 2018).

. PubMed (1946 to May 31st 2018).

. EMBASE (1947 to May 31st 2018).

. Scopus (1788 to May 31st 2018).

. Web of Science (1945 to May 31st 2018).
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7. CISDOC (1901 to 2012).
8. PsychInfo (1880 to May 31st 2018).

The Ovid Medline search strategy for Systematic Review 2 is pre-
sented in Appendix G. To identify studies on stroke, we have adopted or
adapted several search terms or strings used in a recent Cochrane
Review on Cerebrolysin for acute ischaemic stroke (Ziganshina et al.,
2016). We will perform searches in electronic databases operated in the
English language using a search strategy in the English language. We
(GS, DG and JP) will adapt the search syntax to suit the other electronic
academic and grey literature databases. When we are nearing com-
pletion of the review, we will search the PubMed database for the most
recent publications (e.g., e-publications ahead of print) over the last six
months. Any deviation from the proposed search strategy in the actual
search strategy will be documented.

3.2.2.2. Electronic grey literature databases. At a minimum, we (AD, DG,
JP and GS) will search the two following two electronic academic
databases:

1. OpenGrey (http://www.opengrey.eu/)
2. Grey Literature Report (http://greylit.org/).

3.2.2.3. Internet search engines. We (AD, DG, JP and GS) will also
search the Google (www.google.com/) and GoogleScholar (www.
google.com/scholar/) Internet search engines and screen the first 100
hits for potentially relevant records.

3.2.2.4. Organizational websites. The websites of the seven following
international organizations and national government departments will
be searched for both systematic reviews by AD, DG, JP and GS:

1. International Labour Organization (www.ilo.org/).

. World Health Organization (www.who.int).

. European Agency for Safety and Health at Work (https://osha.
europa.eu/en).

. Eurostat (www.ec.europa.eu/eurostat/web/main/home).

. China National Knowledge Infrastructure (http://www.cnki.net/).

. Finnish Institute of Occupational Health (https://www.ttl.fi/en/).

. United States National Institute of Occupational Safety and Health
(NIOSH) of the United States of America, using the NIOSH data and
statistics gateway (https://www.cdc.gov/niosh/data/).
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3.2.2.5. Hand-searching and expert consultation. We (AD, DG, JP and
GS) will hand-search for potentially eligible studies in:

o Reference list of previous systematic reviews.

o Reference list of all included study records.

e Study records published over the past 24 months in the three peer-
reviewed academic journals with the largest number of included
studies.

e Study records that have cited the included studies (identified in Web
of Science citation database).

e Collections of the review authors.

Additional experts will be contacted with a list of included studies,
with the request to identify potentially eligible additional studies.

3.2.3. Study selection

Study selection will be carried out with Covidence or the Rayyan
Systematic Reviews Web App (Ouzzani et al., 2016). All study records
identified in the search will be downloaded and duplicates will be
identified and deleted. Afterwards, at least two review authors (out of:
MB, FB, CDT, CD, BAE, DG, AM, LMH, AO, FPi, MR, YR, ES and AT),
working in pairs, will independently screen titles and abstracts (step 1)
and then full texts (step 2) of potentially relevant records. A third
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review author (out of: AD, GS and SI) will resolve any disagreements
between the two review authors. If a study record identified in the
literature search was authored by a review author assigned to study
selection or if an assigned review author was involved the study, then
the record will be re-assigned to another review author for study se-
lection. The study selection will be documented in a flow chart in the
systematic review, as per PRISMA guidelines (Liberati et al., 2009).

3.2.4. Data extraction and data items

A data extraction form will be developed and trialled until data
extractors reach convergence and agreement. At a minimum, two re-
view authors (out of: LMH, AM, MR, AD, and GS) will extract data on
study characteristics (including study authors, study year, study
country, participants, exposure and outcome), study design (including
summary of study design, comparator, epidemiological models used
and effect estimate measure), risk of bias (including selection bias, re-
porting bias, confounding, and reverse causation) and study context
(e.g. data on contemporaneous exposure to other occupational risk
factors potentially relevant for deaths or other health loss from stroke.)
A third review author (SI) will resolve conflicts in data extraction. Data
will be entered into and managed with the Review Manager, Version
5.3 (RevMan 5.3) (2014) or DistillerSR (EvidencePartner, 2017) soft-
wares, but the Health Assessment Workspace Collaborative (HAWC)
(Shapiro, 2014; Shapiro, 2015) may also be used in parallel or to pre-
pare data for entry into RevMan 5.3.

We will also extract data on potential conflict of interest in included
studies. For each author and affiliated organization of each included
study record, we will extract their financial disclosures and funding
sources. We will use a modification of a previous method to identify and
assess undisclosed financial interest of authors (Forsyth et al., 2014).
Where no financial disclosure or conflict of interest statements are
available, we will search the name of all authors in other study records
gathered for this study and published in the prior 36 months and in
other publicly available declarations of interests (Drazen et al., 2010a;
Drazen et al., 2010b).

We will request missing data from the principal study author by
email or phone, using the contact details provided in the principal study
record. If we do not receive a positive response from the study author,
we will send follow-up emails twice, at two and four weeks.

3.2.5. Risk of bias assessment

Standard risk of bias tools do not exist for systematic reviews for
hazard identification in occupational and environmental health, nor for
risk assessment. The five methods specifically developed for occupa-
tional and environmental health are for either or both hazard identifi-
cation and risk assessment, and they differ substantially in the types of
studies (randomized, observational and/or simulation studies) and data
(e.g. human, animal and/or in vitro) they seek to assess (Rooney et al.,
2016). However, all five methods, including the Navigation Guide (Lam
et al., 2016c¢), assess risk of bias in human studies similarly (Rooney
et al., 2016).

The Navigation Guide was specifically developed to translate the
rigor and transparency of systematic review methods applied in the
clinical sciences to the evidence stream and decision context of en-
vironmental health (Woodruff and Sutton, 2014), which includes
workplace environment exposures and associated health outcomes. The
guide is our overall organizing framework, and we will also apply its
risk of bias assessment method in Systematic Review 2. The Navigation
Guide risk of bias assessment method builds on the standard risk of bias
assessment methods of the Cochrane Collaboration (Higgins et al.,
2011) and the US Agency for Healthcare Research and Quality
(Viswanathan et al., 2008). Some further refinements of the Navigation
Guide method may be warranted (Goodman et al., 2017), but it has
been successfully applied in several completed and ongoing systematic
reviews (Johnson et al., 2016; Johnson et al., 2014; Koustas et al., 2014;
Lam et al., 2016a; Lam et al., 2014; Lam et al., 2017; Lam et al., 2016b;
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Vesterinen et al., 2014; Vesterinen et al., 2015). In our application of
the Navigation Guide method, we will draw heavily on one of its latest
versions, as presented in the protocol for an ongoing systematic review
(Lam et al., 2016d; Lam et al., 2016c¢). Should a more suitable method
become available, we may switch to it.

We will assess risk of bias on the levels of the individual study and
the entire body of evidence. The nine risk of bias domains included in
the Navigation Guide method for human studies are: (i) source popula-
tion representation; (ii) blinding; (iii) exposure assessment; (iv) out-
come assessment; (v) confounding; (vi) incomplete outcome data; (vii)
selective outcome reporting; (viii) conflict of interest; and (ix) other
sources of bias. While two of the earlier case studies of the Navigation
Guide did not utilize outcome assessment as a risk of bias domain for
studies of human data (Johnson et al., 2014; Koustas et al., 2014; Lam
et al., 2014; Vesterinen et al., 2014), all of the subsequent reviews have
included this domain (Johnson et al., 2016; Lam et al., 2016a; Lam
et al., 2017; Lam et al., 2016b; Lam et al., 2016d; Lam et al., 2016c¢).
Risk of bias or confounding ratings will be: “low”; “probably low”;
“probably high”; “high” or “not applicable” (Lam et al., 2016d). To
judge the risk of bias in each domain, we will apply a priori instructions
(Appendix H), which we have adopted or adapted from an ongoing
Navigation Guide systematic review (Lam et al., 2016d). For example, a
study will be assessed as carrying “low” risk of bias from source po-
pulation representation, if we judge the source population to be de-
scribed in sufficient detail (including eligibility criteria, recruitment,
enrollment, participation and loss to follow up) and the distribution and
characteristics of the study sample to indicate minimal or no risk of
selection effects. The risk of bias at study level will be determined by
the worst rating in any bias domain for any outcome. For example, if a
study is rated as “probably high” risk of bias in one domain for one
outcome and “low” risk of bias in all other domains for the outcome and
in all domains for all other outcomes, the study will be rated as having a
“probably high” risk of bias overall.

All risk of bias assessors (CD, FB and DG) will jointly trial the ap-
plication of the risk of bias criteria until they have synchronized their
understanding and application of these criteria. At least two study au-
thors (out of: CD, FB and DG) will independently judge the risk of bias
for each study by outcome. Where individual assessments differ, a third
author (AD, GS or SI) will resolve the conflict. In the systematic review,
for each included study, we will report our study-level risk of bias as-
sessment by domain in a standard ‘Risk of bias’ table (Higgins et al.,
2011). For the entire body of evidence, we will present the study-level
risk of bias assessments in a ‘Risk of bias summary’ figure (Higgins
et al., 2011).

3.2.6. Synthesis of results

We will conduct meta-analyses separately for estimates of the effect
on incidence and mortality. If we find two or more studies with an
eligible effect estimate, two or more review authors (out of: AD, SI, AO
and YR) will independently investigate the clinical heterogeneity of the
studies in terms of participants (including country, sex, age and in-
dustrial sector or occupation), level of risk factor exposure, comparator
and outcomes. If we find that effect estimates differ considerably by
country, sex and/or age, or a combination of these, then we will syn-
thesise evidence for the relevant populations defined by country, sex
and/or age, or combination thereof. Differences by country could in-
clude or be expanded to include differences by country group (e.g.
WHO region or World Bank income group). If we find that effect esti-
mates are clinically homogenous across countries, sexes and age groups,
then we will combine studies from all of these populations into one
pooled effect estimate that could be applied across all combinations of
countries, sexes and age groups in the WHO/ILO joint methodology.

If we judge two or more studies for the relevant combination of
country, sex and age group, or combination thereof, to be sufficiently
clinically homogenous to potentially be combined quantitatively using
quantitative meta-analysis, then we will test the statistical

—169—



A. Descatha et al.

heterogeneity of the studies using the I? statistic (Figueroa, 2014). If
two or more clinically homogenous studies are found to be sufficiently
homogenous statistically to be combined in a meta-analysis, we will
pool the risk ratios of the studies in a quantitative meta-analysis, using
the inverse variance method with a random effects model to account for
cross-study heterogeneity (Figueroa, 2014). The meta-analysis will be
conducted in RevMan 5.3, but the data for entry into these programmes
may be prepared using another recognized statistical analysis pro-
gramme, such as Stata. We will neither quantitatively combine data
from studies with different designs (e.g. combining cohort studies with
case-controls studies), nor unadjusted and adjusted models. We will
only combine studies that we judge to have a minimum acceptable level
of adjustment for confounders. If quantitative synthesis is not feasible,
then we will synthesise the study findings narratively and identify the
estimates that we judged to be the highest quality evidence available.

3.2.7. Additional analyses

If we source micro-data on exposure, outcome and potential con-
founding variables, we may conduct meta-regressions to adjust opti-
mally for potential confounders.

If there is evidence for differences in effect estimates by country,
sex, age, industrial sector and/or occupation, or by a combination of
these variables, then we will conduct subgroup analyses by the relevant
variable or combination of variables, as feasible. Where both studies on
workers in the informal economy and in the formal economy are in-
cluded, then we will conduct sub-group analyses by formality of
economy. Findings of these subgroup analyses, if any, will be used as
parameters for estimating burden of disease specifically for relevant
populations defined by these variables. We will also conduct subgroup
analyses by study design (e.g. randomized controlled trials versus co-
hort studies versus case-control studies).

We will perform sensitivity analyses that will include only studies
judged to be of “low” or “probably low” risk of bias from conflict of
interest; judged to be of “low” or “probably low” risk of bias; and with
documented or approximated ICD-10 diagnostic codes. Finally, de-
pending on the available data, ischaemic (163), haemorrhagic (160 and
161) and transient (I65 and 166) stroke will be analysed separately. We
may also conduct a sensitivity analysis using an alternative meta-ana-
lytic model, namely the inverse variance heterogeneity (IVhet) model.

3.2.8. Quality of evidence assessment

We will assess quality of evidence using a modified version of the
Navigation Guide quality of evidence assessment tool (Lam et al.,
2016d). The tool is based on the GRADE approach (Guyatt et al., 2011;
Schiinemann et al., 2011) adapted specifically to systematic reviews in
occupational and environmental health (Morgan et al., 2016). Should a
more suitable method become available, we may switch to it.

Working in pairs, we (MB, FB, CDT, CD, BAE, DG, AM, LMH, AO, FP,
MR, YR, ES and AT) will assess quality of evidence for the entire body of
evidence by outcome, with any disagreements resolved by a third re-
view author (AD, GS or SI). We will adopt or adapt the latest Navigation
Guide instructions (Appendix D) for grading the quality of evidence
(Lam et al., 2016d). We will downgrade the quality of evidence for the
following five GRADE reasons: (i) risk of bias; (ii) inconsistency; (iii)
indirectness; (iv) imprecision; and (v) publication bias. If our systematic
review includes ten or more studies, we will generate a funnel plot to
judge concerns on publication bias. If it includes nine or fewer studies,
we will judge the risk of publication bias qualitatively. To assess risk of
bias from selective reporting, protocols of included studies, if any, will
be screened to identify instances of selective reporting.

We will grade the evidence, using the three Navigation Guide stan-
dard quality of evidence ratings: “high”, “moderate” and “low” (Lam
et al., 2016d). Within each of the relevant domains, we will rate the
concern for the quality of evidence, using the ratings “none”, “serious”
and “very serious”. As per Navigation Guide, we will start at “high” for
randomized studies and “moderate” for observational studies. Quality
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will be downgrade for no concern by nil grades (0), for a serious con-
cern by one grade (—1) and for a very serious concern by two grades
(—2). We will up-grade the quality of evidence for the following other
reasons: large effect, dose-response and plausible residual confounding
and bias. For example, if we have a serious concern for risk of bias in a
body of evidence consisting of observational studies (— 1), but no other
concerns, and there are no reasons for upgrading, then we will down-
grade its quality of evidence by one grade from “moderate” to “low”.

3.2.9. Strength of evidence assessment

We will apply the standard Navigation Guide methodology (Lam
et al., 2016c¢) to rate the strength of the evidence. The rating will be
based on a combination of the following four criteria: (i) quality of the
body of evidence; (ii) direction of the effect; (iii) confidence in the ef-
fect; and (iv) other compelling attributes of the data that may influence
our certainty. The ratings for strength of evidence for the effect of long
working hours on stroke will be “sufficient evidence of toxicity/harm-
fulness”, “limited of toxicity/harmfulness”, “inadequate of toxicity/
harmfulness” and “evidence of lack of toxicity/harmfulness” (Appendix
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Summary

Background: Work-related psychosocial factors have been associated with meta-
bolic syndrome. However, no systematic reviews or meta-analyses have evaluated
this association.

Methods: A systematic literature search was conducted, using PubMed, Embase,
PsycINFO, PsycARTICLES and the Japan Medical Abstracts Society. Eligible stud-
ies included those that examined the previously mentioned association; had a lon-
gitudinal or prospective cohort design; were conducted among workers; provided
sufficient data for calculating odds ratios, relative risks or hazard ratios with
95% confidence intervals; were original articles in English or Japanese; and were
published no later than 2016. Study characteristics, exposure and outcome
variables and association measures of studies were extracted by the investigators
independently.

Results: Among 4,664 identified studies, 8 were eligible for review and meta-
analysis. The pooled risk of adverse work-related stress on metabolic syndrome
onset was significant and positive (RR = 1.47; 95% CI, 1.22-1.78). Sensitivity
analyses limiting only the effects of job strain and shift work also indicated a signif-
icant positive relationship (RR = 1.75; 95% CI, 1.09-2.79; and RR = 1.59; 95%
CI, 1.00-2.54, P = 0.049 respectively).

Conclusion: This study reveals a strong positive association between work-
related psychosocial factors and an elevated risk of metabolic syndrome onset.
The effects of job strain and shift work on metabolic syndrome appear to be
significant.

Keywords: metabolic syndrome, psychosocial, worker, workplace.

Abbreviations: PRISMA, Preferred Reporting Items for Systematic Reviews and
Meta-Analyses; MOOSE, Meta-Analysis of Observational Studies in Epidemiol-
ogy; WHO, World Health Organization; IDF, International Diabetes Foundation;
NCEP-ATP III, National Cholesterol Education Program Adult Treatment Panel
III; AHA/NHLBI, American Heart Association/National Heart, Lung, and Blood
Institute; OR, odds ratio; RR, relative risk; HR, hazard ratio; CI, confidence inter-
val; NOS, Newcastle-Ottawa Quality Assessment Scale; SE, standard error; DCS
model, job demand-control-support model.
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Introduction

Metabolic syndrome, a cluster of medical conditions includ-
ing multiple risk factors for cardiovascular disease and type
2 diabetes, is characterized by comorbidity of abdominal
obesity, high blood glucose or insulin resistance, hyperten-
sion, dyslipidaemia and microalbuminuria (1-5). Metabolic
syndrome has been associated with cardiovascular diseases
onset (3), increased cancer risks (6), a low health-related
quality of life (7) and all-cause mortality (8,9). While some
variations by demographic variables and ethnicity exist,
the prevalence of metabolic syndrome is high (10-14), and
it is thus recognized as an important public health target
worldwide.

Work-related psychosocial factors have been associated
with cardiovascular health (15-18). Job demands and job
control (19), effort-reward imbalance (20), organizational
justice (21) and social support from supervisors and col-
leagues (22) have been linked to cardiovascular disease on-
set. Shift work (23,24) and long working hours (25-29)
were also reported to heighten the risk of cardiovascular
disease. Previous systematic reviews and meta-analyses have
established that these factors were associated with the indi-
vidual components of metabolic syndrome, such as blood
pressure and hypertension (30,31), weight gain and obesity
(32,33), as well as blood glucose and impaired glucose toler-
ance (34), but were insignificant for blood lipids and
dyslipidaemia (34,35).

However, only two systematic reviews and/or meta-
analyses (36,37) were conducted regarding the relation-
ship between work-related psychosocial factors and
metabolic syndrome, as defined by international clinical
criteria (1-5). A systematic review of 39 prospective stud-
ies conducted by Bergmann et al. (36) found a positive
association between chronic psychosocial stressors and
metabolic syndrome. However, they combined studies of
both working and non-working populations, included
both metabolic syndrome and each component of meta-
bolic syndrome as outcomes and adopted general stressors
as exposures, but without statistically synthesizing the as-
sociation. The other systematic review and meta-analysis
(37) investigated an association using night shift work
only as an exposure, and combined prospective, retrospec-
tive and cross-sectional studies. Thus, a further systematic
review and meta-analysis is indispensable to understand
and integrate existing evidence regarding the association
between work-related psychosocial factors and metabolic
syndrome onset.

This study aimed to evaluate published prospective stud-
ies to investigate whether adverse work-related psychosocial
factors were associated with an elevated risk of metabolic
syndrome. This study is the first systematic review and
meta-analysis to analyse this association among the work-
ing population. Its finding would offer the strongest

Obesity Reviews 19, 1557-1568, November 2018

evidence at present because the study targeted only prospec-
tive studies and would be clearest to answer whether the
association is significant.

Methods

Study design

This systematic review and meta-analysis of prospective co-
hort studies followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) (38) and the
Meta-Analysis of Observational Studies in Epidemiology
(MOOSE) (39). The study protocol, explained elsewhere
(40), was registered at PROSPERO (CRD42016039096).

Data sources and searches

A systematic search was conducted in May 2017 using
PubMed, Embase, PsycINFO, PsycARTICLES and the
Japan Medical Abstracts Society databases, focusing on
published studies up to 2016.

Search terms were preliminarily developed by two investi-
gators (KI and AT) and discussed and agreed upon by all
authors. These terms, explained elsewhere (40), included
key words related to the participants, exposures, compari-
sons and outcomes (PECO) of the studies to be included.
The PECO were defined as follows: (P) inclusion of all
workers, (E) presence of adverse work-related psychosocial
factors, (C) absence of adverse work-related psychosocial
factors and (O) metabolic syndrome onset. We targeted all
employed workers as participants, regardless of employ-
ment status, job type or shift type. The work-related
psychosocial factors included a variety of task and organiza-
tional characteristics, work conditions and workplace inter-
actions (41). The diagnostic standards for metabolic
syndrome were defined by several international institutions
(1-5): the World Health Organization (WHO), Interna-
tional Diabetes Foundation (IDF), National Cholesterol Ed-
ucation Program Adult Treatment Panel III (NCEP-ATP III)
and American Heart Association/National Heart, Lung,
and Blood Institute (AHA/NHLBI).

Eligibility criteria

Eligible studies were those that (1) were conducted to eval-
uate the association between work-related psychosocial fac-
tors and metabolic syndrome onset; (2) used a longitudinal
or prospective cohort design; (3) were conducted among
workers; (4) provided sufficient data for calculating odds
ratios (ORs), relative risks (RRs) or hazard ratios (HRs)
with 95% confidence intervals (CIs); (5) were published as
original articles in English or Japanese; and (6) were pub-
lished up to 2016. Work-related psychosocial factors and
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metabolic syndrome were defined based on the PECO of
this study.

Study selection

All identified studies were managed within a Microsoft®
Excel (Washington, USA) file. Prior to screening the studies,
duplicate studies were excluded by one of the investigators
(KI). Afterwards, nine investigators (KW, A Sakuraya, KI,
EA, YA, HE, YK, NN and HA) independently reviewed
the titles and abstracts according to the eligibility criteria
(first screening). Studies that clearly did not meet the
criteria were excluded at this phase, and the others (studies
that met the criteria and those wherein we could not assess
the criteria according to the title and abstract) proceeded to
a full-text review. When the investigators disagreed on the
eligibility during the full-text review, the disagreements
were settled by consensus of all authors. The reasons for
excluding particular studies were recorded at the full-text
review phase.

Data extraction and quality assessment

Information from each of the included studies was extracted
by one of the nine investigators, using a standardized data
extraction form. Information included study characteristics,
exposure and outcome variables and association measures
of work-related psychosocial factors and metabolic syn-
drome onset. After extraction, information was confirmed
by discussion among all authors to reach a consensus in
data collection. If the studies did not list this information
and/or contained unclear information, we contacted the
corresponding authors to seek clarification.

Study characteristics

The year of publication, country where the study was con-
ducted, number of participants at baselines and analyses,
sampling framework (population, community or worksite
based), participant characteristics, number of outcome
events, length of follow-up and follow-up rate were
collected.

Exposure and outcome variables

Information on exposure variables (i.e. adverse work-
related psychosocial factors), diagnostic criteria for meta-
bolic syndrome and information on a comparison group
(i.e. absence of adverse work-related psychosocial factors)
were also collected.

Association measures

We collected ORs, RRs or HRs (hereafter called RRs) with
95% ClIs for the association between work-related psycho-
social factors and metabolic syndrome onset. When multi-
ple RRs were reported in the included studies, we selected

© 2018 World Obesity Federation

RRs adjusted by demographic variables (e.g. age, sex,
education and marital status) and lifestyle variables (e.g.
smoking, physical activity and sleep). Other association
measures were not adopted, due to over-adjustment. Sex-
stratified RRs were selected if those were the only reported
measures of association.

For each included study, the nine investigators indepen-
dently assessed study quality using the Newcastle-Ottawa
Quality Assessment Scale (NOS) (42), which evaluates co-
hort studies based on eight items categorized into three
groups: (1) selection of the study cases, (2) comparability
of the population and (3) ascertainment of whether the ex-
posure or outcome included any risk of bias (i.e. selection
bias or bias from loss to follow-up). The NOS is scored
from 0 to 9, and studies with scores >7 are considered as
high quality (43). Discrepancy in quality assessment among
the investigators was solved by discussion and consensus
among all authors.

Data synthesis and analysis

For the main analysis to estimate the pooled risk of work-
related psychosocial factors related to metabolic syndrome,
the extracted RRs were subjected to a random-effects model
meta-analysis (44), using Stata version 12 (LightStone®,
Tokyo, Japan). Heterogeneity was assessed using the x> test
on Cochran’s Q statistic, which was calculated into I*
values (45), assuming that I> values of 25, 50 and 75% in-
dicated low, medium and high heterogeneity respectively.
Prior to the analysis, we calculated log-transformed RRs
and their standard errors (SEs) based on the 95% ClIs. If
included studies reported RRs between the presence of
protective work-related psychosocial factors and metabolic
syndrome onset, their log-transformed associations were
reverse-coded. Publication bias was examined by drawing
a funnel plot and conducting Egger’s test.

Sensitivity analyses were conducted for studies that
scored as high quality in the NOS (>7) and that reported rel-
evant SEs based on the funnel plot. Subgroup meta-analyses
were also conducted separately for types of work-related
psychosocial factors.

Changes to the protocol

After protocol registration at PROSPERO, the search terms
for the Japan Medical Abstracts Society were changed to
more concise and compatible Japanese translations from En-
glish terms, the details of which are described in Appendix
Table A1. The MOOSE checklist was used in addition to
the PRISMA checklist as the reporting checklist after proto-
col registration, because this study is the meta-analysis for
observational studies.
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Results

Selected studies

A flow chart of the study selection process is shown in Fig. 1.
The initial search of the five databases identified 4,821 re-
cords. After removing 157 duplicates, 4,664 records were
included in the first screening, after which 4,646 records
were excluded and 18 records proceeded to full-text screen-
ing. Subsequently, 10 studies that did not meet the criteria

for participant (N = 2), exposure (N = 2), outcome
(N = 2), association measures (N = 1) and study design
(N = 3) were excluded. Finally, 8 studies (45-52) were
included in the qualitative review and meta-analysis.

Study characteristics

Characteristics of the eight prospective cohort studies

(46-53) are shown in Table 1. Six of them were

PRISMA 2009 Flow Diagram
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Japan Medical Abstracts

Additional records
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|
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(N = 4,664)

Full-text articles
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Study design criteria
(N=3)

Studies included in
quantitative synthesis
(meta-analysis)
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Figure 1 PRISMA flow diagram. [Colour figure can be viewed at wileyonlinelibrary.com]
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conducted in Italy, Spain, the UK and Belgium
(46,47,50-53); one in Japan (48); and the other one in
the USA (49). The number of workers who participated
was 290-11,950 at baselines and 220-6,845 at the
analyses. Six of the studies recruited participants from
workplace-based sampling, targeting police officers (48),
workers in private companies (48,52), civil servants
(50,53) and hospital nurses (51). Work-related psychoso-
cial factors adopted were job strain or iso-strain (N = 4)
(46,49,52,53), effort-reward imbalance (N = 1) (46),
organizational justice (N = 1) (50), shift work (N = 3)
(48,51,52) and working hours (N = 1) (47). The stan-
dard diagnoses for metabolic syndrome were those used
by the IDF (5) (N = 3) (46,47,52), the NCEP (3)
(N = 6) (46,48-52) and the AHA/NHLBI (4) (N = 3)
(47,50,51). The length of follow-up was 3-14 years,
while the follow-up rate was 65.7-100.0%. Study quality
scores by the NOS ranged from 5 to 8; only three studies
scored as high quality (>7) (46,49,50).

Results of individual studies

The 12 RRs reported in the eight studies are shown in
Table 2. Three of the studies reported significant positive as-
sociations between adverse work-related psychosocial fac-
tors and metabolic syndrome onset (46,51,53); one
reported insignificant associations (47), and four reported
mixed results (48-50,52).

Garbarino et al. (46) indicated the elevated risk for meta-
bolic syndrome onset among male police officers who
scored as having ‘high stress’, which was identified if their
demands/control (D/C) or effort/reward (E/R) ratios were
>1.00. These variables consistently indicated significant
positive associations with metabolic syndrome onset in both
crude (OR = 3.29; 95% CI, 1.44-7.54) and fully adjusted
models (OR = 2.68; 95% CI, 1.08-6.70). The association
between the job demand-control-support model (DCS
model) and metabolic syndrome onset was also investigated
by Edwards et al. (49), De Bacquer et al. (52) and Chandola
et al. (53) Two of these studies (49,52) used high job strain
(a combination of high job demands and low job control) as
the exposure and low job strain as the comparison, based
on median scores of job demands and control among each
population. The results for the associations were insignifi-
cant among male workers (HR = 1.80; 95% CI, 0.90-3.60
and OR = 0.96; 95% CI, 0.69-1.33) but significant and
positive among female workers (HR = 2.20; 95% CI,
1.00-4.60). Chandola et al. (53) used iso-strain as the expo-
sure, which was the lowest third of work social support, in
addition to high job strain. They indicated a dose-response
association between iso-strain and metabolic syndrome on-
set and found that participants who experienced iso-strain
three or more times during follow-up (14 years) were espe-
cially at high risk for metabolic syndrome onset (OR =2.29;
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95% CI, 1.27-4.12). Gimeno et al. (50) investigated the
protective effect of organizational justice at work and indi-
cated that male workers who were in the highest third for
justice at work were significantly less likely to have meta-
bolic syndrome (HR = 0.75; 95% CI, 0.63-0.89), although
this was not the case for female workers (HR = 0.88; 95%
CI, 0.67-1.17).

The effect of shift work was investigated in three studies
(48,51,52). Kawada et al. (48) measured self-reported shift
work as two-shift (starting at 06:30 or 15:00 hours) and
three-shift work (starting at 06:30, 14:30 or 22:30 hours)
among Japanese male workers in a car-manufacturing com-
pany, compared with the daytime shift (08:00-17:00 hours).
Pietroiusti et al. (51) defined night-shift work as working at
least an average of four nights per month, in comparison
with the daytime shift (07:00-21:00 hours). Additionally,
De Bacquer et al. (52) reported on the effect of OR shift
work on metabolic syndrome and job strain. These three
studies consistently indicated significant positive associa-
tions, except between three-shift work and metabolic syn-
drome onset in Kawada et al’s study (50) (OR = 0.72;
95% CI, 0.37-1.41).

Another study investigated the effects of working hours
as the exposures for metabolic syndrome onset. Pimenta
et al. (47) conducted a prospective cohort study among uni-
versity graduates working in Spain and reported that >50
working hours/week was significantly associated with meta-
bolic syndrome onset, compared with <24 working hours
in the crude model (RR = 1.85; 95% CI, 1.21-2.83), but
insignificant in the adjusted model (RR = 1.33; 95% CI,
0.82-2.15).

Meta-analysis

The main result of the random-effects model meta-analysis
from 12 RRs in the eight studies is shown in Fig. 2. The es-
timated pooled RR was significantly positive (RR = 1.47;
95% CI, 1.22-1.78). The heterogeneity was medium and
statistically significant (I* = 58-7%, p = 0.005). According
to a funnel plot for the log-transformed RRs and their SEs
among the eight studies, one of the studies (51) reported
an extremely large RR and SE, while Egger’s test was not
significant (p = 0.154, Fig. 3).

Based on the funnel plot of the main results, we con-
ducted sensitivity analysis for the seven studies, excluding
that by Pietroiusti et al. (51) The estimated pooled RR from
11 RRs of the seven studies was also positive and significant
(RR =1.39; 95% CI, 1.18-1.63). Meanwhile, both hetero-
geneity (I* = 43-7%, p = 0.059) and the result of Egger’s test
(p = 0.392) were insignificant. The other sensitivity analysis
for the three studies scored as high quality (46,49,50), also
resulting in a significant positive association (RR = 1.40;
95% CI, 1.16-1.70). When we excluded one of the studies
(50,53) from the same cohort study (the Whitehall II study),
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Table 2 Measures of association between work-related psychosocial factors and metabolic syndrome (N = 8)
First author Sex Comparison Crude or adjusted RR [log RR]  95% CI (low) 95% ClI Source

(year), country (high)
1. Garbarino Men High stress vs. not high Demographic and lifestyle 2.68 [0.99] 1.08 [0.08] 6.70 [1.90] Table 3, p.
(2015), ITA stress 7
2. Pimenta Men and Working hours, >50 vs. Demographic and lifestyle 1.33[0.29] 0.82[-0.20] 2.15[0.77] Table2, p.
(2015), ESP women >0-24 h/week 686
3. Kawada Men Two-shift work vs. daytime ~ Demographic, lifestyle and 1.43 [0.36] 1.05 [0.05] 1.95[0.67] Table3, p.
(2014), JPN shift components of MetS 58
3. Kawada Men Three-shift work vs. daytime 0.72[-0.33] 0.37 [-0.99] 1.41[0.34]
(2014), JPN shift
4. Edwards Men High strain vs. low strain Demographic, lifestyle 1.80 [0.59] 0.90[-0.11]  3.60[1.28] Table 3, p.
(2012), USA and depression 1451
4. Edwards Women High strain vs. low strain 2.20 [0.79] 1.00 [0.00] 4.60 [1.53]
(2012), USA
5. Gimeno Men Low level of justice vs. high  Demographic 1.33 [0.29] 1.12[0.12] 1.59[0.46] Table 2, p.
(2010), GBR level of justice* 259
5. Gimeno Women Low level of justice vs. high 1.20[0.19] 0.89[-0.11]  1.61[0.48]
(2010), GBR level of justice*
6. Pietroiusti Men and Night shift vs. daytime shift ~ Demographic and lifestyle 5.10 [1.63] 2.15[0.77] 12.11 [2.49] Table 3, p.
(2010), ITA women 56
7. De Bacquer Men High job strain vs. low job Age 0.96 [-0.04] 0.69[-0.37] 1.33[0.29] Table2,p.
(2009), BEL strain 851
7. De Bacquer Men Shift work vs. not shift work 1.65 [0.50] 1.25[0.22] 2.18 [0.78]
(2009), BEL
8. Chandola Men and Iso-strain vs. not iso-strain Demographic and lifestyle 2.29[0.83] 1.27 [0.24] 4.12[1.42] Table3, p.
(2006), GBR women 3

R, relative risk; log RR, log-transformed RR; ClI, confidence interval; MetS, metabolic syndrome.
*The reference group was reversed into the adverse work-related psychosocial factor (low level of justice), and RRs were also reversed.

the significance of the pooled RRs did not change:
RR = 1.60; 95% CI, 1.22-2.08 when excluding Gimeno
et al. (50); RR = 1.42; 95% CI, 1.18-1.72 when excluding

Chandola et al. (53).

Author

Garbarino(2015).ITA
Pimenta(2015),ESP
Kawada(2014),JPN
Kawada(2014),JPN
Edwards(2012),USA
Edwards(2012),USA
Gimeno(2010),GBR
Gimeno(2010).GBR
Pietrolusti(2010)ITA
De Bacquer(2009),BEL
De Bacquer(2009),BEL

Chandola(2006),GBER

Sex

men

men and women

women

men and women
men

men

men and women

Comparison

high stress vs. not high stress

workinh hours: >=50h/wk vs. >0-24hiwk
work shift: 2-shift work vs. daytime shift
work shift: 3-shift work vs. daytime shift
high strain vs. low strain

high strain vs, low strain

low level of justice vs. high level of justice
low level of justice vs. high level of justice
night shift vs. daytime shift

high job strain vs. low job strain

shift work vs. not shift work

iso-strain vs, not iso strain

The pooled RR (l-squared = 58.7%, 0 = 0.005)

We conducted two subgroup analyses, stratifying work-
related psychosocial factors into job strain (5 RRs from
the four studies) (46,49,52,53) and shift work (4 RRs from

the three studies) (48,51,52). The pooled RR between job

RR
(95%Cl)

268 (1.08, 6.68)
1.33(0.82, 2.15)
1.43(1.05, 1.95)
0.72(0.37, 1.41)
1.80(0.90, 3.60)
220(1.03,.4.72)
133(1.12,158)
1.20(0.90, 1.62)
5.10(2.15, 12.10)
0.96 (0.69, 1.33)
165(1.25,2.18)
2200127,412)

147 (1.22,1.78)

Weight
(%)

344

814

1.81

546

520

453

15.11

12.15

375

1n37

1258

646

2 5 1
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Positive association

Figure 2 Work-related psychosocial factors and relative risks of metabolic syndrome for eight studies: a random-effect model. [Colour figure can be
viewed at wileyonlinelibrary.com]
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Figure 3 Funnel plot for log-transformed relative risks of metabolic
syndrome associated with work-related psychosocial factors and
standard errors for eight studies.

strain and metabolic syndrome onset was positive and sig-
nificant (RR = 1.75; 95% CI, 1.09-2.79). The pooled asso-
ciation between shift work and metabolic syndrome was
slightly weaker than that for job strain but was also positive
and significant (RR = 1.59; 95% CI, 1.00-2.54, p = 0.049).

Discussion

The pooled positive associations between work-related
psychosocial factors and metabolic syndrome onset were
consistently significant in the main, sensitivity and subgroup
analyses. Adverse work-related psychosocial factors may
elevate the risk of metabolic syndrome by 1.4 times. This
latest finding is consistent with previous studies (36,37)
and represents the strongest evidence at present to suggest
the influence of work-related psychosocial factors on meta-
bolic syndrome. This association is useful in interpreting the
high prevalence of metabolic syndrome in the working
population and understanding the pathways for future
onsets of cardiovascular disease and/or type 2 diabetes.
The possible mechanisms of this association can be ex-
plained by both neuroendocrine and behavioural indicators.
The most frequent one is the direct effect of psychosocial
stressors on the hypothalamic—pituitary—adrenal (HPA) axis
and sympathetic nervous system (54,55). In this pathway,
stressful psychosocial factors cause increased cortisol levels,
followed by increased insulin resistance, then visceral fat ac-
cumulation through binding of cortisol with glucocorticoid
receptors, with abdominal obesity as the endpoint (56).
Moreover, activation of the HPA axis can inhibit the secre-
tion of sex steroids and growth hormones, which has the
same consequence with cortisol. Simultaneously, activation
of the sympathetic nervous system can produce synergic ef-
fects with secretion of cortisol, epinephrine and norepineph-
rine, which may lead to hypertension. Another possible

Obesity Reviews 19, 1557-1568, November 2018

pathway by which work stress leads to metabolic syndrome
involves inflammatory processes (57,58). Inflammatory
markers, such as cytokines and C-reactive proteins, have
been positively associated with metabolic syndrome and
are powerful activators of the HPA axis (56,59).

Biological pathways may be mediated by unhealthy be-
haviours: dietary habits, smoking and physical inactivity
(60,61). Changes in dietary habits or energy intake might
be explained by the mechanism that glucocorticoid secre-
tion caused by cortisol weakens the efficacy of the leptin sys-
tem, resulting in ‘stress eating’ and energy imbalance
(54,55). Physical inactivity can also be caused by stressors
like job strain and effort-reward imbalance through fatigue
in leisure time (62,63). Although most of the included stud-
ies did adjust for the effects of health-related behaviours
(drinking, smoking and physical inactivity) at baseline, few
studies controlled for energy intake and eating behaviour,
and changes in health-related behaviours over the course
of follow-up (53). Therefore, these indirect effects on meta-
bolic syndrome occur and should be further investigated for
a clearer understanding of causality.

Among the associations between specific kinds of psycho-
social factors and metabolic syndrome, those involving job
strain/iso-strain and shift work were repeatedly investigated
and significantly associated with metabolic syndrome. A
previous study (37) reported almost the same RR (1.57) as
our study for shift work (1.59). Thus, the adverse effects
of these two factors on metabolic syndrome may be valid.
Among other psychosocial work environments, the effort-
reward imbalance model and organizational justice might
also impact metabolic syndrome. These factors may play a
role not only in damaging the pathological pathways but
also protecting and decreasing HPA axis deregulation (50)
on metabolic syndrome. Meanwhile, we could not confirm
a clear association between long working hours and meta-
bolic syndrome onset. Pimenta et al. (47) claimed that the
shortage of longitudinal studies and limited areas of the
study fields (most studies were conducted in Japan, where
karoshi is well recognized) might make the association less
clear. Evidence of kind-specific, work-related psychosocial
factor associations with metabolic syndrome should be
sought in future research. Specific mechanisms for each
work-related psychosocial factor are also unknown. How-
ever, both biological and behavioural pathways may exist
for every association (36). Furthermore, shift work can
cause changes in melatonin secretion and circadian rhythms
and deterioration of sleep quality (37,51,52,63,65). This
pathway might be specific for shift work.

This study had several limitations. First, some studies
have reported low follow-up rates, resulting in underestima-
tion of effect size: workers under adverse psychosocial fac-
tors at work were more likely to be sick or absent. Second,
heterogeneity in diagnostic standards for metabolic syn-
drome, work-related psychosocial factors and cut-off points
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for adversity of exposures may result in the underestimation
of the pooled association and make the interpretation diffi-
cult. Third, possible confounders that were not adjusted in
the included studies may cause confounding bias, such as
socioeconomic status and comorbidity of mental health dis-
orders. Some subgroup effects should also be tested in the
future, such as gender. Although this study could not inves-
tigate sex-stratified associations due to a shortage of sex-
stratified results, differences in hormone functions may be
important variables (56,57). Fourth, we used the NOS for
the assessment of study quality and risk of bias, which did
not include several important aspects suggested recently
(e.g. conflicts of interest) (66). Finally, the findings are not
generalizable for other populations, countries and work-
related psychosocial factors that were not investigated in
the included studies (e.g. role of stress, mobbing at work
or social capital in the workplace) (67-69).

This study revealed a strong positive association between
adverse work-related psychosocial factors and elevated risk
of metabolic syndrome onset. The effects of job strain and
shift work on metabolic syndrome may be valid. Future stud-
ies should investigate the effects of other psychosocial factors
at work and among specific subgroups such as sex, age and
ethnicity. Furthermore, mediation analyses are necessary to
explain potential mechanisms between these factors and met-
abolic syndrome, using biological and behavioural indicators.
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Table A1 Changes to the protocol: Search terms used for the Japan Medical Abstracts Society

Database Search terms
Before (B2 b L R"TH or "Stress, Psychological'/AL) or (“tE£3FE"/TH or "Social Support'/AL) or ("l L " /TH or "Job
(registered terms for the Satisfaction'/AL) or ("EiF5{AH'/TH or "Work Schedule Tolerance'/AL) or (“fE3 5 D ##5%:1-li'/TH or "Employee Performance
protocol) Appraisal'/AL) or ("3 O TH or "Employee Grievances'/AL) or "Social Justice/psychology'/AL or (" A EHIII"/TH or

"Personnel Downsizing'/AL) or ("2 % 1 1 Bi%&"/TH or "Staff Development'/AL) or ("fili#? >Z{L'/TH or "Organizational Culture'/
AL) or ("> Cé"/TH or "Bullying"/AL) or (“fii 5."/TH or "Prejudice’/AL) or (“#L2B4 2 8II'/TH or "Social Discrimination'/AL) or (" A
[EIE4%" /TH or "Interpersonal Relations"/AL) or "Communication/psychology"/AL) OR ((" XA =H )L Z L A"/TH or
"Stress, Mechanical"/AL) or ("% L (712%)"/THor "Lifting"/AL) or (":BEDKE) & K55 F1F"/TH or "Moving and Lifting
Patients"/AL) or ("{KEE fafi"/TH or "Weight-Bearing"/AL) or ("AAK)12EA9 S /TH or "Biomechanics"/AL) or ("J74E"/
THor "Physical Exertion"/AL) or ("#kkiy42 C4"/TH or "Torsion, Mechanical"/AL) or ("&%4/X5 > 2"/TH or "Postural
Balance"/AL) or ("B{7IE®E)"/TH or "Walking"/AL) or ("= (A#¥RENITE"/TH or "Recovery of Function"/AL) or ("V 5 7 ¥ —
>3 >"/THor "Relaxation"/AL) or (static/AL and (ZZ#4/TH or posture/AL)) or (awkward/AL and (Z#A/TH or posture/
AL)) or (dynamic/AL and (%%4/TH or posture/AL)) or (static/AL and (55{8)/TH or work/AL)) or (dynamic/AL and load*/AL)
or lift*/AL or carry*/AL or hold*/AL or pul 1*/AL or drag*/AL or push*/AL or ((= == 77 )V/TH or manual/AL) and ("/»> K
VU > 2GR " /TH or handling/AL)) or force*/AL or biomechanic*/AL or walking*/AL or (postural/AL and (NS >
Z/TH or balance/AL)) or flexion*/AL or extension*/AL or turning/AL or sitting/AL or kneeling/AL or squatting/AL or

twisting/AL or bending/AL or reaching/AL or standing/AL or sedentary/AL or (repetitive/AL and movement*/AL) or
(monotonous/AlL and (55{)/TH or work/AL)) or (U 52 ¥ —=2 3 >/TH or relaxation/AL) or (recovery/AlL and of/AlL and
function/AL) or (physical/AL and demand*/AL) or (physically/AlL and demand*/AL)) OR (psychosocial/AL or (job/AlL and
($&#/TH or strain/AL)) or ((F7{8)/TH or work/AL) and (#&4/TH or strain/AL)) or ((57{8)/TH or work/AL) and demand*/AL)

or (job/AL and demand*/AL) or (high/AL and

demand*/AL) or (low/AL and control/AL) or (lack/AL and of/AL and control/AL) or ((%7f8)/TH or work/AL) and control/AL) or
(job/AL and control/AL) or (decision/AL and latitude/AL) or ((%{8l/TH or work/AL) and influence*/AL) or (demand/AL and
resource*/AL) or ((F71F/TH or effort/AL) and reward*/AL) or ((F¢[)/TH or time/AL) and pressure*/AL) or recuperation*/AL or
((5718)/TH or work/AL) and overload*/AL) or (%5 fH)/TH or work/AL) and over-load*/AL) or recovery/AL or ("1 1+ £ > Z (L EEF)
TH or coping/AL) or ((97f8)/TH or work/AL) and (G#1E/TH or ability/AL)) or (social/AL and support/AL) or (support/AL and
system*/AL) or (social/AL and network*/AL) or (emotional/AL and support/AL) or (interpersonal/AL and relation*/AL) or
interaction*/AL or justice*/AL or injustice*/AL or (job/AL and (fifl \I¥iiit/TH or satisfaction/AL)) or (77 f#l/TH or work/AL) and
(fiEl \B93i 2 /TH or satisfaction/AL)) or GEJE/TH or boredom/AL) or (skill/AL and discretion*/AL) or (staff/AL and development/
AL) or (£E231% 2 5Il/TH or discrimination/AL) or harass*/AL or (work-place/AL and conflict*/AL) or ((###%/TH or workplace/AL)
and violen*/AL) or (work-place/AL and violen*/AL) or (1> U h/TH or bullying/AL) or (4Eiii 2 BII/TH or ageism/AL) or ([q) 145 i
HE/TH or homophobia/AL) or (AFEZRHI/TH or racism/AL) or (PE2II/TH or sexism/AL) or victimization*/AL or (silent/AL
and workplace*/AL) or ((#E2AY1%E]/TH or role/AL) and ambiguity/AL) or role-conflict*/AL or work-role*/AL or
(working/AL and hour*/AL) or (working/AL and (H[&]/TH or time/AL)) or (day-time/AL) or (nighttime/ AL) or (shift/AL
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Table A1 (Continued)

Database

Search terms

part-time/AL or (flexible/AL and work*/AL) or (organizational/AL and change/AL) or (organisational/AL and change/
AL) or (lean/AlL and (££7%°7/TH or production/AL)) or (job/Al and security/AL) or (job/AL and insecurity/AL)) AND
("AZ ARV 1> > KFa A'TH or "Metabolic syndrome'/AL) or (A > A U AHTHE"/TH or "Insulin resistance'/AL) or ("X # R
Vw7 > o A"TH or "Metabolic syndrome X'/AL) or "Cardio-metabolic syndrome'/AL or "Reaven’s syndrome'/AL) AND
((longitudinal/AL and study/AL) or (prospective/AL and cohort/AL and study/AL) or (PROSPECTIVE/AL and STUDIES/AL) or
(FOLLOWUP/ AL and STUDIES/AL) or (observational/AL and stud*/AL))

After
(used terms)

(XA =HNZ L A[TH or BERIRY 2 - L Z/AL) or 6 & 1F/AL or & DEHAL or E DS LIF/AL or ((KE £ 1R/ TH or
i {5 /AL) or (KT A fai/TH or (R Bifii/AL) or (CEARIIZARGBIG/TH or 2EW)17#/AL) or (954E/TH or F74E/AL) or (Hhik
1922 CAUTH or #EPKIYA2 U AU/AL) or (ZBTH or ZE/AL) or (REA/NZ > ZTH or /35 > A/AL) or CHATIEEN/TH or © + —F >
/ML) or CHAT/TH or #47/AL) or H#§HEMEIE/AL or (V5 27— 3 >/THor U 5 7t —2 3 /ML) or §il&E4/AL or 5
JE 72 88/ AL or BYIYZSEA/AL or H57 B)/AL or B E (/AL or £55 & 1F/AL or SEME/AL or ¥82 A /AL or 7] Z/AL or 7| X
F 0 /AL or # L /AL or FAEZE/AL or J1/AL or (CEAKSIZEAYBIS/TH or AW 1127 /A1) or CBATIEE)/THor ™7 + —F > Z/AL) or
(47/TH or $547/AL) or (ZE8/TH or ZEK/AL) or (BB > 2/ TH or /N5 > Z/AL) or JE#/AL or {HE/AL or Hi5E/AL or
([a1#z/TH or [E1#£/AL) or (FEAZ/TH or FEAZ/AL) or JFE O /AL or B F/AL or 227 v /AL or & O & /AL or #hiF/AL or
{FIE L /AL or (XZA7/TH or S7AL/AL) or (FEAT/TH or FEQT/AL) or [ AEIEEN/AL or HATHIE/AL or HiEMALF/AL or (U 57
—>aY/Mor Vo V+&—>3>/M) or BHERYIRITE/AL or RIS /AL or SAKIY/AL or fafii/AL) AND

((LEERY A b L A/TH or DEREY 2 b L AJAL) or (FEARYSCERMH or ¥ > iR N JAL) or (B L 2 /TH or {1535 il 1/
AL) or fEED A M L RTiE/AL or WERE D737 1= > ZGHli/AL or 73 B DHUER/AL or (*EAYIEF/AL and (LELF/TH or
JLER/AL)) or (AN B/ TH or NEHIM/AL) or 3B /AL or GHEKD AL/ TH or 48K C(E/AL) or (W Ud/THor WU
&/AL) or (i 5/ TH or fki FL/AL) or (REARGZER/TH or #E209 72 511/AL) or CARIBIAR/TH or X ABIER/AL) or (3 R 2 =4 —
vay/MHor 33 2=4 1 1/AL) and (OHY/TH or OHE/AL))) and

(LBEAERAY/AL or D A b LA AL or (REMEA N L ATH or (LD A b L Z/AL) or AL DEREE/AL or i EBRE/

ALor &\ a > ko V/ALor 2> b VD RUAIAL or HHD 3 > k1 VAL or #im DFFH/AL or fHEE DAL or B L
ZE/AL or B3I/ AL or FEEIESYLE/AL or R &H> & DIRIE/AL or $5E/AL or {LFED FA3H/AL or [IE/AL or ("a—E > 2
CLERZE) " /TH or I— > Z/AL) or BHL/AL or IR FSHES1/AL or (FE2X9 1%/ TH or 423093 F%/AL) or (#E2M3Z %/ TH or ¥V
— v LR MAL) or SRS AT AJAL or R b AT AJAL or 4 70 ZOR/ALand Y 1 k7 1 7 AL or
A SHRIAL or (KSR EN/TH or WEf#IYY AR — ~/AL) or (ANFIBIGR/TH or HABIGR/AL) or (ANRIBIR/TH or ARIBIER/AL) or
X N2 /AL or FIEAFHI/AL or Z21E/AL or AN IE/AL or WS IE/AL or GRI/TH or JBJH/AL) or FZREDIE/AL or W& E
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THor FEFF/AL) or Bin 7218/ AL or TLHIMENR X /AL or BEEIES /AL or (L33 TOREEI/AL or (F7{EIREI/TH or F7{EIRFI]/AL) or
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AL) or GEEFRIFSE/TH or 7 117 11 TFSE/AL) or (BIZLHFSE/TH or BIZLiISE/AL)) and

(DT=1900:2016) and (LA=HAZE) and (PT=/i 3 )
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ABSTRACT

Background: The World Health Organization (WHO) and the International Labour Organization (ILO) are developing a joint methodology for estimating the
national and global work-related burden of disease and injury (WHO/ILO joint methodology), with contributions from a large network of experts. In this paper, we
present the protocol for two systematic reviews of parameters for estimating the number of deaths and disability-adjusted life years of ischaemic heart disease from
exposure to long working hours, to inform the development of the WHO/ILO joint methodology.

Objectives: We aim to systematically review studies on occupational exposure to long working hours (Systematic Review 1) and systematically review and meta-
analyse estimates of the effect of long working hours on ischaemic heart disease (Systematic Review 2), applying the Navigation Guide systematic review metho-
dology as an organizing framework. The selection of both, the exposure and the health outcome is justified by substantial scientific evidence on adverse effects of long
working hours on ischaemic heart disease risk.

Data sources: Separately for Systematic Reviews 1 and 2, we will search electronic academic databases for potentially relevant records from published and un-
published studies, Medline, EMBASE, Web of Science, CISDOC and PsychINFO. We will also search electronic grey literature databases, Internet search engines and
organizational websites; hand-search reference list of previous systematic reviews and included study records; and consult additional experts.

Study eligibility and criteria: We will include working-age (=15 years) workers in the formal and informal economy in any WHO and/or ILO Member State, but
exclude children (< 15years) and unpaid domestic workers. For Systematic Review 1, we will include quantitative prevalence studies of relevant levels of exposure
to long working hours (i.e. 35-40, 41-48, 49-54 and =55 h/week) stratified by country, sex, age and industrial sector or occupation. For Systematic Review 2, we

* Systematic review protocol
* Correspondence to: Dr. Jian Li. Institute of Occupational, Social and Environmental Medicine, Centre for Health and Society, Faculty of Medicine, University of
Diisseldorf, Universititsstraf3e 1, Diisseldorf 40225, Germany.

E-mail addresses: jian.li@uni-duesseldorf.de (J. Li), Chantal.Brisson@crchudequebec.ulaval.ca (C. Brisson), els.clays@UGent.be (E. Clays),
marco.ferrario@uninsubria.it (M.M. Ferrario), ivanovi@who.int (I.D. Ivanov), paul.landsbergis@downstate.edu (P. Landsbergis), leppink@ilo.org (N. Leppink),
pegaf@who.int (F. Pega), h.pikhart@ucl.ac.uk (H. Pikhart), pruessa@who.int (A. Priiss-Ustiin), rer@nrcwe.dk (R. Rugulies), pschnall@workhealth.org (P.L. Schnall),
stevensg@who.int (G. Stevens), akizumi@kitasato-u.ac.jp (A. Tsutsumi), ujita@ilo.org (Y. Ujita), johannes.siegrist@med.uni-duesseldorf.de (J. Siegrist).

1 Contributed equally

https://doi.org/10.1016/j.envint.2018.06.022

Received 19 December 2017; Received in revised form 18 June 2018; Accepted 18 June 2018

Available online 17 August 2018

0160-4120/ © 2018 World Health Organization and Internation Labour Organization. Published by Elsevier Ltd. This is an open access article under the CC BY
3.0 license (http://creativecommons.org/licenses/BY 3.0/IGO/).

—186—



J. Li et al.

Environment International 119 (2018) 558-569

will include randomized controlled trials, cohort studies, case-control studies and other non-randomized intervention studies with an estimate of the relative effect of
relevant level(s) of long working hours on the prevalence of, incidence of or mortality from ischaemic heart disease, compared with the theoretical minimum risk

exposure level (i.e. 35-40 h/week).

Study appraisal and synthesis methods: At least two review authors will independently screen titles and abstracts against the eligibility criteria at a first stage and full
texts of potentially eligible records at a second stage, followed by extraction of data from qualifying studies. At least two review authors will assess risk of bias and the
quality of evidence, using the most suited tools currently available. For Systematic Review 2, if feasible, we will combine relative risks using meta-analysis. We will
report results using the guidelines for accurate and transparent health estimates reporting (GATHER) for Systematic Review 1 and the preferred reporting items for
systematic reviews and meta-analyses guidelines (PRISMA) for Systematic Review 2.

PROSPERO registration number: CRD42017084243.

1. Background

The World Health Organization (WHO) and the International Labour
Organization (ILO) are developing a joint methodology for estimating the
work-related burden of disease and injury (WHO/ILO joint methodology)
(Ryder, 2017). The organizations plan to estimate the numbers of deaths
and disability-adjusted life years (DALYs) that are attributable to selected
occupational risk factors, in the first place for the year 2015. The WHO/
ILO joint methodology will be based on already existing WHO and ILO
methodologies for estimating the burden of disease for selected occu-
pational risk factors (Pruss-Ustun et al., 2017; International Labour
Organization, 2014). It will expand existing methodologies with esti-
mation of the burden of several prioritized additional pairs of occupa-
tional risk factors and health outcomes. For this purpose, population
attributable fractions (Murray et al., 2004) — the proportional reduction
in burden from the health outcome achieved by a reduction of exposure
to the theoretical minimum risk exposure level — will be calculated for
each additional risk factor-outcome pair, and these fractions will be ap-
plied to the total disease burden envelopes for the health outcome from
the WHO Global Health Estimates (World Health Organization, 2017).

The WHO/ILO joint methodology may include a methodology for
estimating the burden of ischaemic heart disease from occupational ex-
posure to long work hours if feasible, as one additional prioritized risk
factor-outcome pair. To optimize parameters used in estimation models,
a systematic review is required of studies on the prevalence of exposure
to long working hours (‘Systematic Review 1’), as well as a second sys-
tematic review and meta-analysis of studies with estimates of the effect
of exposure to long work hours on ischaemic heart disease (‘Systematic
Review 2’). In the current paper, we present the protocol for these two
systematic reviews, in parallel to presenting systematic review protocols
on other additional risk factor-outcome pairs elsewhere (Descatha et al.,
2018; Hulshof et al., 2018; John et al., 2018; Mandrioli et al., 2018;
Pachito et al., 2018; Rugulies et al., 2018; Teixeira et al., 2018; Tenkate
et al., 2018). To our knowledge, this is the first systematic review pro-
tocol of its kind. The WHO/ILO joint estimation methodology and the
burden of disease estimates are separate from these systematic reviews,
and they will be described and reported elsewhere.

We refer separately to Systematic Reviews 1 and 2, because the two
systematic reviews address different objectives and therefore require
different methodologies. The two systematic reviews will, however, be
harmonized and conducted in tandem. This will ensure that — in the
later development of the methodology for estimating the burden of
disease from this risk factor—outcome pair — the parameters on the risk
factor prevalence are optimally matched with the parameters from
studies on the effect of the risk factor on the designated outcome. The
findings from Systematic Reviews 1 and 2 will be reported in two dis-
tinct journal articles. For all four protocols in the series with long
working hours as the risk factor, (Descatha et al., 2018; Pachito et al.,
2018; Rugulies et al., 2018) one Systematic Review 1 will be published.

1.1. Rationale

To consider the feasibility of estimating the burden of ischaemic
heart disease due to exposure to long working hours, and to ensure that
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potential estimates of burden of ischaemic heart disease are reported in
adherence with the guidelines for accurate and transparent health es-
timates reporting (GATHER) (Stevens et al., 2016), WHO and ILO re-
quire a systematic review of studies on the prevalence of relevant levels
of exposure to long working hours (Systematic Review 1), as well as a
systematic review and meta-analysis with estimates of the relative ef-
fect of exposure to long work hours on the prevalence of, incidence of
and mortality from ischaemic heart disease, compared with the theo-
retical minimum risk exposure level (Systematic Review 2). The theo-
retical minimum risk exposure level is the exposure level that would
result in the lowest possible population risk, even if it is not feasible to
attainable this exposure level in practice (Murray et al., 2004). These
data and effect estimates should be tailored to serve as parameters for
estimating the burden of ischaemic heart disease from exposure to long
work hours in the WHO/ILO joint methodology.

Our research will substantially extend the current body of sys-
tematic review evidence. A 2012 systematic review and meta-analysis
on the effect of exposure with long working hours on cardiovascular
disease, which included five cohort studies and six case-control studies
published up to September 2011, reported a pooled odds ratio of 1.37,
with a 95% confidence interval (CI) of 1.11-1.70 (Kang et al., 2012). A
second systematic review on the effect of long working hours on
ischaemic heart disease published in 2012 included four prospective
studies and seven case-control studies published between 1966 and 19
January 2011. For the prospective studies, the authors reported a
pooled relative risk of 1.39 (95% CI: 1.12-1.72) and for the case-control
studies a pooled relative risk of 2.43 (95% CI: 1.81-3.26) (Virtanen
et al,, 2012). Finally, a third systematic review and meta-analysis
published in 2015 of 24 cohort studies (including 20 unpublished stu-
dies) in Europe, the USA and Australia up to 20 August 2014 found a
relative risk of 1.13 (95% CI: 1.02-1.26) for the effect of long working
hours (= 55h/week) on ischaemic heart disease (Kivimaki et al.,
2015a). However, our Systematic Review 1 will be the - to the best of
our knowledge - first systematic review of prevalence studies of ex-
posure to long working hours, and Systematic Review 2 will expand the
scope of the existing systematic review evidence by covering evidence
from studies published up to 31 May 2018.

Work in the informal economy may lead to different exposures and
exposure effects than does work in the formal economy. The informal
economy is defined as “all economic activities by workers and economic
units that are — in law or in practice — not covered or insufficiently covered
by formal arrangements”, but excluding “illicit activities, in particular the
provision of services or the production, sale, possession or use of goods
forbidden by law, including the illicit production and trafficking of drugs,
the illicit manufacturing of and trafficking in firearms, trafficking in
persons and money laundering, as defined in the relevant international
treaties” (Anon, 2015). Consequently, formality of work (informal vs.
formal) may be an effect modifier of the effect of long working hours on
ischaemic heart disease. Therefore, we consider in both systematic re-
views the formality of the economy reported in included studies.

1.2. Description of the risk factor

The definition of the risk factor, the risk factor levels and the

—187—



J. Li et al.

theoretical minimum risk exposure level are presented in Table 1. Long
working hours are defined as any working hours exceeding standard
working hours, i.e. working hours of =41 h/week. Based on results
from earlier studies on long working hours and health endpoints,
(Kivimaki et al., 2015a; Kivimaki et al., 2015b; Virtanen et al., 2015)
the preferred four exposure level categories for our review are 35-40,
41-48, 49-54 and =55h/week. This will allow calculating estimates
both for large exposure contrast (i.e. comparing the theoretical minimal
exposure to =55 h/week) and for potential dose-response associations
(i.e. comparing the theoretical minimal exposure to all other exposure
categories). If the studies provide the preferred exposure level cate-
gories, we will use these categories, but if they provide other exposure
categories, we will use the other exposure categories, as long as ex-
posure exceeds 40 h/week.

The theoretical minimum risk exposure is standard working hours
defined as 35-40 h/week. We acknowledge that it is possible that the
theoretical minimum risk exposure might be lower than standard
working hours, but we have to exclude working hours = 35h/week,
because studies indicate that a proportion of individuals working less
than standard hours do so because of existing health problems
(Virtanen et al., 2012; Kivimaki et al., 2015b). Thus, this exposure
concerns full-time workers in the formal and informal economy. In
other words, individuals working less than standard hours might belong
to a health-selected group or a group concerned with family care and
therefore cannot serve as comparators. Consequently, if a study used as
the reference group individuals working less than standard hours or a
combination of individuals working standard hours and individuals
working less than standard hours, it will be excluded from the sys-
tematic review and meta-analysis. The category 35-40 h/week is the
reference group used in many large studies and previous systematic
reviews (Kang et al., 2012; Virtanen et al., 2012). Since the theoretical
minimum risk exposure level is usually set empirically based on the
causal epidemiological evidence, we will change the assumed level as
evidence suggests.

If several studies report exposure levels differing from the standard
levels we define here, then, if possible, we will convert the reported
levels to the standard levels and, if not possible, we will report analyses
on these alternate exposure levels as supplementary information in the
systematic reviews. In the latter case, our protocol will be updated to
reflect our new analyses.

1.3. Description of the outcome

The WHO Global Health Estimates group outcomes into standard
burden of disease categories (World Health Organization, 2017), based
on standard codes from the International Statistical Classification of Dis-
eases and Related Health Problems 10th Revision (ICD-10) (World Health
Organization, 2015). The relevant WHO Global Health Estimates cate-
gory for this systematic review is “IL. H.2 Ischaemic heart disease” (World
Health Organization, 2017). In line with the WHO Global Health Esti-
mates, we define the health outcome covered in Systematic Review 2 as
ischaemic heart disease, defined as conditions with ICD-10 codes 1120
to 1125 (Table 2). We will consider prevalence of, incidence of and
mortality from ischaemic heart disease. Table 2 presents for each dis-
ease or health problem included in the WHO Global Health Estimates

Table 1
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Table 2
ICD-10 codes and disease and health problems covered by the WHO burden of
disease category II.H.2 Ischaemic heart disease and their inclusion in this review.

ICD-10 Disease or health problem Included in this
code systematic review
120 Angina pectoris Yes

121 Acute myocardial infarction Yes

122 Subsequent myocardial infarction Yes

123 Certain current complications following Yes

acute myocardial infarction
124 Other acute ischaemic heart diseases Yes
125 Chronic ischaemic heart disease Yes

category the inclusion in this review. This review covers all the relevant
WHO Global Health Estimates categories.

1.4. How the risk factor may impact the outcome

Fig. 1 presents the logic model for our systematic review of the
causal relationship between exposure to long working hours and
ischaemic heart diseases. This logic model is an a priori, process-or-
ientated one (Rehfuess et al., 2017) that seeks to capture the complexity
of the risk factor-outcome causal relationship (Anderson et al., 2011a).

Theoretically, distinct social contexts in labour market are likely to
exacerbate or mitigate the effect of exposure to long working hours on
ischaemic heart disease risk. While empirical tests of this assumption
are not available, these contexts can exert a direct effect on working
hours. Evidence suggests that economic globalization drives people
around the world to work longer hours (Lee et al., 2007).

Based on knowledge of previous research on long working hours
and ischaemic heart disease, (Kivimaki et al., 2015a; Kivimaki et al.,
2015b; Virtanen et al., 2015) we assume that the effect of exposure to
long working hours on ischaemic heart disease could be modified by
country (or WHO region), sex, age, industrial sector, occupation and
formality of the economy. Confounding should be considered by, at
least, age, sex and socioeconomic position (e.g. income, education or
occupational grade). Exceptions are accepted for studies whose study
samples were homogenous (such as men only) or that conducted sen-
sitivity analyses to test the presence of confounding (such as sex-dis-
aggregated analyses that can help identify confounding by sex).

Several variables may mediate the effects of this exposure on disease
risk through two major pathways. The first one concerns behavioural
responses that result in an increase in health-adverse behaviours, such
as cigarette smoking, high alcohol consumption, unhealthy diet and
physical inactivity. These behaviours are established risk factors of
ischaemic heart disease (Virtanen et al., 2015; Taris et al., 2011).
Moreover, impaired sleep and poor recovery resulting from this ex-
posure increase the risk of ischaemic heart disease (Virtanen et al.,
2009; Sonnentag et al., 2017). Chronic psychosocial stress responses
define a second pathway mediating the effects of exposure on ischaemic
heart disease. According to established physiological evidence, re-
current high effort (exposure) results in continued activation of the
autonomic nervous/immune systems and associated stress axes, the
sympatho-adrenal medullary and the hypothalamic-pituitary adrenal

Definitions of the risk factor, risk factor levels and the minimum risk exposure level.

Definition

Risk factor

standard working hours (35-40 h/week).

Risk factor levels

Long working hours (including those spent in secondary jobs), defined as working hours > 40 h/week, i.e. working hours exceeding

Preferable exposure categories are 35-40, 41-48, 49-54 and =55 h/week. However, whether we can use these categories will depend

on the information provided in the studies. If the preferable exposure categories are not available we will use the exposure categories
provided by the studies as long as these exposure categories exceed 40 h/week.

Theoretical minimum risk exposure level

Standard working hours defined as working hours of 35-40 h/week.
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Context

Governance, policy, and cultural and societal norms and values
The changing world of work

Risk factor

Long working hours

A

Effect modifiers

Country, age, sex,
socioeconomic
position, industrial
sector, occupation
and formality of
economy

Mediators

Pathway 1: Smoking,
alcohol use, physical
inactivity, unhealthy diet,
impaired sleep and poor
recovery;

Pathway 2: Autonomous
nervous system activity and
immune system activity

Confounders

Age, sex and
socioeconomic
position

Outcome

Ischaemic heart disease

Fig. 1. Logic model of the causal relationship between long working hours and ischaemic heart disease.

axes, with excessive release of respective stress hormones (i.e. adre-
nalin, noradrenalin and cortisol) (Chandola et al., 2010; Jarczok et al.,
2013; Nakata, 2012). In the longer run, this recurrent activation ex-
ceeds the regulatory capacity of the cardiovascular system, thus trig-
gering functional dysregulations (e.g. sustained high blood pressure)
and structural lesions (e.g. atherogenesis in coronary vessels) (Kivimaki
and Steptoe, 2018).

In addition to epidemiological, clinical and experimental evidence
suggesting that chronic psychosocial stress (including that from
working long hours) presents a risk factor of ischaemic heart disease,
there is indirect evidence on its causal role from animal studies. In
classical experiments with cynomolgus macaques a direct effect of ex-
posure to a chronic psychosocial stressor on growth of atherosclerotic
plaques in coronary vessels was demonstrated, and this process was
prevented by administration of beta-adrenergic blocking agents (Kaplan
and Manuck, 1994).

2. Objectives

1. Systematic Review 1: To systematically review quantitative studies
of any design on the prevalence of relevant levels of exposure to
long working hours in the years 2005 to 2018 among the working-
age population, disaggregated by country, sex, age and industrial
sector or occupation. Systematic Review 1 will be conducted in a
coordinated fashion across all four review groups that examine long
working hours with regard to health endpoints (i.e. ischaemic heart
disease, stroke (Descatha et al., 2018), depression (Rugulies et al.,
2018) and alcohol use (Pachito et al., 2018)), led by GS and with JL
being the focal point from the working group on long working hours
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and ischaemic heart disease.

2. Systematic Review 2: To systematically review and meta-analyse
randomized controlled studies, cohort studies, case-control studies
and other non-randomized intervention studies including working-
age workers (Population) exposed to long working hours
(Exposure), compared with workers with the minimum theoretical
risk exposure level of 35-40 h/week (Comparator), in order to es-
timate the relative effect on ischaemic heart disease (Outcome).

3. Methods

We will apply the Navigation Guide (Woodruff and Sutton, 2014)
methodology for systematic reviews in environmental and occupational
health as our guiding methodological framework, wherever feasible.
The guide applies established systematic review methods from clinical
medicine, including standard Cochrane Collaboration methods for
systematic reviews of interventions, to the field of environmental and
occupational health to ensure systematic and rigorous evidence synth-
esis on environmental and occupational risk factors that reduces bias
and maximizes transparency (Woodruff and Sutton, 2014). The need for
further methodological development and refinement of the relatively
novel Navigation Guide has been acknowledged (Woodruff and Sutton,
2014).

Systematic Review 1 may not map well to the Navigation Guide
framework (Fig. 1 on page 1009 in (Lam et al., 2016a)), which is tai-
lored to hazard identification and risk assessment. Nevertheless, steps
1-6 for the stream on human data can be applied to systematically
review exposure to risk factors. Systematic Review 2 maps more closely
to the Navigation Guide framework (Lam et al., 2016a), and we will
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conduct steps 1-6 for the stream on human data, but not conduct any
steps for the stream on non-human data, although we will briefly
summarize narratively the evidence from non-human data that we are
aware of.

We have registered the protocol in PROSPERO under
CRD42017084243. This protocol adheres with the preferred reporting
items for systematic review and meta-analysis protocols statement
(PRISMA-P) (Moher et al., 2015; Shamseer et al., 2015), with the ab-
stract adhering with the reporting items for systematic reviews in
journal and conference abstracts (PRISMA-A) (Beller et al., 2013). Any
modification of the methods stated in the present protocol will be re-
gistered in PROSPERO and reported in the systematic review itself.
Systematic Review 1 will be reported according to the GATHER
guidelines (Stevens et al., 2016), and Systematic Review 2 will be re-
ported according to the preferred reporting items for systematic review
and meta-analysis statement (PRISMA) (Liberati et al., 2009). Our re-
porting of the parameters for estimating the burden of ischaemic heart
disease to long working hours in the systematic review will adhere with
the requirements of the GATHER guidelines (Stevens et al., 2016), be-
cause the WHO/ILO burden of disease estimates that may be produced
consecutive to the systematic review must also adhere to these re-
porting guidelines.

3.1. Systematic review 1

3.1.1. Eligibility criteria
The population, exposure, comparator and outcome (PECO) criteria
(Liberati et al., 2009) are described below.

3.1.1.1. Types of populations. We will include studies of working-age
(=15years) workers in the formal and informal economy. Studies of
children (aged < 15years) and unpaid domestic workers will be
excluded. Participants residing in any WHO and/or ILO Member State
and any industrial setting or occupation will be included. We note that
occupational exposure to long working hours may potentially have
further population reach (e.g. across generations for workers of
reproductive age) and acknowledge that the scope of our systematic
reviews will not be able capture these populations and impacts on them.
Appendix A provides a complete, but briefer overview of the PECO
criteria.

3.1.1.2. Types of exposures. We will include studies that define long
working hours in accordance with our standard definition (Table 1). We
will prioritize measures of the total number of hours worked, including
in both of: main and secondary jobs, self-employment and salaried
employment and informal and formal jobs. Cumulative exposure may
be the most relevant exposure metric in theory, but we will prioritize a
non-cumulative exposure metric in practice, because we believe that
global exposure data on agreed cumulative exposure measures do not
currently exist. We will include all studies where long working hours
were measured, whether objectively (e.g. by means of time recording
technology) or subjectively, including studies that used measurements
by experts (e.g. scientists with subject matter expertise) and self-reports
by the worker or workplace administrator or manager. If a study
presents both objective and subjective measurements, then we will
prioritize objective measurements. We will include studies with
measures from any data source, including registry data.

We will include studies on the prevalence of occupational exposure
to the risk factor, if it is disaggregated by country, sex (two categories:
female, male), age group (ideally in 5-year age bands, such as
20-24 years) and industrial sector (e.g. International Standard Industrial
Classification of All Economic Activities, Revision 4 [ISIC Rev. 4] (United
Nations, 2008)) or occupation (as defined, for example, by the Inter-
national Standard Classification of Occupations 1988 [ISCO-88]
(International Labour Organization, 1987) or 2008 [ISCO-08]
(International Labour Organization, 2012)). Criteria may be revised in
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order to identify optimal data disaggregation to enable subsequent es-
timation of the burden of disease.

We shall include studies with exposure data for the years 2005 to 31
May 2018. For optimal modelling of exposure, WHO and ILO require
exposure data up to 2018, because recent data points help better esti-
mate time trends, especially where data points may be sparse. The
additional rationale for this data collection window is that WHO and
ILO aim to estimate burden of disease in the year 2015, and we believe
that the lag time from exposure to outcome will not exceed 10 years; so
in their models, the organizations can use the exposure data from as
early as 2005 to determine the burden of ischaemic heart disease
10 years later in 2015. To make a conclusive judgment on the best lag
time to apply in the model, we will summarize the existing body of
evidence on the lag time between exposure to long working hours and
ischaemic heart disease in the review.

The exposure parameter should match the one used in Systematic
Review 2 or can be converted to match it.

3.1.1.3. Types of comparators. There will be no comparator, because we
will review risk factor prevalence only.

3.1.1.4. Types of outcomes. Exposure to the occupational risk factor (i.e.
long working hours).

3.1.1.5. Types of studies. This systematic review will include
quantitative studies of any design, including cross-sectional studies.
These studies must be representative of the relevant industrial sector,
relevant occupational group or the national population. We will
exclude qualitative, modelling and case studies, as well as non-
original studies without quantitative data (e.g. letters, commentaries
and perspectives).

Study records written in any language will be included. If a study
record is written in a language other than those spoken by the authors
of this review or those of other reviews (Descatha et al., 2018; Hulshof
et al., 2018; John et al., 2018; Mandrioli et al., 2018; Pachito et al.,
2018; Rugulies et al., 2018; Teixeira et al., 2018; Tenkate et al., 2018)
in the series (i.e. Arabic, Bulgarian, Chinese, Danish, Dutch, English,
French, Finnish, German, Hungarian, Italian, Japanese, Norwegian,
Portuguese, Russian, Spanish, Swedish and Thai), it will be translated
into English. Published and unpublished studies will be included.

Studies conducted using unethical practices will be excluded from
the review.

3.1.1.6. Types of effect measures. We will include studies with a
measure of the prevalence of a relevant level of exposure to long
working hours.

3.1.2. Information sources and search
3.1.2.1. Electronic academic databases. We (DG and DP) will at a
minimum search the following seven electronic academic databases:

. Ovid Medline with Daily Update (2005 to 31 May 2018).
. PubMed (2005 to 31 May 2018).

. EMBASE (2005 to 31 May 2018).

. Scopus (2005 to 31 May 2018).

. Web of Science (2005 to 31 May 2018).

. CISDOC (2005 to 31 May 2012).

. PsychiInfo (2005 to 31 May 2018).

NO Ul Wb =

The Ovid Medline search strategy for Systematic Review 1 is pre-
sented in Appendix B. We will perform searches in electronic databases
operated in the English language using a search strategy in the English
language. Consequently, study records that do not report essential in-
formation (i.e. title and abstract) in English will not be captured. We
will adapt the search syntax to suit the other electronic academic and
grey literature databases. When we are nearing completion of the
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review, we will search the PubMed database for the most recent pub-
lications (e.g., e-publications ahead of print) over the last six months.
Any deviation from the proposed search strategy in the actual search
strategy will be documented.

3.1.2.2. Electronic grey literature databases. We (GS and AT) will at a
minimum search the two following electronic academic databases:

1. OpenGrey (http://www.opengrey.eu/).
2. Grey Literature Report (http://greylit.org/).

3.1.2.3. Internet search engines. We (GS and MMF) will also search the
Google (www.google.com/) and Google Scholar (www.google.com/
scholar/) Internet search engines and screen the first 100 hits for
potentially relevant records.

3.1.2.4. Organizational websites. The websites of the seven following
international organizations and national government departments will
be searched by AD, DG, JP and GS:

1. International Labour Organization (www.ilo.org/).

2. World Health Organization (www.who.int).

3. European Agency for Safety and Health at Work (https://osha.
europa.eu/en).

. Eurostat (www.ec.europa.eu/eurostat/web/main/home).

. China National Knowledge Infrastructure (http://www.cnki.net/).

. Finnish Institute of Occupational Health (https://www.ttl.fi/en/).

. United States National Institute of Occupational Safety and Health
(NIOSH) of the United States of America, using the NIOSH data and
statistics gateway (https://www.cdc.gov/niosh/data/).

N O Ul A

3.1.2.5. Hand-searching and expert consultation. AD, DG, JP and GS will
hand-search for potentially eligible studies in:

1. Reference list of previous systematic reviews.

. Reference list of all study records of all included studies.

. Study records published over the past 24 months in the three peer-
reviewed academic journals from which we obtain the largest
number of included studies.

. Study records that have cited an included study record (identified in
Web of Science citation database).

. Collections of the review authors.

Additional experts will be contacted with a list of included studies
and study records, with the request to identify potentially eligible ad-
ditional ones.

3.1.3. Study selection

Study selection will be carried out with Covidence (Babineau, 2014)
and/or the Rayyan Systematic Reviews Web App (Ouzzani et al., 2016).
All study records identified in the search will be downloaded and du-
plicates will be identified and deleted. Afterwards, at least two review
authors (AD and KS) will independently screen against eligibility cri-
teria the titles and abstracts (step 1) and then full texts of potentially
relevant records (step 2). A third review author (GS) will resolve any
disagreements between the study selectors. If a study record identified
in the literature search was authored by a review author assigned to
study selection or if an assigned review author was involved in the
study, then the record will be re-assigned to another review author for
study selection. In the systematic review, we will document the study
selection in a flow chart, as per GATHER guidelines (Stevens et al.,
2016).

3.1.4. Data extraction and data items
A data extraction form will be developed and piloted until there is
convergence and agreement among data extractors. At a minimum, two
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review authors (out of: BAE, ES and LMH) will independently extract
the data on exposure to long working hours, disaggregated by country,
sex, age and industrial sector or occupation. A third review author (GS)
will resolve conflicting extractions. At a minimum, we will extract data
on study characteristics (including study authors, study year, study
country, participants and exposure), study design (including study type
and measurements of the risk factor), risk of bias (including missing
data, as indicated by response rate and other measures) and study
context. The estimates of the proportion of the population exposed to
the occupational risk factor from included studies will be entered into
and managed with the Review Manager, Version 5.3 (RevMan 5.3)
(Anon, 2014) or DistillerSR (EvidencePartner, 2017) software.

We will also extract data on potential conflict of interest in included
studies, including the financial disclosures and funding sources of each
author and their affiliated organization. We will use a modification of a
previous method to identify and assess undisclosed financial interests
(Forsyth et al., 2014). Where no financial disclosure/conflict of interest
is provided, we will search declarations of interest both in other records
from this study published in the 36 months prior to the included study
record and in other publicly available repositories (Drazen et al., 2010a;
Drazen et al., 2010b).

We will request missing data from the principal study author by
email or phone, using the contact details provided in the principal study
record. If no response is received, we will follow up twice via email, at
two and four weeks.

3.1.5. Risk of bias assessment

Generally agreed methods (i.e. framework plus tool) for assessing
risk of bias do not exist for systematic reviews of input data for health
estimates (The GATHER Working Group, 2016), for burden of disease
studies, of prevalence studies in general (Munn et al., 2014) and of
prevalence studies of occupational and/or environmental risk factors
specifically (Krauth et al,, 2013; Mandrioli and Silbergeld, 2016;
Vandenberg et al., 2016). None of the five standard risk of bias as-
sessment methods in systematic reviews (Rooney et al., 2016) are ap-
plicable to assessing prevalence studies. The Navigation Guide does not
support checklist approaches, such as (Munn et al., 2014; Hoy et al.,
2012) for assessing risk of bias in prevalence studies.

We will use a modified version of the Navigation Guide risk of bias
tool (Lam et al., 2016a) that we developed specifically for Systematic
Review 1 (Appendix C). We will assess risk of bias on the levels of the
individual study and the entire body of evidence. As per our pre-
liminary tool, we will assess risk of bias along five domains: (i) selection
bias; (ii) performance bias; (iii) misclassification bias; (iv) conflict of
interest; and (v) other biases. Risk of bias will be: “low”; “probably
low”; “probably high”; “high” or “not applicable”. To judge the risk of
bias in each domain, we will apply our a priori instructions (Appendix
Q).

All risk of bias assessors (BAE, DG, LMH and GS) will trial the tool
until they synchronize their understanding and application of each risk
of bias domain, considerations and criteria for ratings. At least two
study authors (out of: BAE, DG and LMH) will then independently judge
the risk of bias for each study by outcome, and a third author (GS) will
resolve any conflicting judgments. We will present the findings of our
risk of bias assessment for each eligible study in a standard ‘Risk of bias’
table (Higgins et al., 2011). Our risk of bias assessment for the entire
body of evidence will be presented in a standard ‘Risk of bias summary’
figure (Higgins et al., 2011).

3.1.6. Synthesis of results

We will neither produce any summary measures, nor synthesise the
evidence quantitatively. The included evidence will be presented in
what could be described as an ‘evidence map’. All included data points
from included studies will be presented, together with meta-data on the
study design, number of participants, characteristics of population,
setting and exposure measurement of the data point.
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3.1.7. Quality of evidence assessment

There is no agreed method for assessing quality of evidence in
systematic reviews of the prevalence of occupational and/or environ-
mental risk factors. We will adopt or adapt from the latest Navigation
Guide instructions for grading (Lam et al., 2016a), including criteria
(Appendix D). We will downgrade for the following five reasons from
the Grading of Recommendations Assessment, Development and Eva-
luation (GRADE) approach: (i) risk of bias; (ii) inconsistency; (iii) in-
directness; (iv) imprecision; and (v) publication bias (Schiinemann
et al., 2011). We will grade the evidence, using the three Navigation
Guide quality of evidence ratings: “high”, “moderate” and “low” (Lam
et al., 2016a). Within each of the relevant reasons for downgrading, we
will rate any concern per reason as “none”, “serious” or “very serious”.
We will start at “high” for non-randomized studies and will downgrade
for no concern by nil, for a serious concern by one grade (— 1) and for a
very serious concern by two grades (—2). We will not up-grade or
down-grade the quality of evidence for the three other reasons normally
considered in GRADE assessments (i.e. large effect, dose-response and
plausible residual confounding and bias), because we consider them
irrelevant for prevalence estimates.

All quality of evidence assessors (BAE, LMH and DG) will trial the
application of our instructions and criteria for quality of evidence
assessment until their understanding and application is synchro-
nized. At least two review authors (LMH and DG) will independently
judge the quality of evidence for the entire body of evidence by
outcome. A third review author (GS) will resolve any conflicting
judgments. In the systematic review, for each outcome, we will
present our assessments for each GRADE domain, as well as an
overall GRADE rating.

3.1.8. Strength of evidence assessment

To our knowledge, no agreed method exists for rating strength of
evidence in systematic reviews of prevalence studies. We (AD and GS)
will rate the strength of the evidence for use as input data for estimating
national-level exposure to the risk factor. Our rating will be based on a
combination of the following four criteria: (i) quality of the entire body
of evidence; (ii) population coverage of evidence (WHO regions and
countries); (iii) confidence in the entire body of evidence; and (iv) other
compelling attributes of the evidence that may influence certainty. We
will rate the strength of the evidence as either “potentially sufficient” or
“potentially inadequate” for use as input data (Appendix E).

3.2. Systematic Review 2

3.2.1. Eligibility criteria
The PECO (Liberati et al., 2009) criteria are described below.

3.2.1.1. Types of populations. We will include studies of working-age
(=15years) workers in the formal and informal economy. Studies of
children (aged < 15years) and unpaid domestic workers will be
excluded. Participants residing in any WHO and/or ILO Member State
and any industrial setting or occupational group will be included. We
note that occupational exposure to long working hours may potentially
have further population reach (e.g. across generations for workers of
reproductive age) and acknowledge that the scope of our systematic
reviews will not be able capture these populations and impacts on them.
Appendix F provides a complete, but briefer overview of the PECO
criteria.

3.2.1.2. Types of exposures. We will include studies that define long
working hours in accordance with our standard definition (Table 1). We
will again prioritize measures of the total number of hours worked,
including in both of: main and secondary jobs, self-employment and
salaried employment and informal and formal jobs. We will include all
studies where long working hours were measured, whether objectively
(e.g. by means of time recording technology), or subjectively, including
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studies that used measurements by experts (e.g. scientists with subject
matter expertise) and self-reports by the worker or workplace
administrator or manager. If a study presents both objective and
subjective measurements, then we will prioritize the objective
measurements. We will include studies with measurements from any
data source, including registry data.

3.2.1.3. Types of comparators. The included comparator will be
participants exposed to the theoretical minimum risk exposure level
(Table 1). We will exclude all other comparators.

3.2.1.4. Types of outcomes. We will include studies that define
ischaemic heart disease in accordance with our standard definition of
this outcome (Table 2). Other coronary-related unspecific symptoms
(e.g. chest pain) will be excluded. We expect that most studies
examining exposure to long working hours and its effect on ischaemic
heart disease have documented ICD-10 diagnostic codes. In the
remaining cases, methods that approximate ICD-10 criteria will
ascertain ischaemic heart disease.

The following measurements of ischaemic heart disease will be re-
garded as eligible:

-

. Diagnosis by a physician with imaging.

ii. Hospital discharge records.

iii. Other relevant administrative data (e.g. records of sickness absence
or disability).

iv. Medically certified cause of death.

All other measures will be excluded from this systematic review.

Objective and subjective measures of the outcome will be eligible. If
a study presents both objective and subjective measurements, then we
will prioritize the objective ones.

3.2.1.5. Types of studies. We will include studies that investigate the
effect of long working hours on ischaemic heart disease for any years.
Eligible study designs will be randomized controlled trials (including
parallel-group, cluster, cross-over and factorial trials), cohort studies
(both prospective and retrospective), case-control studies and other
non-randomized intervention studies (including quasi-randomized
controlled trials, controlled before-after studies and interrupted time
series studies). We included a broader set of observational study designs
than is commonly included, because a recent augmented Cochrane
Review of complex interventions identified valuable additional studies
using such a broader set of study designs (Arditi et al., 2016). As we
have an interest in quantifying risk and not in qualitative assessment of
hazard (Barroga and Kojima, 2013), we will exclude all other study
designs (e.g. uncontrolled before-and-after, cross-sectional, qualitative,
modelling, case and non-original studies).

Records published in any language will be included. Again, the
search will be conducted using English language terms, so that records
published in any language that present essential information (i.e. title
and abstract) in English will be included. If a record is written in a
language other than those spoken by the authors of this review or those
of other reviews in the series (Descatha et al., 2018; Hulshof et al.,
2018; John et al., 2018; Mandrioli et al., 2018; Pachito et al., 2018;
Rugulies et al., 2018; Teixeira et al., 2018; Tenkate et al., 2018), then
the record will be translated into English. Published and unpublished
studies will be included.

Studies conducted using unethical practices will be excluded (e.g.
studies that delibrately exposed humans to a known risk factor to
human health).

3.2.1.6. Types of effect measures. We will include measures of the
relative effect of a relevant level of long working hours on the risk of
having, developing or dying from ischaemic heart disease, compared
with the theoretical minimum risk exposure level. Included relative
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effect measures are risk ratios and odds ratios for prevalence and
mortality measures and hazard ratios for incidence measures (e.g.,
developed or died from ischaemic heart disease). Measures of absolute
effects (e.g. mean differences in risks or odds) will be converted into
relative effect measures, but if conversion is impossible, they will be
excluded. To ensure comparability of effect estimates and facilitate
meta-analysis, if a study presents an odds ratio, then we will convert it
into a risk ratio, if possible, using the guidance provided in the
Cochrane Collaboration's handbook for systematic reviews of
interventions (Higgins and Green, 2011).

As shown in our logic framework (Fig. 1), we a priori consider the
following variables to be potential effect modifiers of the effect of long
working hours on ischaemic heart disease: country, age, sex, industrial
sector, occupation and formality of employment. We consider age, sex
and socio-economic position to be potential confounders. Potential
mediators are: tobacco smoking, alcohol use, physical inactivity, un-
healthy diet, impaired sleep, poor recovery, autonomous nervous
system activity and immune system activity.

If a study presents estimates for the effect from two or more alter-
native models that have been adjusted for different variables, then we
will systematically prioritize the estimate from the model that we
consider best adjusted, applying the lists of confounders and mediators
identified in our logic model (Fig. 1). We will prioritize estimates from
models adjusted for more potential confounders over those from models
adjusted for fewer. For example, if a study presents estimates from a
crude, unadjusted model (Model A), a model adjusted for one potential
confounder (Model B) and a model adjusted for two potential con-
founders (Model C), then we will prioritize the estimate from Model C.
We will prioritize estimates from models unadjusted for mediators over
those from models that adjusted for mediators, because adjustment for
mediators can introduce bias. For example, if Model A has been ad-
justed for two confounders and Model B has been adjusted for the same
two confounders and a potential mediator, then we will choose the
estimate from Model A over that from Model B. We prioritize estimates
from models that can adjust for time-varying confounders that are at
the same time also mediators, such as marginal structural models (Pega
et al., 2016) over estimates from models that can only adjust for time-
varying confounders, such as fixed-effects models, (Gunasekara et al.,
2014), over estimates from models that cannot adjust for time-varying
confounding. If a study presents effect estimates from two or more
potentially eligible models, then we will explain specifically why we
prioritized the selected model.

3.2.2. Information sources and search
3.2.2.1. Electronic academic databases. At a minimum, we (CB, EC and
PL) will search the eight following electronic academic databases:

. International Clinical Trials Register Platform (to 31 May 2018).
. Ovid MEDLINE with Daily Update (1946 to 31 May 2018).

. PubMed (1946 to 31 May 2018).

. EMBASE (1947 to 31 May 2018).

. Scopus (1788 to 31 May 2018).

. Web of Science (1945 to 31 May 2018).

. CISDOC (1901 to 2012).

. PsychInfo (1880 to 31 May 2018).

WNOUTAWN

The Ovid Medline search strategy for Systematic Review 2 is pre-
sented in Appendix G. We will perform searches in electronic databases
operated in the English language using a search strategy in the English
language. We will adapt the search syntax to suit the other electronic
academic and grey literature databases. When we are nearing com-
pletion of the review, we will search the PubMed database for the most
recent publications (e.g., e-publications ahead of print) over the last six
months. Any deviation from the proposed search strategy in the actual
search strategy will be documented.
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3.2.2.2. Electronic grey literature databases. At a minimum, we (GS and
AT) will search the two following two electronic academic databases:

1. OpenGrey (http://www.opengrey.eu/).
2. Grey Literature Report (http://greylit.org/).

3.2.2.3. Internet search engines. We (GS and MMF) will also search the
Google (www.google.com/) and Google Scholar (www.google.com/
scholar/) Internet search engines and screen the first 100 hits for
potentially relevant records.

3.2.2.4. Organizational websites. The websites of the seven following
international organizations and national government departments will
be searched for both systematic reviews by GS and HP:

1. International Labour Organization (www.ilo.org/).

. World Health Organization (www.who.int).

. European Agency for Safety and Health at Work (https://osha.
europa.eu/en).

. Eurostat (www.ec.europa.eu/eurostat/web/main/home).

. China National Knowledge Infrastructure (http://www.cnki.net/).

. Finnish Institute of Occupational Health (https://www.ttl.fi/en/).

. United States National Institute of Occupational Safety and Health
(NIOSH) of the United States of America, using the NIOSH data and
statistics gateway (https://www.cdc.gov/niosh/data/).

w N
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3.2.2.5. Hand-searching and expert consultation. We (GS and JL) will
hand-search for potentially eligible studies in:

e Reference list of previous systematic reviews.

o Reference list of all included study records.

e Study records published over the past 24 months in the three peer-
reviewed academic journals with the largest number of included
studies.

e Study records that have cited the included studies (identified in Web
of Science citation database).

e Collections of the review authors.

Additional experts will be contacted with a list of included studies,
with the request to identify potentially eligible additional studies.

3.2.3. Study selection

Study selection will be carried out with the Rayyan Systematic
Reviews Web App (Ouzzani et al., 2016). All study records identified in
the search will be downloaded and duplicates will be identified and
deleted. Afterwards, at least two review authors (PLS and JL) will in-
dependently screen titles and abstracts (step 1) and then full texts (step
2) of potentially relevant records. A third review author (JS) will re-
solve any disagreements between the two review authors. If a study
record identified in the literature search was authored by a review
author assigned to study selection or if an assigned review author was
involved the study, then the record will be re-assigned to another re-
view author for study selection. The study selection will be documented
in a flow chart in the systematic review, as per PRISMA guidelines
(Liberati et al., 2009).

3.2.4. Data extraction and data items

A data extraction form will be developed and trialled until data
extractors reach convergence and agreement. At a minimum, two re-
view authors (RR and JL) will extract data on study characteristics
(including study authors, study year, study country, participants, ex-
posure and outcome), study type (including study design, comparator,
epidemiological models used and effect estimate measure), risk of bias
(including selection bias, reporting bias, confounding and reverse
causation) and study context (e.g. data on contemporaneous exposure
to other occupational risk factors potentially relevant for deaths or
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other health loss from ischaemic heart disease). A third review author
(JS) will resolve conflicts in data extraction. Data will be entered into
and managed with the Review Manager, Version 5.3 (RevMan 5.3)
(Anon, 2014) or DistillerSR (EvidencePartner, 2017) software, but the
Health Assessment Workspace Collaborative (HAWC) (Shapiro, 2013)
may also be used in parallel or to prepare data for entry into RevMan
5.3.

We will also extract data on potential conflict of interest in included
studies. For each author and affiliated organization of each included
study record, we will extract their financial disclosures and funding
sources. We will use a modification of a previous method to identify and
assess undisclosed financial interest of authors (Forsyth et al., 2014).
Where no financial disclosure or conflict of interest statements are
available, we will search the name of all authors in other study records
gathered for this study and published in the prior 36 months and in
other publicly available declarations of interests (Drazen et al., 2010a;
Drazen et al., 2010Db).

We will request missing data from the principal study author by
email or phone, using the contact details provided in the principal study
record. If we do not receive a positive response from the study author,
we will send follow-up emails twice, at two and four weeks.

3.2.5. Risk of bias assessment

Standard risk of bias tools do not exist for systematic reviews for
hazard identification in occupational and environmental health, nor for
risk assessment. The five methods specifically developed for occupa-
tional and environmental health are for either or both hazard identifi-
cation and risk assessment, and they differ substantially in the types of
studies (randomized, observational and/or simulation studies) and data
(e.g. human, animal and/or in vitro) they seek to assess (Rooney et al.,
2016). However, all five methods, including the Navigation Guide one
(Lam et al., 2016a), assess risk of bias in human studies similarly
(Rooney et al., 2016).

The Navigation Guide was specifically developed to translate the rigor
and transparency of systematic review methods applied in the clinical
sciences to the evidence stream and decision context of environmental
health (Woodruff and Sutton, 2014), which includes workplace en-
vironment exposures and associated health outcomes. The guide is our
overall organizing framework, and we will also apply its risk of bias
assessment method in Systematic Review 2. The Navigation Guide risk of
bias assessment method builds on the standard risk of bias assessment
methods of the Cochrane Collaboration (Higgins et al., 2011) and the US
Agency for Healthcare Research and Quality (Viswanathan et al., 2008).
Some further refinements of the Navigation Guide method may be war-
ranted (Goodman et al., 2017), but it has been successfully applied in
several completed and ongoing systematic reviews (Johnson et al., 2014;
Koustas et al., 2014; Lam et al., 2014; Vesterinen et al., 2014; Johnson
et al., 2016; Lam et al., 2016b; Lam et al., 2017; Lam et al., 2016c). In
our application of the Navigation Guide method, we will draw heavily on
one of its latest versions, as presented in the protocol for an ongoing
systematic review (Lam et al., 2016a). Should a more suitable method
become available, we may switch to it.

We will assess risk of bias on the individual study level and on the
body of evidence overall. The nine risk of bias domains included in the
Navigation Guide method for human studies are: (i) source population
representation; (ii) blinding; (iii) exposure assessment; (iv) outcome
assessment; (v) confounding; (vi) incomplete outcome data; (vii) se-
lective outcome reporting; (viii) conflict of interest; and (ix) other
sources of bias. While two of the earlier case studies of the Navigation
Guide did not utilize outcome assessment as a risk of bias domain for
studies of human data (Johnson et al., 2014; Koustas et al., 2014; Lam
et al., 2014; Vesterinen et al., 2014), all of the subsequent reviews have
included this domain (Lam et al., 2016a; Johnson et al., 2016; Lam
et al., 2016b; Lam et al., 2017; Lam et al., 2016c). Risk of bias or
confounding ratings will be: “low”; “probably low”; “probably high”;
“high”; or “not applicable” (Lam et al., 2016a). To judge the risk of bias
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in each domain, we will apply a priori instructions (Appendix H), which
we have adopted or adapted from an ongoing Navigation Guide sys-
tematic review (Lam et al., 2016a). For example, a study will be as-
sessed as carrying “low” risk of bias from source population re-
presentation, if we judge the source population to be described in
sufficient detail (including eligibility criteria, recruitment, enrollment,
participation and loss to follow up) and the distribution and char-
acteristics of the study sample to indicate minimal or no risk of selec-
tion effects. The risk of bias at study level will be determined by the
worst rating in any bias domain for any outcome. For example, if a
study is rated as “probably high” risk of bias in one domain for one
outcome and “low” risk of bias in all other domains for the outcome and
in all domains for all other outcomes, the study will be rated as having a
“probably high” risk of bias overall.

All risk of bias assessors (EC, AT and PL) will jointly trial the ap-
plication of the risk of bias criteria until they have synchronized their
understanding and application of these criteria. At least two study au-
thors (EC and AT) will independently judge the risk of bias for each
study by outcome. Where individual assessments differ, a third author
(PL) will resolve the conflict. In the systematic review, for each in-
cluded study, we will report our study-level risk of bias assessment by
domain in a standard ‘Risk of bias’ table (Higgins et al., 2011). For the
entire body of evidence, we will present the study-level risk of bias
assessments in a ‘Risk of bias summary’ figure (Higgins et al., 2011).

3.2.6. Synthesis of results

We will conduct meta-analyses separately for estimates of the effect
on prevalence, incidence and mortality. If we find two or more studies
with an eligible effect estimate, two or more review authors (JS and JL)
will independently investigate the clinical heterogeneity of the studies
in terms of study type, participants (including country, sex, age and
industrial sector or occupation), level of risk factor exposure, com-
parator and outcomes. If we find that effect estimates differ con-
siderably by country, sex and/or age or a combination of these, then we
will synthesise evidence for the relevant populations defined by
country, sex and/or age or combination thereof. Differences by country
could include or be expanded to include differences by country group
(e.g. WHO region or World Bank income group). If we find that effect
estimates are clinically homogenous across countries, sexes and age
groups, then we will combine studies from all of these populations into
one pooled effect estimate that could be applied across all combinations
of countries, sexes and age groups in the WHO/ILO joint methodology.

If we judge two or more studies for the relevant combination of
country, sex and age group or combination thereof, to be sufficiently
clinically homogenous to potentially be combined quantitatively using
quantitative meta-analysis, then we will test the statistical hetero-
geneity of the studies using the I statistic (Figueroa, 2014). If two or
more clinically homogenous studies are found to be sufficiently
homogenous statistically to be combined in a meta-analysis, we will
pool the risk ratios of the studies in a quantitative meta-analysis, using
the inverse variance method with a random effects model to account for
cross-study heterogeneity (Figueroa, 2014). The meta-analysis will be
conducted in RevMan 5.3 (Anon, 2014), but the data for entry into
these programmes may be prepared using another recognized statistical
analysis programme, such as Stata. We will neither quantitatively
combine data from studies with different designs (e.g. combining co-
hort studies with case-controls studies), nor unadjusted and adjusted
models. We will only combine studies that we judge to have a minimum
acceptable level of adjustment for confounders. If quantitative synthesis
is not feasible, then we will synthesise the study findings narratively
and identify the estimates that we judged to be the highest quality
evidence available.

3.2.7. Additional analyses
If we source micro-data on exposure, outcome and potential con-
founding variables, we may conduct meta-regressions to adjust
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optimally for potential confounders.

If there is evidence for differences in effect estimates by country,
sex, age, industrial sector and/or occupation or by a combination of
these variables, then we will conduct subgroup analyses by the relevant
variable or combination of variables, as feasible. Where both studies on
workers in the informal economy and in the formal economy are in-
cluded, then we will conduct sub-group analyses by formality of
economy. Findings of these subgroup analyses, if any, will be used as
parameters for estimating burden of disease specifically for relevant
populations defined by these variables. We will also conduct subgroup
analyses by study design (e.g. randomized controlled trials versus co-
hort studies versus case-control studies).

We will perform sensitivity analyses that will include only studies
judged to be of “low” or “probably low” risk of bias from conflict of
interest; judged to be of “low” or “probably low” risk of bias; and with
documented or approximated ICD-10 diagnostic codes. We may also
conduct a sensitivity analysis using an alternative meta-analytic model,
namely the inverse variance heterogeneity (IVhet) model (Doi et al.,
2017).

3.2.8. Quality of evidence assessment

We will assess quality of evidence using a modified version of the
Navigation Guide quality of evidence assessment tool (Lam et al.,
2016a). The tool is based on the GRADE approach (Schiinemann et al.,
2011), adapted specifically to systematic reviews in occupational and
environmental health (Morgan et al., 2016). Should a more suitable
method become available, we may switch to it.

At least two review authors (JS and JL) will assess quality of evi-
dence for the entire body of evidence by outcome, with any disagree-
ments resolved by a third review author. We will adopt or adapt the
latest Navigation Guide instructions (Appendix D) for grading the quality
of evidence (Lam et al., 2016a). We will downgrade the quality of
evidence for the following five GRADE reasons: (i) risk of bias; (ii) in-
consistency; (iii) indirectness; (iv) imprecision; and (v) publication bias.
If our systematic review includes ten or more studies, we will generate a
funnel plot to judge concerns on publication bias. If it includes nine or
fewer studies, we will judge the risk of publication bias qualitatively. To
assess risk of bias from selective reporting, protocols of included stu-
dies, if any, will be screened to identify instances of selective reporting.

We will grade the evidence, using the three Navigation Guide stan-
dard quality of evidence ratings: “high”, “moderate” and “low” (Lam
et al., 2016a). Within each of the relevant domains, we will rate the
concern for the quality of evidence, using the ratings “none”, “serious”
and “very serious”. As per Navigation Guide, we will start at “high” for
randomized studies and “moderate” for observational studies (Lam
et al., 2016a). Quality will be downgrade for no concern by nil grades
(0), for a serious concern by one grade (—1) and for a very serious
concern by two grades (—2). We will up-grade the quality of evidence
for the following other reasons: large effect, dose-response and plau-
sible residual confounding and bias. For example, if we have a serious
concern for risk of bias in a body of evidence consisting of observational
studies (—1), but no other concerns and there are no reasons for up-
grading, then we will downgrade its quality of evidence by one grade
from “moderate” to “low”.

3.2.9. Strength of evidence assessment

We will apply the standard Navigation Guide methodology (Lam
et al.,, 2016a) to rate the strength of the evidence. The rating will be
based on a combination of the following four criteria: (i) quality of the
body of evidence; (ii) direction of the effect; (iii) confidence in the ef-
fect; and (iv) other compelling attributes of the data that may influence
our certainty. The ratings for strength of evidence for the effect of long
working hours on ischaemic heart disease will be “sufficient evidence of
toxicity/harmfulness”, “limited of toxicity/harmfulness”, “inadequate
of toxicity/harmfulness” and “evidence of lack of toxicity/harmfulness”
(Appendix I).
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ABSTRACT

Objectives Workplace social capital (WSC) is increasingly
recognised as a social contextual determinant of workers’
mental health, but longitudinal data are sparse. We aimed
to evaluate the impact of changes in unit-level WSC on
psychological distress among Japanese employees using
a prospective multilevel repeated-measures design.
Participants and study design We conducted a 2-year
prospective cohort study with 1,944 men and 786
women aged 18—65 years. Participants worked at two
manufacturing worksites in Japan and were free from
mental iliness from the first to third study waves. We used
a three-level multilevel regression design to evaluate the
prospective association of unit-level WSC with individual-
level psychological distress. WSC was measured using

a validated six-item instrument and individual-level
psychological distress with the Kessler Psychological
Distress Scale (K6).

Results The null model indicated a significant degree

of between-work unit variation in psychological distress
(intraclass correlation=0.1%, p<0.001). In the full model,
each SD increase in unit-level WSC was associated with
0.69 point improvement in K6 scores (95% Cl —1.12 to
-0.26).

Conclusions This prospective study builds on existing
knowledge by showing an association between unit-
level WSC and modest improvements in mental health
among employees in Japan. We recommend that WSC is
considered alongside other contextual influences when
assessing employees’ mental health risks.

INTRODUCTION

Social capital is defined as resources accessed
by individuals as a result of their member-
ship of a network or group.I Workplace
social capital (WSC) has attracted increased
attention as a potentially important organ-
isational/contextual influence on workers’
mental health.! A previous study from
Finland demonstrated an association between
WSC and various mental health indicators.”?
Employees’ mental health has also emerged
as a critical concern in recent years.3

"JyBLAdoo Aq pejosiold 1senb Aq 610z UdIeN Z uo /woo’fwq uadolig//:dny woly pepeojumoq "gL0z Jequedaq gz Uo 695220-810Z-uadofwa/gg L L 0l se paysiiand jsiiy :uadO rNg

Strengths and limitations of this study

» A strength of our study is that we evaluated the
impact of a change in work unit social capital on
changes in individual workers' psychological dis-
tress (first differences design).

» The use of a self-administered questionnaire to as-
sess both exposures and outcome might have pro-
duced common method bias.

» The generalisability of the results is uncertain, be-
cause workplace social capital depends on the
prevailing norm and culture of an organisation and
the sample for this study was drawn from a single
company.

The pathways linking social capital to
health outcomes vary by level of analysis.' In
this paper, we have focused on social capital
as a group-level construct. Group-level WSC
can bring benefits to individuals, probably
through increased emotional support and
respect from co-workers, which can reduce
psychophysiological stress responses to phys-
ically strenuous jobs.*

Four cross-sectional and six longitudinal
studies have investigated the association
between WSC and mental illness.”* A 4-year
prospective study demonstrated the impact of
changes in individual-level WSC on changes
in mental health."" Another 5-year prospec-
tive multilevel study found that organisa-
tional-level WSC was not associated with
mental health problems.9 However, that study
assessed unitlevel WSC at baseline only and
did not update exposure during follow-up.’
Therefore, the impact of a changein unit-level
WSC on a worker’s psychological distress
remains unknown. For example, employees’
perceptions of WSC as well as the associa-
tion between social capital and psycholog-
ical distress may fluctuate with the business
cycle.15 10
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Figure 1 Flow of participants for the study sample (n=2730).

In this study, we constructed a multilevel analysis using
three levels (repeated measurements of psychological
distress nested within individual employees, then work
units) to evaluate the impact of a change in unitlevel
WSC on individual workers' psychological distress. We
used panel data from three waves of the Japanese Study
of Health, Occupation, and Psychosocial Factors Related
Equity (J-HOPE), an occupational cohort study on social
class and health in Japan that involved 21 work units.

METHODS
Participants and study design
Written consent was obtained from participants.

This study was conducted as part of ]-HOPE, a large-
scale workplace-based prospective study involving around
10,000 workers in Japan.11 " We used data from the base-
line, second and third wave surveys for 1 of the 12 partici-
pating J-HOPE sites, based on the availability of exposure
data (ie, unit-level information). A detailed flow chart of
the study sample is shown in figure 1. We conducted a
2-year prospective cohort study with workers aged 18-65
years (n=3,630) at two manufacturing sites operated by
an electrical components company in the Osaka region
of Japan. All employees at the two sites were invited to
participate in the J-HOPE baseline survey, conducted
from April to June 2011. The second and third waves were
conducted from April to June 2012 and from April to June
2013. Data were collected using a self-administered ques-
tionnaire that included items about psychosocial factors,
and demographic and lifestyle characteristics. The
original sample included 3,462 respondents in the first
wave; 3,344 in the second wave (follow-up rate 95.8%);
and 3,179 in the third wave (follow-up rate 88.1%). We
excluded participants who did not participate in all three
survey waves and anyone who reported a history of mental
disorder in any of the three survey waves. This resulted
in a sample of 2730 employees for the analysis. The

analysis was conducted with the ]-HOPE data set as on
22 December 2016. “Work unit’ at the two manufacturing
sites was defined by division, of which there were 21.

We compared the baseline characteristics of the
study population (n=3,462) with those lost to follow-up
(n=694). At baseline, there were no significant differ-
ences between the two groups by sex, weekly working
hours, annual family income, chronic diseases, smoking
status, body mass index (BMI), job strain or psychological
distress. However, workers lost to follow-up were older,
had a higher occupational status, worked in units with a
higher proportion of employees with higher education,
drank alcohol more often and reported higher levels of
physical exercise.

Dependent variable: psychological distress

Psychological distress was assessed using the Kessler
Psychological Distress Scale (K6). The K6 was origi-
nally developed as a screening instrument for non-spe-
cific psychological distress and serious mental illness. Its
internal reliability and validity have been documented.'
The K6 consists of a six-item battery asking how frequently
respondents had experienced symptoms of psychological
distress in the past 30 days. Responses range from ‘0’
(none of the time) to ‘4’ (all of the time), with total scores
ranging from 0 to 24. The K6 has been translated into
Japanese, and the Japanese version has been validated."’
In this sample, Cronbach’s o coefficients for K6 were 0.88
in the first wave, 0.89 in the second wave and 0.89 in the
third wave.

Independent variable: WSC

WSC was the main independent variable of interest. To
assess this, we used a validated six-item instrument to
measure bonding WSC, with each item scored on a four-
point Likert Scale: 1: strongly disagree, 2: disagree, 3:
agree, 4: strongly agree. The responses were summed,
resulting in individual WSC scores from 6 to 24 with
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higher scores indicating higher WSC. The internal consis-
tency of the scale was acceptably high in each survey, with
Cronbach’s a coefficients for the six-item WSC scale of
0.89 in the first wave, 0.90 in the second wave and 0.90
in the third wave. The items in the measure are: ‘People
keep each other informed about work-related issues in
the work unit’, ‘We have a ‘we are together’ attitude’,
‘People feel understood and accepted by each other’, ‘In
our workplace, there is an atmosphere of helping each
other’, ‘In our workplace, we trust each other’, and ‘Our
workplace is a place of laughter and smiles’. The WSC
scale has acceptable reliability and validity, described in
detail elsewhere.”” In brief, the scale includes items rele-
vant to bonding WSC to measure the network, trust and
reciprocity aspects of the concepts.

Unit-level WSC (level 3) was calculated as the mean
of individual (level 1) responses from co-workers in the
same work unit. To avoid multicollinearity, we orthogon-
alised individual-level and unitlevel WSC by mean-cen-
tring; that is, by subtracting unit-level values (average of
individual-level responses) from individual-level values.

Measurement of covariates

The demographic and lifestyle characteristics that
were measured based on previous studies about the
risk factor for psychological distress were ,Sex, age,
education,”’ BML* job strain,” occupatlon employ—
ment contract,” weekly working hours,”® annual family
income,27 chronic medical illness,” smoking status,”’
frequency of alcohol drinking™ and physical exercise.”’
Employment contract and work-unit information were
obtained from the company. BMI was calculated from
health check-up results by dividing weight (kg) by the
square of height (m?). We used the Job Content Ques-
tionnaire to measure psychological demands and deci-
sion latitude.” The psychological demand scale has five
items, including “Work fast’” and ‘Work hard’ (response
range: 12-48), and the decision latitude scale consists of
nine items, including ‘Learn new things’ and ‘Repetitive
work’ (response range: 24-96). Cronbach’s o coefficients
for psychological demands and decision latitude were,
respectively, 0.67 and 0.82 in the first wave, 0.69 and 0.81
in the second wave, and 0. 70 and 0.81 in the third wave.
Based on a previous study, we defined job strain as the
ratio of psychological demands score x2to the decision
latitude score, expressed as a continuous variable. Age,
BMI and job strain were expressed as continuous vari-
ables. Educational attainment was categorised into five
groups: 11 years or less, 12-13 years, 14-15 years, 16-17
years and 18 years or more spent in education. We clas-
sified occupation based on the International Standard
Classification of Occupations which is based on skill level
and skill spec1ahsat10n Participants chose one of nine
options: (1) managers; (2) professionals; (3) technicians
and associate professionals; (4) clerical support workers;
(5) service and sales workers; (6) craft and related trade
workers; (7) plant and machine operators and assem-
blers; (8) armed forces occupations; and (9) others.

Responses were divided into four categories: managers,
non-manual workers (professionals, technicians and
associate professionals, clerical support workers, and
service and sales workers), manual workers (craft and
related trade workers, plant and machine operators and
assemblers, and armed forces occupations) and others.
Employment contract was categorised as regular or
part-time. Weekly working hours were categorised as:
<30hours, 31-40hours, 41-50hours, 51-60 hours and
261 hours per week. Study participants were asked to
indicate their annual family income from six income
bands: (1) less than 3 million yen; (2) 3-5million yen; (3)
5-8million yen; (4) 8-10million yen; (5) 10-15million
yen; and (6) more than 15million yen. Past history or
current experience of chronic physical conditions was
assessed by multiple choice. Conditions included hyper-
tension, diabetes mellitus, hyperlipidaemia, stroke,
myocardial infarction and cancer. Smoking status was
categorised as never smoked, former smoker or current
smoker. Frequency of alcohol drinking was classified as
does not drink, drinks but not everyday or drinks every
day. Physical exercise was classified as no exercise, light
exercise more than once a week, heavy exercise once or
twice a week, or heavy exercise more than three times a
week. We defined ‘light exercise’ as exercise that did not
produce shortness of breath or elevated heart rate, and
‘heavy exercise’ as exercise causing shortness of breath
and elevated heart rate.

Statistical analysis

Multilevel modelling was performed by considering the
association between different levels, with time nested
within individuals, then within workplace. By adding a
random part in the analysis, the technique accounts for
dependence between different levels, allowing the inter-
cept coefficients to vary among different work units. Vari-
ance partition coefficient (VPC) was used to estimate the
proportion of total variance in K6 scores attributable to
the work unit.

We estimated a null model that included only a random
intercept and allowed us to estimate the intraclass correla-
tion coefficient (ICC(1)).” * ICC(1) was 4.0% (p<0.001)
in the first wave, 3.5% (p<0.001) in the second wave and
4.0% (p<0.001) in the third wave, indicating significant
variance in individual WSCs between work units.

We also used a within-group agreement index (r, ) to
measure the validity of individual responses. The T is
calculated by comparing an observed group variance with
an expected random variance. 738 A higher T _indicates
that social capital may be treated as a contextual phenom-
enon and supports the aggregation of unit members’
perception of the phenomenon to form the derived vari-
able. The " of WSC in work units was 0.67-0.82 in the
first wave, 0. 66—0 89 in the second wave and 0.79-0.92 in
the third wave. An r,, over 0.7 supports homogeneity in
perceptions of the phenomenon »

The longitudinal analysis was performed with time (at
level 1), individuals (at level 2) and work unit (at level 3).
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Three models were run, with the cumulative measure of
K6 regressed on work units in the empty model (model
0), with individual-level WSC and all individual-level vari-
ables included in model 1, with a full model including
all individual-level and work unit-level variables and work
unitlevel WSC and workplace size included in model 1
as random-effects parts (model 2). We standardised all
explanatory variables before inclusion in the multilevel
analysis.

To address potential bias resulting from missing data,
we used multiple imputation by the Markov Chain Monte
Carlo method assuming that data were missing at random
for explanatory variables and covariates. We created 50
imputed data sets and combined each analysis result
using the STATA command ‘mi estimate.” All analyses
were performed with STATA V.14.0 (STATA). We defined
statistical significance as a two-sided p value<0.05.

Patient and public involvement

No participants were involved in developing the research
question, outcome measures and overall design of the
study. Due to participant anonymity, we are unable to
disseminate the results of the research directly to study
participants.

RESULTS

Table 1 summarises the participants’ characteristics. The
majority of the participants were male (71.2%) and the
mean age was 38.8 years (SD=10.9) (table 1). The largest
occupational group was manual workers. About 80%
of our sample was employed full time and about 30%
worked 41-50hours per week in the time between the
first and third surveys.

Table 2 shows the workplace characteristics. The
mean unitlevel social capital was 16.3 (SD=2.8) to 17.1
(SD=0.5and 0.8) in the first survey, 16.1 (SD=2.1) to 17.3
(SD=0.2) in the second survey and 16.4 (SD=0.0) to 17.4
(SD=1.0) in the third survey.

Table 3 shows the three-level hierarchical regression
results. The null model indicated a significant amount
of variation in psychological distress between workplaces
(ICC=0.1%, p<0.001). Random effects in the initial empty
model showed that 50.5% of the average variation in
psychological distress was attributed to clustering by indi-
viduals over time, while 0.1% was attributed to clustering
by work units over time. In model 1, individual-level
WSC showed a significant association with psychological
distress (coefficient = —0.83; 95% CI —-0.92 to —0.73). In
model 2, the VPC at the work unit level was 6.9%. Unit-
level WSC was significantly related to change in psycho-
logical distress (coefficient = -0.69; 95%CI -1.12 to
-0.26). This equated to an average improvement in K6
scores of roughly 0.69 points over 3 years for every SD
change in unit-level WSC. Similarly, individual-level WSC
was significantly related to psychological distress (coeffi-
cient = -0.84; 95% CI -0.94 to —-0.74). In summary, the
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Third
survey

First Second

Characteristics survey survey

Male 1,944 (71.2)

Age, years (SD) 38.8 (10.9)

11 or less 43 (1.6) 43 (1.6) 39 (1.4)

14-15 502 (18.4)  497(18.2) 473 (17.3)

18 or more 193 (7.1) 198 (7.3) 180 (6.6)

WSC, mean (SD) 16.9(3.3) 17.1(3.0) 17.0(3.1)

BMI, mean (SD) 228(3.6) 229(3.6) 23.0(3.7)

Occupation, n (%)

Non-manual worker 694 (25.4) 701 (25.7) 656 (24.0)

Others 446 (16.3) 494 (18.1) 481 (17.6)

Employment contract, n (%)

Part-time employee 502 (18.4) 492 (18.0) 492 (18.0)

Weekly working hours, n (%)

31-40 589 (21.6) 806 (29.5) 695 (25.5)

51-60 427 (15.6) 343 (12.6) 401 (14.7)

Missing 57 (2.1) 61(2.2) 129 (4.7)

<3 357 (13.1) 313(11.5) 318(11.6)

5-8 1,066 (39.0) 1,021 (37.4) 998 (36.6)

10-15 193 (7.1)  194(7.1) 172 (6.3)

Missing 70 (2.6) 90 (3.3) 212 (7.8)

No 2,109 (77.3) 2,164 (79.3) 2,081 (76.2)

Missing 250 (9.2) 131 (4.8) 20 1(7.4)
Continued
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Third
survey

First Second

Characteristics survey survey

Never 1,574 (57.7) 1,552 (56.8) 1,495 (54.8)

Current 894 (32.7) 909 (33.3) 874 (32.0)

Frequency of alcohol drinking, n (%)

Sometimes 825(30.2) 810(29.7) 783 (28.7)

Missing 29 (1.1) 42 (1.5) 116 (4.2)

None 1,872 (68.6) 1,771 (64.9) 1,771 (64.9)

Heavy exercise once 240 (8.8)
or twice a week

251 (9.2) 224(8.2)

Missing

85 (3.1)

74 (2.7) 151 (5.5)

BMI, body mass index; WSC, workplace social capital.

longitudinal analysis showed that unit-level WSC was asso-
ciated with mental health over a 3-year period.

ence of unitlevel WSC on individual psychological distress
across a 3-year period. Our findings suggested that unit-
level WSC had a slightly favourable impact on individuals’
psychological distress (ICC=0.1% in the null model). The
impact of unitlevel WSC on an individual’s psychological
distress (coefficient = -0.69; 95% CI -1.12 to -0.26) was

Open access

about three quaters that of individual-level WSC (coef-
ficient=-0.84; 95% CI -0.94 to —0.74), and the same as
that of job strain (coefficient=0.62; 95% CI 0.53 to 0.72).
However, unitlevel WSC was comparable with the impact
of occupation (coefficient = -0.19; 95% CI -0.31 to -0.07),
chronic disease (coefficient=0.14; 95% CI 0.03 to 0.25) and
annual familial income (coefficient = —0.24; 95% CI -0.35
to —0.13). These findings emphasise the contextual impor-
tance of unit-level WSC for workers’ psychological distress.

To our knowledge, this is the first study of its kind to
examine the influence of unit-level and individual-level
WSC on psychological distress, using a multilevel prospec-
tive repeated-measures design. The only previously
published study on this topic found that a higher percep-
tion of WSC among workers was associated with lower ORs
for antidepressant treatment and physician-diagnosed
depression.” However, the study found that unitlevel
WSC was not associated with depression outcomes after
controlling for individual perceptions.” An explanation
for these divergent results might be cultural differences
in the workplace. Bonding social capital is particularly
important in Japanese workplaces, because Japanese
culture has a group orientation. Altruism, teamwork and
group cohesiveness are emphasised in Japanese society,
and individual identity is often subsumed within social
group identity."" "'

In our crude analyses, the ICC for social capital was
only 0.1%, indicating that a substantial proportion of
the variance of individual social capital is between work
units. This is quite low compared with the previous
studies.””* ** The reason for this discrepancy may be the
number of work units and the repeated-measures design.
Smaller number of individual employees per work units
may show larger ICCs (number of participants/number
of work units) such as 32,053/2,182," 9,524,/1,522,% and
2,043/260." No previous studies have used the repeated
measures of psychological distress."? * ** The repeated
measures may decrease ICC, which indicates the amount
of variation in psychological distress between workplaces.
The VPC at the work unit level was 6.9% which was in line
with previous studies.*? ***

Workplace size

First survey Second survey Third survey

|

r
wg wi

Mean SD Max Min n Mean SD Max Min

r
—wg

n Mean SD Max Min n

50-99 5 1741 0.8 0.82 0.72 3 171 0.8 0.89 0.86 3 174 1.0 0.91 0.80

200299 2 167 0.5 0.80 0.77 3 173 0.2 0.86 0.82 3 172 041 0.84 0.82

Total 21 169 0.6 21 170 0.6 21 170 0.6

r., within-group agreement index.

wg

(3}
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Model 0
Coefficient (95% CI)

Model 1
Coefficient (95% Cl)

Model 2
Coefficient (95% Cl)

Estimates

Work unit level

Workplace size 0.09 (-0.22 to 0.41)

Workplace social capital -0.83 (-0.92 to -0.73) -0.84 (-0.94 to -0.74)

Age -0.63(~0.78 t0-0.48) -0.58 (-0.73 to —0.43)

Occupation -0.19 (-0.31 to -0.07) —-0.19 (-0.31 to -0.07)

Weekly working hours 0.03 (-0.08 to 0.15) 0.04 (-0.08 to 0.15)

0.14 (0.03 to 0.25)

Chronic disease 0.14 (0.03 to 0.25)

Frequency of alcohol drinking -0.01 (-0.13 t0 0.10) —-0.02 (-0.14 to 0.09)

BMI -0.04 (-0.16 to 0.09) -0.03(-0.15t0 0.10)

Random effects

Workplace social capital 0.43

Individual level variance 3.08 2.75 2.76

VPC workplace 0.1% 0.4% 6.9%

VPC time 49.4% 53.4% 50.3%

BMI, body mass index; K6, Kessler Psychological Distress Scale; VPC, variance partition coefficient.

The concepts of workplace social support and WSC
are related.! For example, a workplace with high social
cohesion and solidarity (ie, high social capital) is likely
to be one where employees receive social support from
their co-workers and supervisors." There are, however,

inequalities in receipt of social support, that is, some
workers will receive more than others. WSC, however, is
a property of the workplace, not the individual.” ** In our
multilevel analysis, we aggregated workers’
about cohesion and solidarity up to the work unit level.
WSC is therefore a group-level concept and distinct from
individual reports of social support.

Unitlevel WSC can be hypothesised to influence
employees’ psychological distress in several ways. Kawachi

and Berkman' set out several mechanisms by which
group-level social capital exerted a contextual effect on
individual health, including: (1) Reciprocity and mutual
support. (2) Informal social control and the maintenance
of group norms. (3) Collective efficacy. This might be
because inamore cohesive workplace, itis easier to achieve
coordination and cooperation among employees,” which
might reduce employees’ psychological distress. Another
potential explanation is that workplaces in which workers
have similar values about workplace norms and intervene
when these norms are violated are believed to collectively
discourage antisocial behaviour. Workplace collective
efficacy may be associated with fewer problem behaviours
that lead to workers’ mental health problems. However,
WSC may also have a ‘dark side’ in Japanese workplaces

(=]
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bullying of those who do not ‘fit’ in the organisational
culture. It has also been reported that depression is conta-
gious across social networks."”

Unitlevel variation of WSC was significant. In the work-
place, managers may play an important role in boosting
unitlevel WSC. Previous community-based interven-
tion studies suggested that work unit social activities
may strengthen WSC.” * Examples of interventions to
promote WSC include scheduling athletic competitions
(undokai) within the company, and social activities such
as weekend corporate retreats (shain-ryoko) and cherry
blossom viewing picnic parties (hanami).

This study had some limitations. First, the use of a
self-administered questionnaire to assess both exposures
and outcomes might have produced common method
bias. This possibility was reduced in the multilevel anal-
ysis because each worker was assigned the average value
of all workers in the same unit. Second, the generalis-
ability of our results is unclear, because WSC depends
on the prevailing norm and culture of an organisation
and the sample for this study was drawn from a single
company. Third, the definition of ‘workplace’ is ambig-
uous, and the questionnaire did not specify the organisa-
tional unit in detail. It is therefore possible that different
participants interpreted the question differently. Fourth,
although we controlled for a range of individual-level and
unit-level covariates, we cannot rule out bias from unmea-
sured confounding. Fifth, there may be other social and
economic factors that should have been considered.
Workplace bullying plays a significant role in mediating
the association between psychosocial factors and psycho-
logical distress.”’ *' Economic crises may also have a
potential additional negative impact on workers' mental
health.”””" In Japan, suicide as a result of psychological
distress was a significant public health concern for work-
ing-aged men after the ‘bubble economy’ collapsed.”
These social and economic conditions in Japan may
therefore affect the association between organisational
psychosocial factors such as WSC and individual mental
health. Sixth, we cannot reject the possibility of ‘reverse
causation’ between WSC and psychological distress on
the basis of our study design, since the changes in expo-
sure and outcome were assessed simultaneously.

Our study has several strengths, including the large
sample of Japanese employees, and the use of a new
statistical method, a multilevel analysis using three levels
(repeated measurements of psychological distress nested
within individual employees, then work units). Based on
these analyses, our study provides a new research insight
into the contextual effect of WSC on employees' mental
health.

CONCLUSIONS

This prospective study adds to previous research by
showing that WSC is associated with improvement in
mental health among employees. WSC appears to have
a contextual effect on employees’ mental health. We

recommend that unitlevel WSC is considered alongside
other known contextual influences on the mental health
of workers. To prevent mental health problems in subor-
dinates, work unit managers might have a role in boosting
WSC, such as organising athletic competitions within the
company and social activities (eg, weekend corporate
retreats and cherry blossom viewing picnic parties).
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Abstract: Objectives: This study investigated potential
associations between having a person in need of nursing
care at home and psychological distress amongst the
Japanese working population, using a nationally repre-
sentative sample. Methods: We extracted data from the
2013 Comprehensive Survey of Living Conditions con-
ducted by the Ministry of Health, Labour and Welfare of
Japan. The original survey was conducted amongst
295,367 households in 5,530 randomly selected munici-
palities. We analyzed participants aged 25-65 years who
headed a household. The original questionnaire included
questions about the specific qualifications required to re-
ceive long-term care insurance benefits, about psycho-
logical distress (measured using the K6 scale), and other
covariates. If a family contained a member in need of
nursing care at home, the person who headed that
household was recognized as the participant who had a
person in need of nursing care at home. Multiple logistic
regression analysis was conducted to investigate the as-
sociation between having a person in need of nursing
care at home and psychological distress. Results: A to-
tal of 36,193 men and 2,765 women were included in the
analysis, 2.9% of whom had a person in need of nursing
care at home. Statistical analysis revealed an associa-
tion between having a care-requiring older relative at
home and psychological distress (odds ratio: 1.40, 95%
confidence interval: 1.01-1.93). Conclusions: Having a
person in need of nursing care at home appears to be
positively correlated with worsening mental health of
working populations in Japan.
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Introduction

In Japan, care for frail, older adults is largely shoul-
dered by that person’s family"”. Moreover, traditionally
the majority of family caregivers have been nonworking
spouses, daughters, or daughters-in-law of the older
adults in need of care”. The burden on family members
who provide that care is considerable, and poses a crucial
problem?: caregivers for older people have been found to
be more likely than non-caregivers to experience physical
and psychological burdens, and to suffer from anxiety and
depression™”.

A recent trend shows an increasing number of primary
caregivers who maintain their paid employment because
they have no one else to provide care. This reality is part
of the ramifications of fewer family members per house-
hold in Japan®. Adverse effects seen in such caregivers
include lethargy, tiredness and lack of concentration, anx-
iousness about work-related responsibilities at work, and
stress induced by trying to manage the often incompatible
roles of worker and caregiver, each with its own conflict-
ing demands and expectations”. To date, only one Japan-
based study has investigated the association between
caregivers’ mental health and caring for older relatives;
this was conducted among workers at three sites in a
Japanese prefecture'”. The authors of that study reported
that workers who were caring for older relatives had a
significantly increased risk of depression'”. The associa-
tion between caring for older relatives and poor mental
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Comprehensive Survey of Living Conditions in 2013
n= 234,383 (181,726 men and 52,657 women) heads of
a household (response rate: 79.4%)

459

Rceiving Certification of Needed Long-Term Care

n=8,867 (4,953 men and 3,914 women)

Receiving treatment of mental disorders

n=3,807 (2,943 men and 864 women)

Not currently employed

n=85,503 (56,989 men and 28,514 women)

Aged under 24 and over 66 years old

n=19,472 (16,326 men and 3,146 women)

Lived alone

n=20,399 (12,973 men and 7,426 women)

VYVYVYYY

At least one missing responses for varables relevant to the study

n=57,377 (51,349 men and 6,028 women)

\ 4
Analyzed

n=38,958 (36,193 men and 2,765 women)

Fig. 1. Flow chart of this study sample

health necessitates examining a nationally representative
sample using demographic or occupational variables for
adjustment.

Like Japan, other Asian countries also face nationally
unprecedented situations in their rapidly growing elderly
populations. Because of this rapid increase and the short-
age of standardized institutional solutions for long-term
care in Asian countries'"”, working caregivers will pre-
sumably be increasingly called upon to provide home
care for disabled older adults. The Japanese experience in
arranging work-life balance between employment outside
the home and nursing care in the home could beneficially
contribute to other Asian countries.

This cross-sectional study aimed to investigate the as-
sociation between workers’ mental health and having a
person in need of nursing care at home. The study used a
nationally representative sample of the Japanese popula-
tion derived from the nationwide 2013 Comprehensive
Survey of Living Conditions, which was conducted by
the Ministry of Health, Labour and Welfare of Japan.

Participants and Methods

Data collection

The survey, which covered households and household
members nationwide, was conducted in June-July 2013.
Participants were chosen from randomly selected areas
throughout Japan and given two self-administered ques-
tionnaires: one on the household and one on their health.
The two questionnaires were distributed to 295,367
households located in 5,530 areas selected randomly from
areas of the 2010 Population Census. Members of
234,383 households (response rate: 79.4%) completed the

questionnaires, which were collected by survey staff. In
the present study, participants were excluded who: had re-
ceived certification of needing long-term care; were re-
ceiving treatment for mental disorders; did not work;
were younger than 24 or older than 66 years old; lived
alone; or had at least one missing response for variables
relevant to the study. The flow of the data collection is
presented in Fig. 1. The final analysis was conducted us-
ing data on 38,958 participants who were currently em-
ployed, were head of a household, whose earnings sup-
ported their family, and were aged 25-65 years. This sam-
ple comprised 36,193 men and 2,765 women.

We obtained permission to use certain data from the
2013 Comprehensive Survey of Living Conditions for
purposes other than those originally intended by the Min-
istry of Health, Labour and Welfare.

Measures
1) Having a person in need of nursing care at home

Under the Japanese long-term care insurance scheme,
individuals certified by the municipal government as
needing care or support are eligible to receive insurance
benefits. For the household questionnaire, each partici-
pant was asked to respond to a question about the specific
qualifications for which a household member was receiv-
ing long-term care insurance benefits. All respondents
were issued a family identification code and, based on
this, we were able to delineate the participants into fami-
lies. If a family contained a member in need of nursing
care at home, the person who headed the household was
deemed the participant who had a person in need of nurs-
ing care at home.
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2) Psychological distress

The health questionnaire incorporated the Kessler Psy-
chological Distress Scale (K6) for acquiring data on men-
tal health'”. The K6 has been translated into Japanese and
has shown acceptable internal consistency, reliability, and
validity'”. The scale has been shown to have effectively
detected major depression and dysthymia in accordance
with the established Diagnostic and Statistical Manual of
Mental Disorders-1V criteria'®. It comprises six items, and
measures the extent of psychological distress using a five-
point response scale ranging from O (none of the time) to
4 (all of the time). Total scores range from 0 to 24, with a
higher score indicating proportionally greater distress. In
line with the recommended K6 cutoff point, participants
with total scores of >13 (13-24) were defined as having
serious mental illness, while a score of 0-12 suggested no
mental illness'*'"”.
3) Other covariates and demographic characteristics

Questions in the survey covered basic demographic in-
formation. The household questionnaire assessed age,
sex, educational attainment, number of family members at
home, occupation, employment status, company size, and
weekly working hours; the health questionnaire measured
sleeping time, smoking status, and frequency of drinking
alcohol. Age was classified into the following groups: 25-
29, 30-39, 40-49, 50-59, and 60-64 years. Weekly work-
ing hours were categorized into the following ranges: <
20, 21-30, 31-40, 41-50, 51-60, and >61. The number of
family members at home was delineated as 2, 3, 4, 5, and
>6. Participants were each asked to answer questions
about their highest level of educational attainment, choos-
ing from: elementary or junior high school; high school;
vocational college; junior college; university; or graduate
school. For employment status, they chose from: perma-
nent; regular part-time; casual part-time; temporary; full-
time fixed-term contract; post-retirement fixed-term con-
tract; and other. For occupation (i.e., type of job), they
chose from: management; professional and technical
work, including teaching, health care, and research; office
administrator; sales; service; security; agriculture and
fishery; manufacturing; transportation or machine opera-
tor; construction; cleaning, packing, and operator; other;
and unknown. For company size (i.e., the total number of
employees in the person’s company, including headquar-
ters, branch offices, and factories), they chose from: 1-4;
5-29; 30-99; 100-299; 300-499; 500-999; 1,000-4,999; >
5,000; or unspecified size if employed in a civil service
office. For sleeping time, they chose from: <5; 5-6; 6-7;
7-8; 8-9; or >9 hours per night. For smoking status, they
chose from: everyday; sometimes; quit smoking for >1
month; or never smoked. For frequency of drinking alco-
hol, they chose from: everyday; 5-6 days/week; 3-4 days/
week; 1-2 days/week; 1-3 days/month; hardly drink; quit
drinking; or never drank. Educational attainment was di-
chotomized into < 12 years or >12 years. Employment

J Occup Health, Vol. 60, 2018

status was dichotomized into regular employee or non-
regular employee. Occupation was classified into six
groups based on previous studies™'”: professional or tech-
nician; manager; office administrator; sales or service
worker; production worker (i.e., manual laborer), includ-
ing transportation and communications, and production
process and related occupations; and other (if occupation
was not classifiable). In line with a previous study'”, com-
pany size was classified into 1-29, 30-299, 300-999, and
>1,000 employees, with reference to the definition of
small- and medium-sized companies as per Japan’s Small
and Medium-sized Enterprise Basic Act. Civil service of-
fices were classified as a separate category, irrespective of
size, because the original survey did not request that in-
formation. Frequency of drinking alcohol was classified
into three groups: every day, sometimes, or never.

Statistical analysis

We tested associations between the studied variables
and psychological distress using a Chi-square test. We in-
vestigated the demographic characteristics of each vari-
able in relation to psychological distress with the follow-
ing items as an example: Having a person in need of nurs-
ing care at home; male; 30-39 years old; 31-40 weekly
working hours; two family members at home; <12 years
educational attainment; non-regular employee; manager;
smallest company size (1-29 employees); 6-7 hours of
sleeping time per night; smoking every day; and drinking
alcohol every day. With these, the odds ratio (OR) and
95% confidence interval (CI) of psychological distress
were estimated for other categories of each characteristic
in a series of logistic regression analyses. We first per-
formed the analysis with adjustment for sex and age, and
then fully adjusted for sex, age, weekly working hours,
number of family members at home, educational attain-
ment, employment status, occupation, company size,
sleeping time, smoking status, and frequency of drinking
alcohol. We showed the demographic characteristics of
the survey respondents who had a person in need of nurs-
ing care at home. All analyses were performed using Stata
14 (StataCorp, College Station, TX), with statistical sig-
nificance set at p <0.05.

Ethics statement

This study involved a retrospective analysis of data that
had already been obtained through a national survey. As
we did not use any personally identifiable information,
and based on existing regulations in Japan, ethical ap-
proval was not required.

Results
Table 1 shows the associations between the studied

variables and psychological distress. The portion of sur-
vey respondents who reported having a person in need of

—209—



Table 1. Demographic, occupational, and lifestyle characteristics by psychological dis-

tress (n=38,958)

Hisashi Eguchi, et al.: Mental health of caregivers who work outside the home

Psychological distress

Low (K6<12) High (K6213) )4
n=37,671 n=1,287 value?®
n (%) n (%)
Sex
Male 35,067 (96.9) 1,126 3.1 <0.001
Female 2,604 (94.2) 161 (5.8)
Age
25-29 1,443 95.7) 65 (4.3) <0.001
30-39 8,513 (95.8) 378 4.2)
40-49 11,444 (96.4) 428 (3.6)
50-59 10,836 (97.0) 339 3.0)
60-65 5,435 (98.6) 77 (1.4)
Having a person in need of nursing care at home
No 36,589 (96.7) 1,243 (3.3) 0.250
Yes 1,082 96.1) 44 (3.9)
Weekly working hours
Less than 20 927 (95.0) 49 5.0) <0.001
20-30 1,260 (96.1) 51 (3.9)
31-40 11,283 (96.8) 368 (3.2)
41-50 14,494 (97.0) 446 (3.0
51-60 6,338 (96.9) 200 (3.1)
More than 61 3,369 95.1) 173 4.9)
Number of family members at home
2 10,054 (96.4) 379 3.6) 0.040
3 10,984 (96.6) 391 (3.4)
4 11,349 97.1) 340 2.9)
5 3,892 (96.8) 129 (3.2)
More than 6 1,392 (96.3) 48 (3.7)
Educational attainment
Less than 12 18,131 (96.6) 630 (3.4) 0.562
More than 12 19,540 (96.8) 657 3.2)
Employment status
Regular employee 32,150 (96.7) 1,084 (3.3) 0.266
Non-regular employee 5,521 (96.5) 203 3.5)
Occupation
Managers 4,519 (97.7) 105 2.3) <0.001
Professionals and technicians 11,005 (96.6) 392 (3.4)
Clerks 4,255 (96.3) 165 (3.7)
Sales and service workers 7,924 (96.5) 289 3.5)
Production workers 9,134 (96.8) 299 (3.2)
Others 834 (95.8) 37 4.2)
Company size (number of employees)
1-29 7,150 (96.6) 255 (3.4) 0.379
30-299 11,272 (96.6) 403 3.4)
300-999 5,537 (96.8) 181 (3.2)
1000 or more 9,760 (96.7) 332 3.3)
Civil service 3,952 97.2) 116 (2.8)
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Table 1. (continued)

Psychological distress

Low (K6512) High (K6213) P
n=37,671 n=1,287 value®
n (%) n (%)
Sleeping time
Less than 5 hours 2,744 (90.1) 302 9.9) <0.001
5-6 hour 11,945 (96.5) 433 (3.5)
6-7 hour 13,766 (97.8) 310 2.2)
7-8 hour 7,276 (97.8) 162 2.2)
8-9 hour 1,630 97.1) 49 2.9)
More than 9 310 (90.9) 31 9.1
Smoking status
Smokes everyday 12,954 (96.5) 468 (3.5) 0.194
Smokes sometimes 817 (95.9) 35 4.1
Ex-smoker 3,812 (97.0) 119 3.0)
Non-smoker 20,088 (96.8) 665 (3.2)
Frequency of alcohol consumption
Everyday 11,240 (96.6) 393 34 <0.001
Sometimes 13,657 97.4) 371 (2.6)
Never 12,774 (96.1) 523 3.9)
4 Chi-square.

Table 2. Presence of having an older person receiving long-term care at home and
psychological distress (n=38,958)

Odds ratio (95% confidence interval)

Model 12 Model 2°

Have an older relative
requiring care at home

No 1.00
Yes 1.56

1.00

(1.14-2.13)* 1.40  (1.01-1.93)*

2Adjusted for age and sex

®The fully adjusted logistic regression model is adjusted for sex, age, weekly working
hours, number of family at home, educational attainment, employment status, occupa-
tion, company size, sleeping time, smoking status, and frequency of drinking alcohol

#p<0.05

nursing care at home was 2.9%. The following groups
had significantly higher proportions of participants suffer-
ing from psychological distress: female, younger, the
shortest and longest weekly working hours, smallest fam-
ily size, “other” occupation, the shortest and longest
sleeping times, and no alcohol consumption.

Table 2 shows the results of multiple logistic regression
analysis. This revealed a strong correlation between psy-
chological distress and being an employed worker with a
person in need of nursing care at home (OR: 1.40, 95%
CI: 1.01-1.93).

Table 3 shows the demographic characteristics of the
survey respondents who reported having a person in need
of nursing care at home. As Table 3 indicates, the follow-
ing groups had higher proportions of participants suffer-
ing from psychological distress: female, 25-29, 40-49 and
50-59 years old, fewer than 5 hours and more than 9
hours of sleeping time per night, and no alcohol con-
sumption.
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Table 3. Demographic, occupational, and lifestyle characteristics among employ-
ees who have an older relative requiring care at home by psychological

distress (n=1,126)

Psychological distress

Low stress High stress
(K6<12) (K6213)
n=1,082 n=44
n (%) n (%)
Sex
Male 1,018 (96.4) 38 (3.6)
Female 64 91.4) 6 (8.6)
Age
25-29 5 (83.3) 1 (16.7)
30-39 41 (100) 0 0)
40-49 148 93.1) 11 (6.9)
50-59 534 (95.4) 26 (4.6)
60-65 354 (98.3) 6 (1.7)
Weekly working hours
Less than 20 41 (97.6) 1 2.4)
20-30 59 (100) 0 0)
31-40 420 (95.9) 18 4.1)
41-50 366 97.1) 11 (2.9)
51-60 129 (92.1) 11 (7.9)
More than 61 67 (95.7) 3 4.3)
Number of family members at home
2 148 (95.5) 7 (4.5)
3 312 (96.9) 10 3.1
4 251 97.7) 6 (2.3)
5 209 (94.6) 12 (5.4)
More than 6 162 94.7) 9 (5.3)
Educational attainment
Less than 12 646 (95.4) 31 (4.6)
More than 12 436 (97.1) 13 (2.9)
Employment status
Regular employee 811 (95.6) 37 (4.4)
Non-regular employee 271 97.5) 7 2.5)
Occupation
Managers 166 (97.7) 4 (2.3)
Professionals and technicians 259 (96.6) 9 3.4
Clerks 95 94.1) 6 (5.9)
Sales and service workers 218 (96.9) 7 3.1
Production workers 317 (95.2) 16 4.8)
Others 27 (93.1) 2 (6.9)
Company size (number of employees)
1-29 279 (96.5) 10 (3.5)
30-299 357 (95.0) 19 (5.0)
300-999 120 (96.8) 4 (3.2)
1000 or more 206 (97.2) 6 (2.8)
Civil service 120 (96.0) 5 4.0)
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Table 3. (continued)
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Psychological distress

Low stress High stress
(K6<12) (K6213)
n=1,082 n=44
n (%) n (%)

Sleeping time

less than 5 hours 79 (92.9) 6 (7.1

5-6 hour 270 (95.7) 12 4.3)

6-7 hour 309 (97.5) 8 (2.5)

7-8 hour 261 (97.8) 6 (2.2)

8-9 hour 100 (95.2) 5 (4.8)

more than 9 63 (90.0) 7 (10.0)
Smoking status

Smokes everyday 302 97.1) 9 (2.9)

Smokes sometimes 10 (83.3) 2 (16.7)

Ex-smoker 124 (96.9) 4 3.1)

Non-smoker 646 (95.7) 29 “4.3)
Frequency of alcohol consumption

Everyday 364 97.9) (2.1)

Sometimes 298 (97.4) 2.6)

Never 420 (93.8) 28 (6.2)

Discussion

The present study investigated potential associations
between psychological distress and having a person in
need of nursing care at home among the Japanese work-
ing population. Around 3% of survey respondents re-
ported having a person in need of nursing care at home.
This subgroup experienced significantly higher levels of
psychological distress when compared with participants
who did not have a person at home in need of nursing
care. Among the respondents who reported having a per-
son in need of nursing care at home, psychological dis-
tress was most prevalent in those who were young and/or
female.

The results suggest that having a person in need of
nursing care at home may affect the mental health of
working populations in Japan. Providing nursing care at
home can be time-consuming and is associated with
physical and psychological burdens. Indeed, previous re-
search has reported an association between caregiving
and depression®”'”. In Japan, among people who had left
their job and were caring for older relatives, 25.3% of
men and 32.8% of women indicated that stress caused by
caregiving was a reason for leaving their job". To reduce
workers’ care-related stress and prevent them from leav-
ing their jobs, companies in Japan should consider pro-

moting a balance of work and caregiving of older rela-
tives for their employees.

Young and female respondents were more likely to suf-
fer psychological distress than other groups, which is con-
sistent with previous studies™*”. Arguably, young female
caregivers are more likely than older female caregivers to
be working and/or caring for children in the home. Espe-
cially in Japanese society, females tend to bear the major-
ity of the child care and housekeeping responsibilities,
even when employed outside the home™; this situation is
specifically linked to gender and age differences in expe-
riences and perceptions of psychological distress. To re-
duce the number of people who leave or change their
jobs, interventions such as stress management and the
provision of information about work-care balance for fe-
male and young workers may be effective. Also, it should
be noted that the sample size of some sex and age groups
is small, which might be a source of bias. Further studies
are needed to evaluate psychological conditions among
women and younger populations by using a larger sample
of participants.

Given Japan’s aging society and the continued surge in
the population of older adults requiring care, it is possible
that the number of workers caring for older relatives at
home may also increase. When such workers obtain sup-
port from their workplace colleagues and/or supervisors,
the workers tend to adjust their working hours to allow
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them to continue providing care”. Occupational health
professionals may consider advising on how to adjust
working environments to mitigate the impacts that this
form of home caregiving can have on workers’ mental
health.

As of 2017, the total Japanese population was 126.7
million, which included 35 million aged >65 years
(27.6%) and 17.3 million aged >75 years (13.7%)™. Japan
is the global front-runner of super-aged societies”. To
maintain the employment rate in Japan, people should be
prevented as much as possible from leaving their jobs be-
cause of nursing care duties at home. The development of
stress management programs for employees who must
also fulfill home nursing care for elderly people might be
an effective way of helping them retain their paying jobs
while also reducing the risk of declining mental health.

There are a few potential limitations of the current
study. Firstly, given that this was a cross-sectional inves-
tigation, it was not possible to determine causality. Longi-
tudinal studies can be pursued to rectify this. Secondly,
the target population of this study was heads of house-
holds. Since the head of a household conceivably has the
most responsibility within their family, they may feel
more stressed than the other household members. Thus,
our results may not be generalizable to working popula-
tions in other situations. Thirdly, further studies are
needed to evaluate whether other confounding factors
may provide possible mechanisms for the observed at-
tenuation in the association between having a person in
need of nursing care at home and psychological distress
amongst the Japanese working population. For example,
spousal status (i.e., dual earner or single earner) or being
a parent of small children may also play a significant me-
diating role. Finally, there are additional psychosocial
factors in the workplace to consider (e.g., job demands,
job control, and support of colleagues and supervisors),
which might be important mediators of the association
between workers’ mental health and their provision of
home care for an older relative. These variables should be
examined in future research.

Conclusions

This study found that having a person in need of nurs-
ing care at home appears to be positively correlated with
worsening mental health in working populations in Japan.
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ARTICLE INFO ABSTRACT

Keywords: Background: The World Health Organization (WHO) and the International Labour Organization (ILO) are de-
Working hours veloping a joint methodology for estimating the national and global work-related burden of disease and injury
Depression (WHOY/ILO joint methodology), with contributions from a large network of experts. In this paper, we present the

Mental health
Systematic review
Meta-analysis
Burden of disease

protocol for two systematic reviews of parameters for estimating the number of deaths and disability-adjusted
life years from depression attributable to exposure to long working hours, to inform the development of the
WHOY/ILO joint methodology.

Objectives: We aim to systematically review studies on occupational exposure to long working hours (Systematic
Review 1) and systematically review and meta-analyse estimates of the effect of long working hours on de-
pression (Systematic Review 2), applying the Navigation Guide systematic review methodology as an organizing
framework, conducting both systematic reviews in tandem and in a harmonized way.

Data sources: Separately for Systematic Reviews 1 and 2, we will search electronic academic databases for po-
tentially relevant records from published and unpublished studies, including Medline, EMBASE, Web of Science,
CISDOC and PsycINFO. We will also search electronic grey literature databases, Internet search engines and
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organizational websites; hand search reference list of previous systematic reviews and included study records;
and consult additional experts.

Study eligibility and criteria: We will include working-age (=15 years) participants in the formal and informal
economy in any WHO and/or ILO Member State, but exclude child workers (< 15 years) and unpaid domestic
workers. For Systematic Review 1, we will include quantitative prevalence studies of relevant levels of occu-
pational exposure to long working hours (i.e. 35-40, 41-48, 49-54 and =55 h/week) stratified by country, sex,
age and industrial sector or occupation, in the years 2005-2018. For Systematic Review 2, we will include
randomized controlled trials, cohort studies, case-control studies and other non-randomized intervention studies
with an estimate of the relative effect of relevant level(s) of long working hours on the incidence of or mortality
due to depression, compared with the theoretical minimum risk exposure level (i.e. 35-40 h/week).

Study appraisal and synthesis methods: At least two review authors will independently screen titles and abstracts
against the eligibility criteria at a first stage and full texts of potentially eligible records at a second stage,
followed by extraction of data from qualifying studies. At least two review authors will assess risk of bias and the
quality of evidence, using the most suited tools currently available. For Systematic Review 2, if feasible, we will
combine relative risks using meta-analysis. We will report results using the guidelines for accurate and trans-
parent health estimates reporting (GATHER) for Systematic Review 1 and the preferred reporting items for

systematic reviews and meta-analyses guidelines (PRISMA) for Systematic Review 2.
PROSPERO registration number: CRD42018085729

1. Background

The World Health Organization (WHO) and the International
Labour Organization (ILO) are developing a joint methodology for es-
timating the work-related burden of disease and injury (WHO/ILO joint
methodology) (Ryder, 2017). The organizations plan to estimate the
numbers of deaths and disability-adjusted life years (DALYs) that are
attributable to selected occupational risk factors for the year 2015. The
WHO/ILO joint methodology will be based on already existing WHO
and ILO methodologies for estimating the burden of disease for selected
occupational risk factors (International Labour Organization, 2014;
Priiss-Ustiin et al., 2017). It will expand these existing methodologies
with estimation of the burden of several prioritized additional pairs of
occupational risk factors and health outcomes. For this purpose, po-
pulation attributable fractions (Murray et al., 2004) — the proportional
reduction in burden from the health outcome achieved by a reduction
of exposure to the risk factor to zero — will be calculated for each ad-
ditional risk factor-outcome pair, and these fractions will be applied to
the total disease burden envelopes for the health outcome from the
WHO Global Health Estimates (World Health Organization, 2017b).

The WHO/ILO joint methodology will include a methodology for
estimating the burden of depression from occupational exposure to long
working hours if feasible, as one additional prioritized risk factor-out-
come pair. To optimize parameters used in estimation models, a sys-
tematic review is required of studies on the prevalence of exposure to
long working hours (‘Systematic Review 1°), as well as a second sys-
tematic review and meta-analysis of studies with estimates of the effect
of exposure to long working hours on depression (‘Systematic Review
2’). In the current paper, we present the protocol for these two sys-
tematic reviews, in parallel to presenting systematic review protocols
on other additional risk factor-outcome pairs elsewhere (Descatha et al.,
2018; Godderis et al., 2018; Hulshof et al., in press; Li et al., 2018;
Mandrioli et al., 2018; Paulo et al., Accepted; Teixeira et al., Accepted;
Tenkate et al., Accepted). To our knowledge, this is the first systematic
review protocol of its kind. The WHO/ILO joint estimation metho-
dology and the burden of disease estimates are separate from these
systematic reviews, and they will be described and reported elsewhere.

We refer separately to Systematic Reviews 1 and 2, because the two
systematic reviews address different objectives and therefore require
different methodologies. The two systematic reviews will, however, be
harmonized and conducted in tandem. This will ensure that — in the
later development of the methodology for estimating the burden of
disease from this risk factor-outcome pair — the parameters on the risk
factor prevalence are optimally matched with the parameters from
studies on the effect of the risk factor on the designated outcome. The
findings from Systematic Reviews 1 and 2 will be reported in two
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distinct journal articles. For all four protocols in the series with long
working hours as the risk factor, one Systematic Review 1 will be
published.

1.1. Rationale

WHO ranks depression as the single largest contributor to non-fatal
health loss worldwide, with 7.5% of all years lived with disability at-
tributed to depression in 2015 (World Health Organization, 2017a). To
consider the feasibility of estimating the burden of depression due to
exposure to long working hours, and to ensure that potential estimates
of burden of disease are reported in adherence with the guidelines for
accurate and transparent health estimates reporting (GATHER) (Stevens
et al.,, 2016), WHO and ILO require a systematic review of studies on
the prevalence of relevant levels of exposure to long working hours
(Systematic Review 1), as well as a systematic review and meta-analysis
of studies with estimates of the relative effect of exposure to long
working hours on the incidence of and mortality from depression,
compared with the theoretical minimum risk exposure level (Systematic
Review 2). The theoretical minimum risk exposure level is the exposure
level that would result in the lowest possible population risk, even if it
is not feasible to attain this exposure level in practice (Murray et al.,
2004). These data and effect estimates should be tailored to serve as
parameters for estimating the burden of depression from exposure to
long working hours in the WHO/ILO joint methodology.

To our knowledge, this is the first systematic review that will pro-
vide this evidence base for burden of depression attributable to long
working hours. Three previous reviews have estimated the association
of long working hours with risk of depressive symptoms and depression
(Theorell et al., 2015; Virtanen et al., 2018; Watanabe et al., 2016).
Theorell et al. reported, based on six cohort studies of high or moderate
quality that there was a prospective association of long working weeks
with risk of onset of depressive symptoms (Theorell et al., 2015). Using
the Grading of Recommendations Assessment, Development and Eva-
luation (GRADE) system, they assessed the evidence as “limited” for
women and “very limited” for men. The authors refrained from up-
grading the evidence level for long working weeks, because they found
the estimates of the association of long working weeks and depression
neither consistent, nor large enough for qualifying for an upgrade, and
they also did not conduct a meta-analysis of the included effect esti-
mates. In another systematic review, Watanabe et al. examined over-
time work and risk of onset of depressive disorders and identified seven
cohort studies (Watanabe et al., 2016). The meta-analysis conducted in
this systematic review showed an increased, but not statistically sig-
nificant association of overtime work with risk of depressive disorders
(relative risk 1.24; 95% CI 0.88 to 1.75). Virtanen et al. included in
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their meta-analysis 10 published cohort studies and 18 prospective
cohort studies with individual-participant data, yielding 31 study-spe-
cific estimates (as 3 studies of the published studies had provided es-
timates stratified by sex) (Virtanen et al., 2018). The outcome was
named “depressive symptoms” and included both measures of clinical
depression and depressive symptoms and of psychological distress. The
overall pooled estimate (odds ratio, OR) for the association of long
working hours with risk of onset of depressive symptoms was 1.14 (95%
CI 1.03 to 1.25). The association was stronger in studies from Asian
countries (OR = 1.50, 95% CI 1.13 to 2.01), weaker in European stu-
dies (OR = 1.11, 95% CI 1.00 to 1.22) and absent in North American
studies (OR = 0.95, 95% CI 0.70 to 1.29). When stratified by clinical
depression/depressive symptoms versus psychological distress, the
pooled ORs were 1.09 (0.94 to 1.26) and 1.18 (1.06 to 1.32) for clinical
depression/depressive symptoms and psychological distress, respec-
tively. Meta-regressions did not show any statistically significant dif-
ferences in the estimates for clinical depression, depressive symptoms
and psychological distress.

The review by Virtanen et al. was published recently (Online First, 8
February 2018) and two authors of the Virtanen et al. article are also
authors of this protocol (RR and IEHM). Therefore, we want to briefly
delineate the main differences between the Virtanen et al. article and
this protocol. First, our search is broader, Virtanen et al. searched two
academic databases whereas we will search seven academic databases
and two grey literature databases. Second, Virtanen et al. searched
studies published until January 2017, whereas we will search for stu-
dies published until 30 June 2018. Third, the endpoint in the Virtanen
et al. review was depressive symptoms, including but not limited to
measures of clinical depression, and psychological stress, whereas our
endpoint is restricted to clinical depression. Fourth, Virtanen et al. used
the Cochrane's “Tool to Assess Risk of Bias in Cohort Studies” whereas
our risk of bias assessment will be derived from the Navigation Guide
(Woodruff and Sutton, 2014). Fifth, we aim to do a subgroup analysis
stratified by industrial sector or occupation, if data allow this, an
analysis not conducted by Virtanen et al. Sixth, Virtanen et al. did not
assess the quality of evidence of the summarized results, whereas we
aim to asses quality of evidence using the most suitable tools currently
available (Guyatt et al., 2011; Higgins and Green, 2011; Morgan et al.,
2016). We are not aware of a previous review of prevalence of exposure
to long working hours. To the best of our knowledge, this is the first
systematic review of parameters required for estimating the global and
national burden of depression attributable to long working hours.

Work in the informal economy may lead to different exposures and
exposure effects than does work in the formal economy. The informal
economy is defined as “all economic activities by workers and economic
units that are — in law or in practice — not covered or insufficiently
covered by formal arrangements”, but excluding “illicit activities, in
particular the provision of services or the production, sale, possession
or use of goods forbidden by law, including the illicit production and
trafficking of drugs, the illicit manufacturing of and trafficking in
firearms, trafficking in persons, and money laundering, as defined in
the relevant international treaties” (p. 4) (104th International Labour
Conference, 2015). We consider the formality of the economy studied in
studies included in both Systematic Reviews.

Table 1

Environment International 125 (2019) 515-528

1.2. Description of the risk factor

The definition of the risk factor, the risk factor levels and the the-
oretical minimum risk exposure level are presented in Table 1. Long
working hours are defined as any working hours (both in main and
secondary jobs) exceeding standard working hours, i.e. working hours
of =41h/week. Based on results from earlier studies on long working
hours and health endpoints (Kiviméki et al., 2015a; Kivimaki et al.,
2015b; Virtanen et al., 2015), the preferred four exposure level cate-
gories for our review are 35-40, 41-48, 49-54 and =55 h/week, al-
lowing calculations of potential dose-response associations. If the stu-
dies provide the preferred exposure categories, we will use the
preferred exposure categories, if they provide other exposure cate-
gories, we will use the other exposure categories, as long as exposure
exceeds 40 h/week.

The theoretical minimum risk exposure is standard working hours
defined as 35-40 h/week. We acknowledge that it is possible that the
theoretical minimum risk exposure might be lower than standard
working hours, but we have to exclude working hours < 35 h/week,
because studies indicate that a proportion of individuals working less
than standard hours do so because of existing health problems
(Kiviméki et al., 2015a; Virtanen et al., 2012). In other words, poor
health might have selected a certain proportion of individuals into
working fewer than standard working hours and therefore a group
working fewer than standard working hours cannot serve as a com-
parator. Consequently, if a study uses as the reference group individuals
working less than standard hours, or combines individuals working
standard hours and individuals working less than standard hours as the
reference group, then these studies will be excluded from the review
and meta-analysis. Since the theoretical minimum risk exposure level is
usually set empirically based on the causal epidemiological evidence,
we will change the assumed level as evidence suggests.

If several studies report exposure levels differing from the standard
levels we define here, then, if possible, we will convert the reported
levels to the standard levels and, if not possible, we will report analyses
on these alternate exposure levels as supplementary information in the
systematic reviews. In the latter case, our protocol will be updated to
reflect our new analyses.

1.3. Description of the outcome

The WHO Global Health Estimates group outcomes into standard
burden of disease categories (World Health Organization, 2017b),
based on standard codes from the International Statistical Classification of
Diseases and Related Health Problems 10th Revision (ICD-10) (World
Health Organization, 2015). The relevant WHO Global Health Estimates
category for this systematic review is “ILE.1 Major depressive disorders”
(World Health Organization, 2017b). In line with the WHO Global
Health Estimates, we define the health outcome covered in Systematic
Review 2 as depression, corresponding with the ICD-10 codes F32
(depressive episode), F33 (recurrent depressive disorder) and F34.1
(dysthymia). We will consider prevalence of, incidence of and mortality
from depression. Table 2 presents for each disease or health problem
included in the WHO Global Health Estimates category the inclusion

Definitions of the risk factor, risk factor levels and the minimum risk exposure level.

Definition

Risk factor

Long working hours (including those spent in secondary jobs), defined as working hours > 40/week hours, i.e. working hours

exceeding standard working hours (35-40 h/week).

Risk factor levels

Preferable exposure categories are 35-40, 41-48, 49-54 and =55 h/week. However, whether we can use these categories will depend

on the information provided in the studies. If the preferable exposure categories are not available, we will use the exposure categories
provided by the studies as long as these exposure categories exceed 40 h/week.

Theoretical minimum risk exposure level

Standard working hours defined as working hours of 35-40 h/week.

517

—218—



R. Rugulies et al.

Table 2
ICD-10 codes and disease and health problems covered by the WHO burden of
disease category ILE.1 Depressive disorders and their inclusion in this review.

ICD-10 code Disease or health problem Included in this review
F32 Depressive episode Yes
F33 Recurrent depressive disorder Yes
F34.1 Dysthymia Yes

criteria for this review. This review covers all the relevant WHO Global
Health Estimates categories.

1.4. How the risk factor may impact the outcome

Fig. 1 presents the logic model for our systematic review of the
causal relationship between exposure to long working hours and

Environment International 125 (2019) 515-528

depression. This logic model is an a priori, process-orientated one
(Rehfuess et al., 2018) that seeks to capture complexity of the risk
factor-outcome causal relationship (Anderson et al., 2011).

Based on knowledge of previous research on long working hours
and depression we assume that the effect of long working hours on risk
of depression may be mediated via (a) disturbance of work/life balance,
(b) exhaustion, (c¢) emotional distress, (d) health-related behaviors,
such as lack of physical activity, high alcohol consumption and reduced
sleeping hours, and (e) psycho-physiological changes, such as activa-
tion of the hypothalamic-pituitary-adrenal (HPA) axis, inflammation
processes, circadian disruptions, and sleep impairment (Baglioni et al.,
2011; Bannai and Tamakoshi, 2014; Bergs et al., 2018; Boden and
Fergusson, 2011; Fujimura et al., 2014; Gold, 2015; Kronfeld-Schor and
Einat, 2012; McEwen, 2004, 2012; Pariante and Lightman, 2008;
Pittenger and Duman, 2008; Virtanen et al., 2009; Virtanen et al.,
2015).

As possible confounders we included age, sex and socioeconomic

Context

Governance, policy, and cultural and societal norms and values
The changing world of work

Risk factor

Long working hours

\4

Effect modifiers

Country, age, sex,
socioeconomic
position, industrial
sector, occupation,
and formality of
economy

b) Exhaustion

¢) Emotional distress

sleeping hours)

impairment)

Mediators

a) Disturbance of work/life balance

d) Health-related behaviors (e.g.,
lack of physical activity, high
alcohol consumption, reduced

e) Psycho-physiologicalchanges
(e.g., activation of the
hypothalamic-pituitary-adrenal
(HPA) axis,inflammation processes,
circadian disruptions, sleep

Confounders

Age, sex and
socioeconomic position

Outcome

Depression

Fig. 1. Logic model of the possible causal relationship between long working hours and depression.
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position, i.e. we assume that these variables may impact both long
working hours and risk of depression. It is well established that women
and individuals of low socioeconomic position have a higher risk of
depression than men and individuals of high socioeconomic position
(Kessler et al., 2003; Lorant et al., 2003; Wittchen and Jacobi, 2005).
With regard to age, some studies indicate that 12-month prevalence of
depression is modestly higher in young adulthood than middle adult-
hood (Kessler et al., 2003; Wittchen and Jacobi, 2005), although birth
cohort effects may also play a role, with a higher prevalence of de-
pression in more recent birth cohorts (Kessler et al., 2003). Age, sex and
socioeconomic position may also be related to lengths of working hours,
although the direction of the relations may be dependent on other
variables and contextual factors (Bannai et al., 2016; Larsen et al.,
2017; Lee et al., 2016; O'Reilly and Rosato, 2013; Organisation for
Economic Co-operation and Development (OECD), 2018; Wirtz et al.,
2012), thus, it appears reasonable to regard these three variables as
potential confounders for the association of long working hours with
depression. We will address this possible confounding in Systematic
Review 2 by including only studies in the meta-analysis that have ad-
justed or stratified for age, sex and socioeconomic position.

It is possible that age, sex and socioeconomic position are not only
confounders, but also effect modifiers for the association of long
working hours and depression. We will address this by conducting
meta-analyses stratified by age, sex and socioeconomic position, if the
data allow this. We further consider as effect modifiers country, in-
dustrial sector, occupation and formality of economy and will also
conduct meta-analyses stratified by these variables, if data allow this.

Fig. 1 also considers macro and meso-level context that may impact
either the prevalence of long working hours or the effect of long
working hours on depression, or both (Commission of Social
Determinants of Health, 2008; Dahlgreen and Whitehead, 2006;
Martikainen et al., 2002; Rugulies et al., 2004).

2. Objectives

1. Systematic Review 1: To systematically review quantitative studies
of any design on the prevalence of relevant levels of exposure to
long working hours in the years 2005-2018 among the working-age
population, disaggregated by country, sex, age and industrial sector
or occupation. Systematic Review 1 will be conducted in a co-
ordinated fashion across all four review groups that examine long
working hours with regard to health endpoints (i.e. ischaemic heart
disease (Li et al., 2018), stroke (Descatha et al., 2018), alcohol use
(Godderis et al., 2018) and depression (this review)) led by Grace
Sembajwe from the stroke review group.

. Systematic Review 2: To systematically review and meta-analyse
randomized control trials, cohort studies, case-control studies and
other non-randomized intervention studies including estimates of
the relative effect of a relevant level of occupational exposure to
long working hours on depression in any year among the working-
age population, compared with the minimum risk exposure level of
35-40 h/week.

. Methods

We will apply the Navigation Guide (Woodruff and Sutton, 2014)
methodology for systematic reviews in environmental and occupational
health as our guiding methodological framework, wherever feasible. The
guide applies established systematic review methods from clinical med-
icine, including standard Cochrane Collaboration methods for systematic
reviews of interventions, to the field of environmental and occupational
health to ensure systematic and rigorous evidence synthesis on en-
vironmental and occupational risk factors that reduces bias and max-
imizes transparency (Woodruff and Sutton, 2014). The need for further
methodological development and refinement of the relatively novel
Navigation Guide has been acknowledged (Woodruff and Sutton, 2014).
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Systematic Review 1 may not map well to the Navigation Guide
framework (see Fig. 1 on page 1009 in Woodruff and Sutton, 2014),
which is tailored to hazard identification and risk assessment. Never-
theless, steps 1-6 for the stream on human data can be applied to
systematically review exposure to risk factors. Systematic Review 2
maps more closely to the Navigation Guide framework, and we will
conduct steps 1-6 for the stream on human data, but not conduct any
steps for the stream on non-human data, although we will briefly
summarize narratively the evidence from non-human data that we are
aware of.

We have registered the protocol in PROSPERO under
CRD42018085729. This protocol adheres with the preferred reporting
items for systematic review and meta-analysis protocols statement
(PRISMA-P) (Moher et al., 2015; Shamseer et al., 2015), with the ab-
stract adhering with the reporting items for systematic reviews in
journal and conference abstracts (PRISMA-A) (Beller et al., 2013). Any
modification of the methods stated in the present protocol will be re-
gistered in PROSPERO and reported in the systematic review itself.
Systematic Review 1 will be reported according to the GATHER
guidelines (Stevens et al., 2016), and Systematic Review 2 will be re-
ported according to the preferred reporting items for systematic review
and meta-analysis statement (PRISMA) (Liberati et al., 2009). Our re-
porting of the parameters for estimating the burden of depression from
occupational exposure to long working hours in the systematic review
will adhere with the requirements of the GATHER guidelines (Stevens
et al., 2016), because the WHO/ILO burden of disease estimates that
may be produced consecutive to the systematic review must also adhere
to these reporting guidelines.

3.1. Systematic Review 1

3.1.1. Eligibility criteria
The population, exposure, comparator and outcome (PECO) criteria
(Liberati et al., 2009) are described below.

3.1.1.1. Types of populations. We will include studies of working-age
(=15years) workers in the formal and informal economy. Studies of
children (aged < 15years) and unpaid domestic workers will be
excluded. Participants residing in any WHO and/or ILO Member State
and any industrial setting or occupation will be included. We note that
occupational exposure to long working hours may potentially have
further population reach (e.g. across generations for workers of
reproductive age) and acknowledge that the scope of our systematic
reviews will not be able capture these populations and impacts on them.
Appendix A provides a complete, but briefer overview of the PECO
criteria.

3.1.1.2. Types of exposures. We will include studies that define long
working hours in accordance with our standard definition (Table 1). We
will prioritize measures of the total number of hours worked, including
in both of: main and secondary jobs, self-employment and salaried
employment and informal and formal jobs. Cumulative exposure may
be the most relevant exposure metric in theory, but we will here also
prioritize a non-cumulative exposure metric in practice, because we
believe that global exposure data on agreed cumulative exposure
measures do not currently exist. We will include all studies where
long working hours were measured, whether objectively (e.g. by means
of time recording technology), or subjectively, including studies that
used measurements by experts (e.g. scientists with subject matter
expertise) and self-reports by the worker or workplace administrator
or manager. If a study presents both objective and subjective
measurements, then we will prioritize objective measurements. We
will include studies with measures from any data source, including
registry data, in the same analyses and description.

We will include studies on the prevalence of occupational exposure
to the risk factor, if it is disaggregated by country, sex (two categories:
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female, male), age group (ideally in 5-year age bands, such as
20-24 years) and industrial sector (e.g. International Standard Industrial
Classification of All Economic Activities, Revision 4 [ISIC Rev. 4]) (United
Nations, 2008) or occupation (as defined, for example, by the Interna-
tional Standard Classification of Occupations 1988 [ISCO-88]
(International Labour Organization, 1987) or 2008 [ISCO-08]
(International Labour Organization, 2012)). We will also extract data
on the context of risk factor exposure. Criteria may be revised in order
to identify optimal data disaggregation to enable subsequent estimation
of the burden of disease.

We shall include studies with exposure data for the years 2005 to 31
May 2018. For optimal modelling of exposure, WHO and ILO require
exposure data up to 2018, because recent data points help better esti-
mate time trends, especially where data points may be sparse. The
additional rationale for this data collection window is that the WHO
and ILO aim to estimate burden of disease in the year 2015, and we
believe that the lag time from exposure to outcome will not exceed
10 years; so in their models, the organizations can use the exposure data
from as early as 2005 to determine the burden of depression 10 years
later in 2015. To make a conclusive judgment on the best lag time to
apply in the model, we will summarize the existing body of evidence on
the lag time between exposure to long working hours and depression in
the review.

Both objective and subjective measures will be included. If both
subjective and objective measures are presented, then we will prioritize
objective ones. Studies with measures from any data source, including
registries, will be eligible. The exposure parameter should match the
one used in Systematic Review 2 or can be converted to match it.

3.1.1.3. Types of comparators. There will be no comparator, because we
will review risk factor prevalence only.

3.1.1.4. Types of outcomes. Exposure to the occupational risk factor (i.e.
long working hours).

3.1.1.5. Types of studies. This Systematic Review will include
quantitative studies of any design, including cross-sectional studies.
These studies must be representative of the relevant industrial sector,
relevant occupational group or the national population. We will
exclude qualitative, modelling, and case studies, as well as non-
original studies without quantitative data (e.g. letters, commentaries
and perspectives).

Study records written in any language will be included. If a study
record is written in a language other than those spoken by the authors
of this review or those of other reviews (Descatha et al., 2018; Godderis
et al., 2018; Hulshof et al., in press; Li et al., 2018; Mandrioli et al.,
2018; Paulo et al., Accepted; Teixeira et al., Accepted; Tenkate et al.,
Accepted) in the series (i.e. Arabic, Bulgarian, Chinese, Danish, Dutch,
English, French, Finnish, German, Hungarian, Italian, Japanese, Nor-
wegian, Portuguese, Russian, Spanish, Swedish and Thai), it will be
translated into English. Published and unpublished studies will be in-
cluded.

Studies conducted using unethical practices will be excluded from
the review.

3.1.1.6. Types of effect measures. We will include studies with a
measure of the prevalence of a relevant level of exposure to long
working hours.

3.1.2. Information sources and search

3.1.2.1. Electronic academic databases. We (that is a research team
formed from researchers across the four long working hour review
groups, including JLAM, MB, MC, CDT, BMR, KS and KT from this
review group) will, at a minimum, search the following seven electronic
academic databases:
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. Ovid MEDLINE with Daily Update (1 January 2005 to 31 May 2018)
. PubMed (1 January 2005 to 31 May 2018)

. EMBASE (1 January 2005 to 31 May 2018)

. Scopus (1 January 2005 to 31 May 2018)

. Web of Science (1 January 2005 to 31 May 2018)

. CISDOC (1 January 2005 to 31 July 2018)

. PsycINFO (1 January 2005 to 31 July 2018)

NO U A WN -

The Ovid Medline search strategy for Systematic Review 1 is pre-
sented in Appendix B. We will perform searches in electronic databases
operated in the English language using a search strategy in the English
language. Consequently, study records that do not report essential in-
formation (i.e. title and abstract) in English will not be captured. We
will adapt the search syntax to suit the other electronic academic and
grey literature databases. When we are nearing completion of the re-
view, we will search the PubMed database for the most recent pub-
lications (e.g., e-publications ahead of print) over the last six months.
Any deviation from the proposed search strategy in the actual search
strategy will be documented.

3.1.2.2. Electronic grey literature databases. We will, at a minimum,
search the two following electronic grey literature databases:

1. OpenGrey (http://www.opengrey.eu/)
2. Grey Literature Report (http://greylit.org/)

3.1.2.3. Internet search engines. We will search the Google (www.
google.com/) and GoogleScholar (www.google.com/scholar/) Internet
search engines and screen the first 100 hits for potentially relevant
records, as has been done previously in Cochrane Reviews (Pega et al.,
2015; Pega et al., 2017).

3.1.2.4. Organizational websites. We will search, at a minimum, the
websites of the following seven international organizations and
national government departments:

1. International Labour Organization (www.ilo.org/).

. World Health Organization (www.who.int).

. European Agency for Safety and Health at Work (https://osha.
europa.eu/en).

. Eurostat (www.ec.europa.eu/eurostat/web/main/home).

. China National Knowledge Infrastructure (http://www.cnki.net/).

. Finnish Institute of Occupational Health (https://www.ttl.fi/en/).

. National Institute of Occupational Safety and Health (NIOSH) of the
United States of America, using the NIOSH data and statistics
gateway (https://www.cdc.gov/niosh/data/).

w N

N O U1

3.1.2.5. Hand searching and expert consultation. We will hand search for
potentially eligible studies in.

e Reference lists of previous systematic reviews.

e Reference lists of all study records of all included studies.

e Study records published over the past 24 months in the three peer-
reviewed academic journals from which we obtain the largest
number of included studies.

e Study records that have cited an included study record (identified in
Web of Science citation database).

e Collections of the review authors.

Additional experts will be contacted with a list of included studies
and study records, with the request to identify potentially eligible ad-
ditional ones.

3.1.3. Study selection
Study selection will be carried out with Covidence (Babineau, 2014;
Covidence systematic review software) and/or the Rayyan Systematic
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Reviews Web App (Ouzzani et al., 2016). All study records identified in
the search will be downloaded and duplicates will be identified and
deleted. Afterwards, at least two review authors (from researchers
across the four long working hour review groups, including JLAM, MB,
MC, CDT, BMR, KS and KT from this review group), working in pairs,
will independently screen against eligibility criteria titles and abstracts
(step 1) and then full texts of potentially relevant records (step 2). A
third review author will resolve any disagreements between the pairs of
study selectors. If a study record identified in the literature search was
authored by a review author assigned to study selection or if an as-
signed review author was involved in the study, then the record will be
re-assigned to another review author for study selection. In the sys-
tematic review, we will document the study selection in a flow chart, as
per GATHER guidelines (Stevens et al., 2016).

3.1.4. Data extraction and data items

A data extraction form will be developed and piloted until there is
convergence and agreement among data extractors. At a minimum, two
review authors (from researchers across the four long working hour
review groups, including JLAM, MB, MC, CDT, BMR, KS and KT from
this review group), will independently extract the data on exposure to
long working hours, disaggregated by country, sex, age and industrial
sector or occupation. A third review author will resolve conflicting
extractions. At a minimum, we will extract data on study characteristics
(including study authors, study year, study country, participants and
exposure), study design (including study type), risk of bias (including
missing data, as indicated by response rate and other measures) and
study context. The estimates of the proportion of the population ex-
posed to the occupational risk factor from included studies will be en-
tered into and managed with, the Review Manager, Version 5.3
(RevMan 5.3) (2014) or DistillerSR (EvidencePartner, 2017) softwares.

We will also extract data on potential conflict of interest in included
studies, including the financial disclosures and funding sources of each
author and their affiliated organization. We will use a modification of a
previous method to identify and assess undisclosed financial interests
(Forsyth et al., 2014). Where no financial disclosure/conflict of interest
is provided, we will search declarations of interest both in other records
from this study published in the 36 months prior to the included study
record and in other publicly available repositories (Drazen et al., 2010a;
Drazen et al., 2010b).

We will request missing data from the principal study author by
email or phone, using the contact details provided in the principal study
record. If no response is received, we will follow up twice via email, at
two and four weeks.

3.1.5. Risk of bias assessment

Generally agreed methods (i.e. framework plus tool) for assessing
risk of bias do not exist for systematic reviews of input data for health
estimates (The GATHER Working Group, 2016), for burden of disease
studies, of prevalence studies in general (Munn et al., 2014) and those
of prevalence studies of occupational and/or environmental risk factors
specifically (Krauth et al., 2013; Mandrioli and Silbergeld, 2016;
Vandenberg et al., 2016). None of the five standard risk of bias as-
sessment methods in systematic reviews (Rooney et al., 2016) are ap-
plicable to assessing prevalence studies. The Navigation Guide does not
support checklist approaches, such as Hoy et al. (2012) and Munn et al.
(2014), for assessing risk of bias in prevalence studies.

We will use a modified version of the Navigation Guide risk of bias tool
(Lam et al., 2016c) that we developed specifically for Systematic Review
1 (Appendix C). We will assess risk of bias on the levels of the individual
study and the entire body of evidence. As per our preliminary tool, we
will assess risk of bias along five domains: (i) selection bias; (ii) perfor-
mance bias; (iii) misclassification bias; (iv) conflict of interest; and (v)
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other biases. Risk of bias will be: “low”; “probably low”; “probably high”;
“high” or “not applicable”. To judge the risk of bias in each domain, we
will apply our a priori instructions (Appendix C).

All risk of bias assessors will trial the tool until they synchronize
their understanding and application of each risk of bias domain, con-
siderations and criteria for ratings. At least two study authors will then
independently judge the risk of bias for each study by outcome, and a
third author will resolve any conflicting judgments. We will present the
findings of our risk of bias assessment for each eligible study in a
standard ‘Risk of bias’ table (Higgins et al., 2011). Our risk of bias as-
sessment for the entire body of evidence will be presented in a standard
‘Risk of bias summary’ figure (Higgins et al., 2011).

3.1.6. Synthesis of results

We will neither produce any summary measures, nor synthesise the
evidence quantitatively. The included evidence will be presented in
what could be described as an ‘evidence map’. All included data points
from included studies will be presented, together with meta-data on the
study design, number of participants, characteristics of population,
setting, and exposure measurement of the data point.

3.1.7. Quality of evidence assessment

There is no agreed method for assessing quality of evidence in
systematic reviews of the prevalence of occupational and/or environ-
mental risk factors. We will adopt/adapt from the latest Navigation
Guide instructions for grading (Lam et al., 2016c), including criteria
(Appendix D). We will downgrade for the following five reasons from
the Grading of Recommendations Assessment, Development and Eva-
luation (GRADE) approach: (i) risk of bias; (ii) inconsistency; (iii) in-
directness; (iv) imprecision; and (v) publication bias (Schiinemann
et al., 2011). We will grade the evidence, using the three Navigation
Guide quality of evidence ratings: “high”, “moderate” and “low” (Lam
et al., 2016c¢). Within each of the relevant reasons for downgrading, we
will rate any concern per reason as “none”, “serious” or “very serious”.
We will start at “high” for non-randomized studies and will downgrade
for no concern by nil, for a serious concern by one grade (—1), and for a
very serious concern by two grades (—2). We will not up-grade or
down-grade the quality of evidence for the three other reasons normally
considered in GRADE assessments (i.e. large effect, dose-response and
plausible residual confounding and bias), because we consider them
irrelevant for prevalence estimates.

All quality of evidence assessors will trial the application of our
instructions and criteria for quality of evidence assessment until their
understanding and application is synchronized. At least two review
authors will independently judge the quality of evidence for the entire
body of evidence by outcome. A third review author will resolve any
conflicting judgments. In the systematic review, for each outcome, we
will present our assessments of the risk for each GRADE domain, as well
as an overall GRADE rating.

3.1.8. Strength of evidence assessment

To our knowledge, no agreed method exists for rating strength of
evidence in systematic reviews of prevalence studies. We will rate the
strength of the evidence for use as input data for estimating national-
level exposure to the risk factor. Our rating will be based on a combi-
nation of the following four criteria: (i) quality of the entire body of
evidence; (ii) population coverage of evidence (WHO regions and
countries); (iii) confidence in the entire body of evidence; and (iv) other
compelling attributes of the evidence that may influence certainty. We
will rate the strength of the evidence as either “potentially sufficient” or
“potentially inadequate” for use as input data (Appendix E).
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3.2. Systematic Review 2

3.2.1. Eligibility criteria
The PECO (Liberati et al., 2009) criteria are described below.

3.2.1.1. Types of populations. We will include studies of working-age
(=<15years) workers in the formal and informal economy. Studies of
children (aged < 15years) and unpaid domestic workers will be
excluded. Data on the formal and informal economy that the workers
work in will be extracted, if feasible. Participants residing in any WHO
and/or ILO Member State and any industrial setting or occupation will
be included. We note that occupational exposure to long working hours
may potentially have further population reach (e.g. across generations
for workers of reproductive age) and acknowledge that the scope of our
systematic reviews will not be able capture these populations and
impacts on them. Appendix F provides a complete, but briefer overview
of the PECO criteria.

3.2.1.2. Types of exposures. We will include studies that define long
working hours in accordance with our standard definition (Table 1). We
will again prioritize measures of the total number of hours worked,
including in both of: main and secondary jobs, self-employment and
salaried employment and informal and formal jobs. We will include all
studies where long working hours were measured, whether objectively
(e.g. by means of time recording technology), or subjectively, including
studies that used measurements by experts (e.g. scientists with subject
matter expertise) and self-reports by the worker or workplace
administrator or manager. If a study presents both objective and
subjective measurements, then we will prioritize objective
measurements. We will include studies with measures from any data
source, including registry data, in the same analyses and description.
Regarding years of data coverage, studies from any year will be
included.

3.2.1.3. Types of comparators. The comparator will be participants
exposed to the theoretical minimum risk exposure level (Table 1). We
will exclude all other comparators.

3.2.1.4. Types of outcomes. We will include studies that define
depression in accordance with our standard definition of this outcome
(Table 2) that is depressive episode (ICD-10, F32), recurrent depressive
disorder (F33) and dysthymia (F34.1). Other affective disorders, e.g.,
bipolar disorders, will be excluded. We expect that most studies
examining long working hours and depression will not have
documented ICD-10 diagnostic codes, but will have ascertained
depression with methods that approximate ICD-10 criteria (e.g., a
validated depression rating scale filled in by the worker). We will
include both self-reported and non-self-reported measurements of the
outcome, but will prioritize non-self-reported over self-reported ones.
The following measurements of depression are eligible:

i. Psychiatric diagnostic interview.
ii. Diagnosis by a physician, psychologist or other qualified health
professional.
iii. Hospital admission or discharge record.
iv. Administrative data (e.g., disability pensioning with the diagnosis
of depression).
. Register data of treatment for depression, with antidepressant
medication, psychotherapy or both; will only be included if there is
documentation that the treatment was for depression and not for
other types of disorders.
Self-administered rating scale for depression that was previously
validated against a clinical measure of depression and that di-
chotomized respondents into cases versus non-cases (e.g., Center of
Epidemiological Studies Depression Scale (CES-D) (Radloff, 1977)
or Major Depression Inventory (MDI) (Bech et al., 2001)) or other

Vi.
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validated self-administered rating scales.
vii. Medically certified cause of death.

Because the endpoint of our study is binary, studies exclusively
reporting depression as a continuous variable (e.g., level of depressive
symptoms) will be excluded, as will be all other measurements.

3.2.1.5. Types of studies. We will include studies that investigated the
effect of long working hours on depression for any years. Eligible study
designs will be randomized controlled trials (including parallel-group,
cluster, cross-over and factorial trials) and cohort studies (both
prospective and retrospective), case-control studies, and other non-
randomized intervention studies (including quasi-randomized
controlled trials, controlled before-after studies and interrupted time
series studies). We include a broader set of observational study designs
than is commonly included, because a recent augmented Cochrane
Review of complex interventions identified valuable additional studies
using such a broader set of study designs (Arditi et al., 2016). All other
study designs, such as uncontrolled before-and-after, cross-sectional,
qualitative, modelling, case and non-original studies will be excluded.

With regard to cohort studies, we will include only studies that have
excluded individuals with depression at baseline (to reduce the risk of
reverse causation). However, it is possible that some studies have ad-
ditionally measured levels of non-clinical depressive symptoms at
baseline and have included this measure as a covariate.

Records published in any year and any language will be included.
Again, the search will be conducted using English language terms, so
that records published in any language that present essential informa-
tion (i.e. title and abstract) in English will be included. If a record is
written in a language other than those spoken by the authors of this
review or those of other reviews in the series (Descatha et al., 2018;
Godderis et al., 2018; Hulshof et al., in press; Li et al., 2018; Mandrioli
et al., 2018; Paulo et al., Accepted; Teixeira et al., Accepted; Tenkate
et al., Accepted), then the record will be translated into English. Pub-
lished and unpublished studies will be included.

Studies conducted using unethical practices will be excluded (e.g.,
studies that deliberately exposed humans to a known risk factor to
human health).

3.2.1.6. Types of effect measures. We will include measures of the
relative effect of a relevant level of long working hours on the risk of
developing or dying from depression, compared with the theoretical
minimum risk exposure level. Effect estimates of prevalence measures
only will be excluded. We will include relative effect and incidence
measures such as risk ratios, odds ratios and hazard ratios. Measures of
absolute effects (e.g. mean differences in risks or odds) will be
converted into relative effect measures, but if conversion is
impossible, they will be excluded. To ensure comparability of effect
estimates and facilitate meta-analysis, if a study presents an odds ratio,
then we will convert it into a risk ratio, if possible, using the guidance
provided in the Cochrane Collaboration's handbook for systematic
reviews of interventions (Higgins and Green, 2011).

As shown in our logic framework (Fig. 1), we a priori consider the
following variables to be potential effect modifiers of the effect of long
working hours on depression: country, age, sex, industrial sector, oc-
cupation and formality of employment. We consider age, sex and so-
cioeconomic position to be potential confounders. Potential mediators
are: disturbance of work/life balance; exhaustion; emotional distress;
health-related behaviors; and psychophysiological changes.

If a study presents estimates for the effect from two or more alter-
native models that have been adjusted for different variables, then we
will systematically prioritize the estimate from the model that we
consider best adjusted, applying the lists of confounders and mediators
identified in our logic model (Fig. 1). We will prioritize estimates from
models adjusted for more potential confounders over those from models
adjusted for fewer. For example, if a study presents estimates from a
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crude, unadjusted model (Model A), a model adjusted for one potential
confounder (Model B) and a model adjusted for two potential con-
founders (Model C), then we will prioritize the estimate from Model C.
We will prioritize estimates from models unadjusted for mediators over
those from models that adjusted for mediators, because adjustment for
mediators can introduce bias. For example, if Model A has been ad-
justed for two confounders, and Model B has been adjusted for the same
two confounders and a potential mediator, then we will choose the
estimate from Model A over that from Model B. We prioritize estimates
from models that can adjust for time-varying confounders that are at
the same time also mediators, such as marginal structural models (Pega
et al., 2016) over estimates from models that can only adjust for time-
varying confounders, such as fixed-effects models (Gunasekara et al.,
2014), over estimates from models that cannot adjust for time-varying
confounding. If a study presents effect estimates from two or more
potentially eligible models, then we will explain specifically why we
prioritized the selected model.

3.2.2. Information sources and search

3.2.2.1. Electronic academic databases. We (MB, CDT, BMR and KS)
will, at a minimum, search the seven following electronic academic
databases:

. International Clinical Trials Register Platform (to 30 June 2018)
. Ovid MEDLINE with Daily Update (1946 to 30 June 2018)

. PubMed (1946 to 30 June 2018)

. EMBASE (1947 to 30 June 2018)

. Web of Science (1945 to 30 June 2018)

. CISDOC (1901 to 30 June 2018)

. PsycINFO (1880 to 30 June 2018)

NO U~ WN =

The Ovid Medline search strategy for Systematic Review 2 is pre-
sented in Appendix G. We will perform searchers in the electronic da-
tabases operated in the English literature using a search strategy in the
English language. We will perform searches in electronic databases
operated in the English language using a search strategy in the English
language. We (CDT, KS and RR) will adapt the search syntax to suit the
other electronic academic and grey literature databases. When we are
nearing completion of the review, we will search the PubMed database
for the most recent publications (e.g., e-publications ahead of print)
over the last six months. Any deviation from the proposed search
strategy in the actual search strategy will be documented.

3.2.2.2. Electronic grey literature databases. We (MB, CDT, BMR and KS)
will, at a minimum, search the two following electronic grey literature
databases:

1. OpenGrey (http://www.opengrey.eu/)
2. Grey Literature Report (http://greylit.org/)

3.2.2.3. Internet search engines. We (MB, CDT, BMR and KS) will search
the Google (www.google.com/) and GoogleScholar (www.google.com/
scholar/) Internet search engines and screen the first 100 hits for
potentially relevant records.

3.2.2.4. Organizational websites. We (MB, CDT, BMR and KS) will
search the websites of the six following international organizations
and national government departments:

. International Labour Organization (www.ilo.org/)

. World Health Organization (www.who.int)

. EUROSTAT (www.ec.europa.eu/eurostat/web/main/home)

. National Institute of Occupational Safety and Health (NIOSH) of the
United States of America, using the NIOSH data and statistics
gateway (https://www.cdc.gov/niosh/data/)

. Finnish Institute of Occupational Health (https://www.ttl.fi/en/)

A WN =
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6. International Commission of Occupational Health (ICOH) Scientific
Committee on Work Organization and Psychosocial Factors (ICOH-
WOPS) http://www.icohweb.org/site/scientific-committee-detail.
asp?sc=33

3.2.2.5. Hand searching and expert consultation. We (MB, CDT, BMR, KS,
SI and RR) will hand search for potentially eligible studies in.

e Reference lists of previous systematic reviews.

o Reference lists of all included study records.

e Study records published over the past 24 months in the three peer-
reviewed academic journals with the largest number of included
studies.

e Study records that have cited the included studies (identified in Web
of Science citation database).

e Collections of the review authors.

Additional experts will be contacted with a list of included studies,
with the request to identify potentially eligible additional studies.

3.2.3. Study selection

Study selection will be carried out in a reference manager database,
such as Covidence (Babineau, 2014; Covidence systematic review
software) or the Rayyan Systematic Reviews Web App (Ouzzani et al.,
2016). All study records identified in the search will be downloaded
and duplicates will be identified and deleted. Afterwards, at least two
review authors (out of: RR, EA, JLAM, MB, MC, CDT, ND, QDM, HE, JG,
AHG, SI, IEHM, BMR, KS, KT and AZ), working in pairs, will in-
dependently screen titles and abstracts (step 1) and then full texts (step
2) of potentially relevant records. Any disagreements between the two
review authors will be resolved by discussion and the involvement of a
third review author (MB, CDT, BMR or KS). If a study record identified
in the literature search was authored by a review author assigned to
study selection or if an assigned review author was involved the study,
then the record will be re-assigned to another review author for study
selection. The study selection will be documented in a flow chart in the
systematic review, as per PRISMA guidelines (Liberati et al., 2009).

3.2.4. Data extraction and data items

A data extraction form will be developed and trialed until data ex-
tractors reach convergence and agreement. At a minimum, two review
authors (out of: MB, CDT, BMR and KS) will extract data on study
characteristics (including study authors, study year, study country,
participants, exposure and outcome), study design (including summary
of study design, comparator, epidemiological models used and effect
estimate measure), risk of bias (including selection bias, reporting bias,
confounding, and reverse causation) and study context (e.g. data on
contemporaneous exposure to other occupational risk factors poten-
tially relevant for risk of depression). A third review author (out of: MB,
CDT, BMR, KS, RR) will resolve conflicts in data extraction. Data will be
entered into and managed with the RevMan 5.3 software (2014).

We will also extract data on potential conflict of interest in included
studies, including the financial disclosures and funding sources of each
author and their affiliated organization. We will use a modification of a
previous method to identify and assess undisclosed financial interests
(Forsyth et al., 2014). Where no financial disclosure or conflict of in-
terest statements are provided, we will search declarations of interest
both in other records from this study published in the 36 months prior
to the included study record and in other publicly available repositories
(Drazen et al., 2010a; Drazen et al., 2010b).

We will request missing data from the principal study author by
email or phone, using the contact details provided in the principal study
record. If we do not receive a positive response from the study author,
we will send follow-up emails twice, at two and four weeks.
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3.2.5. Risk of bias assessment

Standard risk of bias tools do not exist for systematic reviews for
hazard identification in occupational and environmental health, nor for
risk assessment. The five methods specifically developed for occupa-
tional and environmental health are for either or both hazard identifi-
cation and risk assessment, and they differ substantially in the types of
studies (randomized, observational and/or simulation studies) and data
(e.g. human, animal and/or in vitro) they seek to assess (Rooney et al.,
2016). However, all five methods, including the Navigation Guide (Lam
et al., 2016c¢), assess risk of bias in human studies similarly (Rooney
et al., 2016).

The Navigation Guide was specifically developed to translate the
rigor and transparency of systematic review methods applied in the
clinical sciences to the evidence stream and decision context of en-
vironmental health (Woodruff and Sutton, 2014), which includes
workplace environment exposures and associated health outcomes. The
guide is our overall organizing framework, and we will also apply its
risk of bias assessment method in Systematic Review 2. The Navigation
Guide risk of bias assessment method builds on the standard risk of bias
assessment methods of the Cochrane Collaboration (Higgins et al.,
2011) and the US Agency for Healthcare Research and Quality
(Viswanathan et al., 2008). Some further refinements of the Navigation
Guide method may be warranted (Goodman et al., 2017), but it has
been successfully applied in several completed and ongoing systematic
reviews (Johnson et al., 2016; Johnson et al., 2014; Koustas et al., 2014;
Lam et al., 2016a; Lam et al., 2014; Lam et al., 2016b; Vesterinen et al.,
2014). In our application of the Navigation Guide method, we will draw
heavily on one of its latest versions, as presented in the protocol for an
ongoing systematic review (Lam et al., 2016¢). Should a more suitable
method become available, we may switch to it.

We will assess risk of bias on the individual study level and on the
body of evidence overall. The nine risk of bias domains included in the
Navigation Guide method for human studies are: (i) source population
representation; (ii) blinding; (iii) exposure assessment; (iv) outcome
assessment; (v) confounding; (vi) incomplete outcome data; (vii) se-
lective outcome reporting; (viii) conflict of interest; and (ix) other
sources of bias. While two of the earlier case studies of the Navigation
Guide did not utilize outcome assessment as a risk of bias domain for
studies of human data (Johnson et al., 2014; Koustas et al., 2014; Lam
et al., 2014; Vesterinen et al., 2014) all of the subsequent reviews have
included this domain (Johnson et al., 2016; Lam et al., 2016a; Lam
et al., 2017; Lam et al., 2016b; Lam et al., 2016c). Risk of bias or
confounding ratings will be: “low”; “probably low”; “probably high”;
“high” or “not applicable” (Lam et al., 2016c). To judge the risk of bias
in each domain, we will apply a priori instructions (Appendix H), which
we have adopted or adapted from an ongoing Navigation Guide sys-
tematic review (Lam et al., 2016c). For example, a study will be as-
sessed as carrying “low” risk of bias from source population re-
presentation, if we judge the source population to be described in
sufficient detail (including eligibility criteria, recruitment, enrollment,
participation and loss to follow up) and the distribution and char-
acteristics of the study sample to indicate minimal or no risk of selec-
tion effects. The risk of bias at study level will be determined by the
worst rating in any bias domain for any outcome. For example, if a
study is rated as “probably high” risk of bias in one domain for one
outcome and “low” risk of bias in all other domains for the outcome and
in all domains for all other outcomes, the study will be rated as having a
“probably high” risk of bias overall.

All risk of bias assessors (MB, CDT, BMR, KS, RR and SI) will jointly
trial the application of the risk of bias criteria until they have syn-
chronized their understanding and application of these criteria. At least
two study authors (out of: MB, CDT, BMR and KS) will independently
judge the risk of bias for each study by outcome. Where individual
assessments differ, a third author (MB, CDT, MB, BMR, RR or SI) will
resolve the conflict. In the systematic review, for each included study,
we will report our study-level risk of bias assessment by domain in a
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standard ‘Risk of bias’ table (Higgins et al., 2011). For the entire body of
evidence, we will present the study-level risk of bias assessments in a
‘Risk of bias summary’ figure (Higgins et al., 2011).

3.2.6. Synthesis of results

We will conduct meta-analyses separately for estimates of the effect
on incidence and mortality. Studies of different designs will not be
combined quantitatively. If we find two or more studies with an eligible
effect estimate, two or more review authors (out of: CDT, KS, RR and SI)
will independently investigate the clinical heterogeneity of the studies
in terms of participants (including country, sex, age, socioeconomic
position and industrial sector or occupation), level of risk factor ex-
posure, comparator and outcomes. If we find that effect estimates differ
considerably by country, sex, socioeconomic position and industrial
sector or occupation, or a combination of these, then we will synthesise
evidence for the relevant populations defined by country, sex, age,
socioeconomic position and industrial sector or occupation, or combi-
nation thereof. Differences by country could include or be expanded to
include differences by country group (e.g. WHO region or World Bank
income group). If we find that effect estimates are clinically homo-
genous across countries, sexes, age, socioeconomic position occupation
and industrial sector, then we will combine studies from all of these
populations into one pooled effect estimate that could be applied across
all combinations of countries, sexes and age groups in the WHO/ILO
joint methodology.

If we judge two or more studies for the relevant combination of
country, sex and age group, or combination thereof, to be sufficiently
clinically homogenous to potentially be combined quantitatively using
quantitative meta-analysis, then we will test the statistical hetero-
geneity of the studies using the I? statistic (Higgins et al., 2003). If two
or more clinically homogenous studies are found to be sufficiently
homogenous statistically to be combined in a meta-analysis, we will
pool the risk ratios of the studies in a quantitative meta-analysis, using
the inverse variance method with a random effects model to account for
cross-study heterogeneity (Higgins and Green, 2011). The meta-ana-
lysis will be conducted in RevMan 5.3 (2014), but the data for entry
into these programmes may be prepared using another recognized
statistical analysis programme, such as Stata (Stata Cooperation, 2017).
We will neither quantitatively combine data from studies with different
designs (e.g. combining cohort studies with case-controls studies), nor
unadjusted and adjusted models. We will only combine studies that we
judge to have a minimum acceptable level of adjustment for con-
founders. More specifically, the analyses have to be adjusted or strati-
fied for (i) sex, (ii) age and (iii) a measure of socioeconomic position
(e.g., education, income or occupational grade) to be included in the
meta-analysis. If quantitative synthesis is not feasible, then we will
synthesise the study findings narratively and identify the estimates that
we judged to be the highest quality evidence available.

3.2.7. Additional analyses

If there is evidence for differences in effect estimates by country,
sex, age, socioeconomic position and industrial sector or occupation, or
a combination of these variables, then we will conduct subgroup ana-
lyses by these variables. If studies on workers in the informal economy
and in the formal economy are included, then we will conduct subgroup
analysis by formality of economy studied. Findings of these subgroup
analyses, if any, will be used as parameters for estimating burden of
disease specifically for relevant populations defined by these variables.
We will examine the potential of these variables to be effect mod-
ification in a meta-regression, if feasible. In addition, we may conduct
meta-regressions or stratified analyses for other potential effect modi-
fiers, if allowed by the data.

If feasible, sensitivity analyses will be conducted that will include
only studies judged to be of “low” or “probably low” risk of bias. If
feasible, we will conduct sensitivity analyses that are stratified by
whether the estimate was based on a documented ICD-10 diagnostic
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code or was based on an approximation of an ICD-10 diagnostic code.
We may also conduct a sensitivity analysis using an alternative meta-
analytic model, namely the inverse variance heterogeneity (IVhet)
model.

A recent systematic review and meta-analysis on job strain and risk
of hospital treatment for depression showed that depressive symptoms
are likely partly an intermediate step in the pathway linking occupa-
tional exposure and risk of depression (Madsen et al., 2017). Conse-
quently, we regard depressive symptoms as a mediator and do not in-
clude in the main meta-analysis estimates that are adjusted for
depressive symptoms, unless the analysis used a model that can adjust
for this mediation (e.g. an appropriately specified marginal structural
model). However, because baseline depressive symptoms may also be a
confounder if they have caused both reporting of long working hours at
baseline and incidence of depression at follow-up (Madsen et al., 2017),
we will conduct an additional analysis with estimates that are adjusted
for baseline depressive symptoms, if studies have provided such esti-
mates.

3.2.8. Quality of evidence assessment

We will assess quality of evidence using a modified version of the
Navigation Guide quality of evidence assessment tool (Lam et al.,
2016c¢). The tool is based on the GRADE approach (Schiinemann et al.,
2011) adapted specifically to systematic reviews in occupational and
environmental health (Morgan et al., 2016). Should a more suitable
method become available, we may switch to it.

Working in pairs, we (MB, CDT, BMR, KS, RR and SI) will assess
quality of evidence for the entire body of evidence by outcome, with
any disagreements resolved by a third review author (RR or SI). We will
adopt or adapt the latest Navigation Guide instructions (Appendix D) for
grading the quality of evidence (Lam et al., 2016¢). We will downgrade
the quality of evidence for the following five GRADE reasons: (i) risk of
bias; (ii) inconsistency; (iii) indirectness; (iv) imprecision; and (v)
publication bias. If our systematic review includes ten or more studies,
we will generate a funnel plot to judge concerns on publication bias. If
it includes nine or fewer studies, we will judge the risk of publication
bias qualitatively. To assess risk of bias from selective reporting, pro-
tocols of included studies, if any, will be screened to identify instances
of selective reporting.

We will grade the evidence, using the three Navigation Guide stan-
dard quality of evidence ratings: “high”, “moderate” and “low” (Lam
et al., 2016c¢). Within each of the relevant domains, we will rate the
concern for the quality of evidence, using the ratings “none”, “serious”
and “very serious”. As per Navigation Guide, we will start at “high” for
randomized studies and “moderate” for observational studies. Quality
will be downgrade for no concern by nil grades (0), for a serious con-
cern by one grade (—1) and for a very serious concern by two grades
(—2). We will up-grade the quality of evidence for the following other
reasons: large effect, dose-response and plausible residual confounding
and bias. For example, if we have a serious concern for risk of bias in a
body of evidence consisting of observational studies (— 1), but no other
concerns, and there are no reasons for upgrading, then we will down-
grade its quality of evidence by one grade from “moderate” to “low”.

3.2.9. Strength of evidence assessment

We will apply the standard Navigation Guide methodology (Lam
et al., 2016c¢) to rate the strength of the evidence. The rating will be
based on a combination of the following four criteria: (i) quality of the
body of evidence; (ii) direction of the effect; (iii) confidence in the ef-
fect; and (iv) other compelling attributes of the data that may influence
our certainty. The ratings for strength of evidence for the effect of long
working hours on depression will be “sufficient evidence of toxicity/
harmfulness”, “limited of toxicity/harmfulness”, “inadequate of toxi-
city/harmfulness” and “evidence of lack of toxicity/harmfulness” (Ap-
pendix I).
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