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~4.23 (2.81-6.39) & @Eh -7z, FIERT 3 2 HORKFMITEH GH48. 1KLL L) & xihd
BE (40.1-481:R /3H) & HNT, FIEA v XM (95% SHEX ) 131.73 (1.03-2.90) ~
3.46 (2.38-5.03) & @Eir -7z,

Virtanen 57 (335, KE, HAZE Q12RO GEGBIIIZ 7 . i X 75—
NS 4 G, BEITAEZE 1AW) 022518 DI EH A MR L Lz 275 ¥ 2 &7 724G
B OREERITEITE (>508EH /8, H B VIE > 10080 H) I3 HEREE (<5omE/HE, » 5
W <10MERELH) &R, RBIRERE Y 2 21315915 (95% fSHEIX R ¢ 1.23-2.07) ~
1.80f% (95% fS4HIX : 1.42-2.29) 12 EHLZ (K2).

—7J7. Bamnai®b" #¥EE, K+ 4, HA, F—2 b5 ) 7OLWOWZE (i 24—
MAFZE120, BRWGRTFZE 7 4) AREEEL. 5 5 BRI &0 R & OBIEIZ DWW T
BEt U725 At > 720 KR E LT 2 MMOMFLIERIFRI78) & O R Y 2 2
DI E OB AR 4, 1OMFIIBIEA RS 5 hd, 1HOMZEIE) 2 7 DO
EOBENRD SNz, FHELIZTINGDREL BHEREIGHE L, A I R D7 @0
I SRR ORI & Bld b D & ASamD 1) 72,

FEWE D7) & ik - DIEER L OBIEIZOWTIHRIDOY 27T 4 v 7 - L ¥ 2 — X Kivimiki
5" M20IGFITFE Lz, HH LN, KEL =2 L5 7 024D 35— FMif%ks
RNRL U, REEFITE &R - DIEEBORHEIZONWT X 2T F ) ¥ 2 &4T 572 3O

2 EEESEEBTHREEOEEICOVTAE7FU S IOEE (Virtanen, et al., 2012')
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R AEIT I35~ A00F [ O HHEHE & Ho T, I8 9748 A3 55088 8 LL_E oD R IRE R 97 8k D P R g
KE ) 2 23 EIREE CLI3M5 (95% fS X  1.02-1.26) . MiiZErpT1.331% (95% f5HHIX
M :1.11-1.61) & EAPRD 6hsz, FHCRER@SNETO) 22 28D, L 0EE
FTEMEND B EFELELNTIRL T, Zh 6 OWFFEOBHHBIZNT 29 ~8.5Th -
7= (E3),

INSOWTIE. THA v Mk, WNRH. REERHTEEROBE L E M4 5 TRk
%, L2 L. KFOWFEIT R I7 @A % - OIEZEE ORI & OB %588 72, RHIHEEK
EOMEAEGAE2DODY ATYTF 492 - L= D475 )L 2048 E 20
B A LR U 7z, RIS RIE TR EE A ) = X L1200 COEBRFIEMRGE ISR
EhENTOBRVD, ThEOEFEOEENFIZED ., oy 2 7B (., 2%
&) L3S, RIS E IS - DIEEROY 221285 2L RRD 5D
b5,

X3 EEENEEBHREBROEEICOVTAET7FY S IDREER (Kivimaki, et al., 2015'™)

3 HROE - EEB - DRKRE
1 H24K & WS RS 2zl o ¢, FR3EL EIC X 0 @R A EE T, 2hll
SR ORISR T B, TS ORI, B, AR, Ko ERAE NS ZH. IO
BRI 5 2 MR ORI, & 5 & B A L 22 OIZHEIRIEI T b 5 2 & 2Vl
ENT03"Y, BB 72, BUEDRES 7@ B3 % 97 KR e DL & 75 2 PR
Th b, FOEETIE, FRERBBRVZE, BROBZFCASBELELTS 2L 8
HEEhTna", D0, BEHYEIE. ERO® EOH CEEEL RETOTH S,
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170

LT, BEROR - BHiE, HAORBERET LI/ REINTHED, MK - OIZERIZE
FTHMRE DR B, T TiE, MERIFFE O - BOMK T &M - OIfEBOREIZ D0
THGE L7 oA Ei L. 2 OBEMEIZ OWTE LT 5.

MENRHF R O CERERIRER) &6 - OB OB 2 MG L 20128 fE I3, 2313
—H LA, Pan 5713, PEIA63,2574 % P14 TR BIEEA L, 7 WERIIEIR % %
B L U238, WAERIck 25800 2 213 5 BRI LU R OBEIR T1.25(% (95% 3 JH X R -
1.05-1.50). 6 HFfHIBEMR T1.0165% (95% fSMIXH : 0.87-1.18) & 745 Z & &L 7.
Hoevenaar-Blom &' 13, # 7 ¥ & A20,4324 % 10~ 154 600307 L, 7 WFRIERR 4 b &
U 7358 el @R CIRE D ) 2 2713 6 R LLT ORER T1.196% (95%f5 #HIX [H:1.00-1.40)
L% AW L7, Kakizaki 5% &, HAA49,256% % T-H10. 8B A L. 7 1
EIER A 3B & U 22850 REIPE OB O FAE ) 2 213, 6 REEILUT OREIRT1.38%5 (95%
EHIXE : 1.02-1.86) L7422 L AMEL TS, —4. von Ruesten 57 1&, KKJHD
23,6204 % V17 8 EHRAL L. 7 ~ 8 RERIMEIR 2 xfHi & L7256, 6 eI O BEIR T
WA DFEIE Y 2 2 132.0665 (95% SHAXH : 1.18-3.59) & 742 & DD, DLAMEIED FRE
) Z 21314415 (95% fEHEIX I ¢ 0.85-2.43) L5 Z L AWME L, 72, Cai 57 13,
HEIA113,138%4 2 B A A U, 7 IERIERR 2 JEHE & U T, 4 ~ 5 IR MIIEIR O i 2 b o F8 e
U A 21309165 (95% fSHEX I : 0.70-1.18) . TEBRAEEDIAE Y X 7131.056% (95% 154
X[ 0.87-1.26) . 6 WEHEIHERRD A H O FERE Y 2 2130.9965 (95% 15 FAX A < 0.79-1.23) .
THERERIEE DO FAE ) 2 713 1.1015 (95% S HEIXH  0.94-1.29) THh 5 Z L x|t L 7=
Kawachi 5% 13, HAAN27,896% 4 G2 L. 7 BERINERR & FLiE U C. 6 WERILLT i
RCIERDFIREY 2 2 20.7765 (95% 5 HHX[H : 0.59-1.01) & %55 Z L EHEL T3,
INEDOA—FUZOWTE, HBOMREZLDVATYT 4 v - LEa—, X447
FUY ALY, XoBZREBMA SN TS,

x213, MEROE - B - DRSBTS 2EFEDOY AT T 497 - LE 2 —dm X
HELOZLDTH D, FERFMIIER &K - DlEEE & OBEIZOWT, ThbD% < Ohf
¢ CHEHRIFIE D4 &, M | DI ) 2 2 28N E 423 Z L liE & h
T\ %, Cappuccio 577 1. HEMRHER & EBMRME QPR - agerh - 165 SR O BIR & #
A L2 15ROMIR AR RICA 27+ ) ¥ 2 &2FE L Tk D | ERFEIERO MY 2 213, 56
B ARPE O T 1.481% (95% 15 HHIX [ : 1.22-1.80) . Mz rp T1.151% (95% 15 JEHIX [ -
1.00-1.31) . PEER#ETL.O3M% (95% EMAIXH  0.93-1.15) &4 2 ZLa@HGL TS,
Li 6% 13, WENREER & R rh 3% - SR & OB % Wang 5% 1%, EHRAERY & w8
MRPECIRE L OB Z X 27 ) ¥ 2 X D MG L7z, mififfge e & 12, MEIRFEEME A L v
EEREB) 27 B2 &, BEIREER & RE ) 2 7 OBIEIZOW T, DEREDOGAIZ U
ol e 2 7~ SKEMIEIRA IR 2 ) 2 7 MR Z &, IERBROSE1E ] ROl &
50D 6~ 7HHMERA IR E Y Z I MENZ AR Lz, TNH6DT En 6, MEIRKR O
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il Wa - DIEREDOY 27 2NEE5LE26N15,

ENROE & I - DBRERRIZ DWW T, Li 5% 13, AWK, BEOGHER OO R, SR 2
EDORIIEIR & EERFFEETC R OEE A A 2 7 F ) ¥ A TR L7z, ZORER, 15w
PERORIE ) 2 713, AIRKEET1.456% (95% (SHEX R : 1.09-1.93) . HEMRAE: K% T1.03
&5 (95% fS AKX : 0.89-1.17) . F-9REET1.00f%5 (95% fSHEHIX M : 0.89-1.13) TdH - 7=,
Sofi 57 13, AR - BEIRAN DA & O ILAF REROBE A 2 4 7F ) & 2 THRET L. RIR
DO REE Y A 71314565 (95% SHAXI : 1.29-1.62) L4532 LaWMEL TS,

%72, WM & - DREEE O B & B
L DI RSB,

XN TWB, Loke 5% I3 EAZRYE MR HENEIL
Mazerh, RE PR O OB 2 5T U 72 O SRR LT A 2 7 F

DY ZEERL, Ay X (95% (SHEXRE) (3 EAZEVEREIRE MR Z X 5 0055 R FE LA
2.09 (1.20-3.65). MizH1£32.24 (1.57-3.19). REIMPEOEREA1.56 (0.83-2.91) &5 Z

x2 EEREOBLZIEGHER - CDERBEOEEZRFLAVATYIT(v 7 - LE2-RXDELD

FEUEH, MR D w5 AR (MEIROGA L. HIFRIEIR O E O AL °
R HEIE A SR v B DY /355
Mz th, 6 - 7 I B BENR : RR=1.00
(0.92-1.11) 5 5 Wk [ DL T HE AR :
Li, 2016” T A L
RR=1.00 (0.91-1.09) ; 5 I L i
fit : RR=1.19 (1.05-1.36)
CHD, # U\ BENR © RR=1.36
Wang, 2016* B - IR 17 (1.19-1.56) 5 & W [ HERE © RR=1.07
(1.02-1.13)
DIEEROFEL, OR=2.52 (1.80-3.52)
Fonseca, 2015”7 B (SAS) 13 DT FIEBIEL-H, OR=2.46 (1.80-
3.36)
B BRAIFZE O M A, HR=1.13 (1.02-
2 e 12i88F 1.25)
Ge, 2015 BEOR - JNEINER) e B R 0 i, OR=171 (1.39-
2.02)
Leng, 2015” (R - FEIIERY) 11 %, RR=1.15 (1.07-1.24)
CVD ZET- 2, AMRIK #E © HR=1.45
. 30 . (1.09-1.93) 5 WE HE HE +5 o [ 4 -
Li, 2014 B RRIER) 10 HR=1.03 (0.89-1.17) ; % H] %% % :
HR=1.00 (0.89-1.13)
Li, 2014" TEMmAUE) 8 Mg, HR=1.26 (1.11-1.43) gxg gﬁifg E?ggig?;
N A : L
Sofi, 2014” B OORIR - BEIRAH) 13 %%%’“??ﬁiifé‘.zf{é‘fn o
DA FFEL, OR=2.09 (1.20-3.65)
e OZE (55%), OR=1.56 (0.83-
Loke, 2012% B (0SA) 9  fkZrh, OR=2.24 (1.57-3.19) 2.91)
R OZE (531F), OR=1.92 (1.06-
3.48)
Cappuccio, 20117l (¢ - JEISHINENY 15 fiérf, RR=1.15 (1.00-1.31) gzg Egigg E?ggi;g;
Gallicchio, 2009™ & (B - SulFRIIENR) 23 DAAFRIECE, RR=1.06 (0.94-1.18)

a fERD (

) PHE95% [SHEHIX M A /8¢, WE#E : SAS = sleep apnea syndrome  (HEMREFHEIFUAEEHRE) 5 OSA = obstructive sleep apnea

(PAZEVEMENRHF JEEIY) : CHD = coronary heart disease (ef@JfJR{E/ 075 s CVD = cardiovascular disease (fEBR#AHEME) ;RR = relative
risk (MxFY Z2) 5 HR = hazard ratio (/M%— Flb) 5 OR = odds ratio (4 v X)),
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4 FBFEUSAOBEASRERLE L TOHBREER M -

EEREL TS, Ak, BIMMEEEDF » X (95%EFXM) 3. B0 ATIE1.92
(1.06-3.48) L 73 Z & BT LT 5, Fonseca®®™ &, WENRIGMENTIRIERERE & 75
BRAVER OB 2 MG L2 13O 2RI A2 7 ) v 2 &FE L., £ v X (95%
SHEX ) 10RO A2.52 (1.80-3.52) . JEFIEMEDOIAE R A XYV b £32.46
(1.80-3.36) &%2Z &AM LA, 20 Li 5% 13, HOWEICL2EEN VO
CUEBR L Mz, el BRI DR O B & #Et U 72 8 M DI FE & I RIC A &7 F )
VAEFERL, HEN LN EDY X213, IEEREEETL.2665 (95% (5 HHX 1 :0.98-1.62) .
fig 2 T1.2665% (95% fEHEX M : 1.11-1.43) . e BINREE OB TLI505 (95% fEREAIXH -
1.05-1.27) &3 ZLE2WMEL TS, ZThoDZen s, MEROBEOE L, MEIRREE T
i - DIRERDY) 27 #HME 2T ENnEAONS,

Db k5, MEROE - BHid, K- OREE LT 2 Z LB lEIrD LN TE TS,
RRIREFE] 7 8 7 & 121 - THEIRKERE O IR RCHEIRDE D EAL 24T 5 2 & T Md - Dz
DY AT NEMTEIEeNnELENS,

DRERE (FICAHETH - RR
20¥5)

BIFEOMG - ORI K 2 97 KRBT\ T, 75 & J0IE & OBNTHN KERBIGR  (CGEF
BRI Hb 2L aHMrT 572012, RIITRT LS ITHEAMER & LTT7DO0%5H
BERRE Z OB MIZHEF T B 2 LISk AR OERA T X T B Y, RIS - W
WHEIZDVOEDTH S, AHTIEZNHEF - AT ONT, KIH TR R %2

PES EFIZOWTL E 2 —F 5,
*®3 ERZEDAFDIEEZTMET 2185

SEd B ORI & 5l 5t

97

FEIEELRT2 5 /i H £ TORIZRHIME ORI T #2580 51 % 2, FIERT B4

W w 1 S BLA L 7= SIS 055800 & 1% . (AR & T Lo

il

THESNIZHEBEA T ¥ 2 -V OLBEORE -, FafO@EMmke. TROESE. %

AORCHN o B

BNEOELDOFELF

o oI [ O R v B

HSRIRFIRI, F2OT ML, I7[BE e (GEE3EmE & TRARF & ORI SE) . BB
AR (RIS, KRR - IR ER ORI 0K, 223, BRESE) %

ok o % v ¥

R DZEBNE, Mk (FHCRZED & 2iEsHEGR) OBE, 208 T8, FEIRFH K
ORI ORVL, O M, kR ORI, Mok i 1 2 MR % & &k
- IREDIRPL, HARIC X %957 O BRI

SIS TS - TRAENHS

s 7 L OELORE R, BIF & ROEH £ TORFHL ZZEHIENE I 3o % B
i DB A

W m | CSRORIE, PO AORI, —HAEREIIh O RIRO, B L
| T OREOE BRI, B LI E A B BRI ADHA D OB
é . 5. | BBURS0BEMA BEHFORIE, €O < FIHI- IR i R Lo Ot
5T £

I % | 5 AR A BMBEDOTUE, W84 > BBIOMES
WA ERAR A Pk 5 3605 | BARRIZERS 5 K ORI X 1 2EAT
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SSARHIEN 5 - AN e 5 5 2 L OFBREIRE ) 2 7 1%, ZhE THEERY L Y a1 —
FEICBWTEAE (1999)% . A (2002) 7. AR (2016)° 12 & b AR O K1 R AW
TENTED., MRIZEK > TRHERIGEOWDRASN 23 DD, BAMIIZHEEICILRNTR
REIEH H OMERBRE ) 2 7 B Z MRS hrz, £z, Rk, RHIEH & k-
DB OB R % Bt L 7292 L LT, SUROBIERIZEN 6 A 2 7 F ) ¥ 2 %17 > =M
Ba 5, HiEhE L LT, REIE7HE TIROAEED ) 2 2 21230 (95% [SHX
M :1.51-1.31), EMPERIEZED ) 2 2 231.0565 (95% EHEX M : 1.01-1.09) . ¥ L U%E
MTOMBRO-EHUEMMEORICHENLETH 55, WE8IRA XV PO 2 7131.2415%
(95% fSHHIXH : 1.10-1.39) Tdh 3 Z & &L 7%z,

AR TS - ARSI OMERE ) 2 21200 TR Z ORI A EE L TAEKR Y X L40iLhI
BRENTNDE D0, AT IO THIH X T 3 eI - TRIZEIHE DI < §2
(Bf) &tk B3, pEFBiRetsEmEk. > 7 P HRAE) AW REEZ i<,
A BEH G -V B bBEELLN, BHRNICED XS mlx AMETH 50 H
F IR 2 RRE 2 s STy, RIS - BRI R T 5 2 L IC K B9EIT D
HEMOMT & (WA 51 L. BESZBIT 252 LT MTOIERIZO A2 8 D
EELZTVS, 22 TXIZ, HIENT - BRI OBEMELM@ E O L D K5 RIS
HobNEZDONL Y 2 —E5fTH 7,

ZAHIEN TS - AR OSGESHEI, FEEN A4 FI34 0 ThD (=TT
9| (1982) ™ nd 2 (F4). ZHIRRBIEHE LU HEOMEE L, 2k
FORBESAWRETE I L EBSEL UER IO TH S, LT, WEIZFEIZERY
X4 (MEIR—FEEEY) X L) bR AWK ST 2200/l A TENS, DAETY,
[T HASPE 6 E 2 SRR R R 20 5 ZEBMEI O 5 4 F 54V Th 5 [1R4E)-
ZARHIEN B AR ] (1978) DRSS SNz, T D%, RE RIS IEHERTF 722 h
SIXEFRISEN 2 5 7= [788) - SR OB EUEIC BT 2885 ] (1984) 4. ol TidH
KREHHEH & Fil GO bE 7z [FHEMROKE) - RSBS54 15
4] (2013) BAEXNTHS, MAPVEISENZIASNEEDD, [L—FVT T
9 HI] LIXIFFRFEHICKRE ST, ZOHDHA F 74 Y TENENFERI N THE T

x4 JI—F>75>V9EH| (Knauth, et al., 1982%®)

HAERENE 2 ~3 HIZE ED D

HE OMG3ERA % R Ly

AN A ORI & 5B 5

O RE X IEHEETHRY., "IEL T3
JEO S R BRI 08 B

2 HMEDIR A A AR IZ 5 L5102
BRI 1A

ZREEEEL § 5

AR (AR 12

—

© 00NN U Wi
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EMRIPBA DL, T, LLEOUGEEMEL, K3 OAMOFE DMl 2 5 AT, il
W RIRENHS 720 T2 <o AP EES, R O ROENEE. RO L WEH L %<
BRL T3 Z Enbh b,

SEAREIEN TS - AT O Bfaf OFERE % 5l § 2 HHIZ DWW T, O EDITREIDHE L b
FonTng, 9. KEHOMBEIZER &R L THBAHAKRE NI L2208, #r 5
H 0Ok % T8I % {5t 1) 72 28R I F T H A e TR I 2 & BRI 2 1 T
IS8T k= VAL NN ERIEIT L A% E T T2 2RI TR0, & 7= 78%
DOEHIIEIRIZ F & & THRNL 2 DIFEB OF57 LU T O 4 WEBERMFEE T, + 5 2 Bl 1355
HLTE BT L1z a DRI IIE L WY IR IREZ 1B 2 92801 B0 T,
3. 5 IFRIOMERA 2 HEL Efi< E HH DN T =< Y ZHRZEIAL T $ 5 Z L£A0R
Eh", ZhEOMAA, S, MR 2 HUIMIZT 2 2 & A9 4 SR X 0
Wb ZeRBENTz, 1HEBOMERAEIRED ., 8 REMIMENKAE 3 HE & > Thl{E
H& U723, 3B, 5 KRS A T 7 R O BERREER S C & et & TILOD/ 87 o+ — =
YALVNLETRSG T, Ak & 1HEHBNTOKRBEE EFEICEETHSZ L E
I A Tz WIS, EEEIFRIEER T b % A%, BV EHEIREEFICEE T 5 Z 36 Toh
0. RIHIEFEOM AL DT TED 2 PFHREREIC 0T, 7 KT ORER2 & T
W2 DR 16 OB ZEN TN BRI TH - 727, F 72, I SRS HIRRE IR 235 <
& EHORMEIEA 7 KK O AT OB 50 Cid, WEIREERTIE 5 RERIFE L &
¥, HAROIRSK & 72, WA T, fd OB B3I R 5 5 8
ERBERLTED., & D bIFI6KRHELEL LR & 15 RGN o\ T OTRKIC
Lo d 2 ONRIRIC K > TEHRKMERCIE T BIEICEI AT Th 2T LRSI NI
WS 7 b A EOREAWIZ DWW T, AN 2 8 b R A EEEMEE T B A
Rz 0D, ZOR%E G =22 MHENE - RAKENHOMENEO R Z DO K52
WCZZETORLEMRAEDMIZE > TAETHZ EEZ BN D,

WFTIEBIEIED L U 72 Z & ¢, @It FEREHR L Pk - PSR 5N b Z
L2, TNETICEMEI N KELE O GHE LT BRI T TOREO#HM
25 NEE TEIS 2T 5 720 O 217 5 el 18 5 7=, WITHEMEN L v & —
HIPRR2TAE VAT o 7RO M H TR, k224 1 A2 5 FIR274 3 H & T KR
ERED D Bk DI FRIE1,5641F b D . FIE 6 2> H 5 AR 2 8 #5513 21401 (13.7
%) . FFIEEOROETEIZA796] (30.6%) . HARD ZVERFIZ1276H] (8.1%) . ZAHEhFS -
TAEN51322501 (14.4%) ISA 67z, GHEBEEMN OGN ETS TETH S0, Th
5 O 57 @ IRg ] LAY D 3t B A faf BE K] 23 %2 2 5 Ty B HlE 23 2 O ZERRIC D TREM 25 o3 b & AT
ST &2k, BARMZBRIEREZE 2 5 LICB W TOMEEHRER It TE 20Tk
KOrEEZLD,

48



5 RBENFR (OENFR) 2> BN - VKR

P3O [ - OEE B ORI FMEIZB 4 2 EHMTET 2] Tk, EBA P L 2 & fiE
BT A, EB A ML 2L DMAERBICET 2 MEIZONWTOL ¥ 2 — &7,
MIESGR L - DR EORIEL OB Z/RR T 58 DL L5 THEVLDRHBH,. Ihb
DRFEHRE KT F TOREREHNCHES LT, MERIC OO T, EHOFRE W
5B SHIET 2 VBN D B LS WA R LAY, 2 LT M DIRRER O R
54 2660 » 5 HHRNCRRIEE (OBEEER) 20k (35 KORIEICE#EL
7RIS Fo 0 B KGRI AR A 0 S IS BE S 5 [HIRkS] ([OW TR L, BHAETEY
EFRI LA O E 2 B R & U CaHili 3 2 BRICER S Twb, LarLl, EDKH kA
FLZIZE ST, EDXS BFEEBMELRTVMICONTIE, BIFSETE FoIC@ii X h
TWEW, 22T, KETIE. DEENRIC X 506 OBEZERIZE§ 2 EOMZ%EL ¢ 2 —
=179,

MEEFIZL D Z P L 2 EGHRERE ORI OW TR, T TIShRA Siiern i
XNTHBY F 7 EHIZKB A ML 2L LTHIBIZEH T 20 L8 (workplace bullying)
D B, SRR L OB ARG L 2R e A I b, FlAIE, BGICkiT a0l
& SRR & OB & MG L 72 5 I OMEWTRIIIZED 2 2 7F ) ¥ 26 R—=Z2 T4
VEEETOWCOHHEEIL, WUOHELR LN SF LKL T, Tra =T v THET
L7765 (95% (SHEIXM : 1.41-2.22) OGEBRE - JEkAA S Wz Ll Eh T ™,

Oz L LTid, B2 ML 2 CEB LOMELEMNB KOKEHEOIKE) LK -
DNFPERR b ORI % Bt L =i 2 PR A HE S h T s, 2ok, 74v 5y
FOATSEA48,598 A& V-4 6 F-IEWE L 72, 73 HrOFER. B A b L 20858 BE 57 @)%
T, GESMHREND OREEIIRME ORI K B FEFEEERZGO ) 20 A EICE S, 2.165~24
fGECho7z —H. WHIZBOLTE, B2 b L 2 &8kt R & 3REFEDOR
e OMICHERLBEIAL N L 5 72,

F7z, BB T 50U & - DR & ORI &2 MG L 7= hilim 2 afE 8 s ST
VW3Y ZORIKTIE. 74 ¥ T Y FIZE T 318~63 DRk DI ES 432 A & /51 2 4
BIDA v & — )L THEWERA 2 FEE L. BB TOWLEH E T + 1 —7 v TR T OO
JE, POOE, MRIMEER, BIiER XUV DWRORER L ORI Z et U7z, kL 72 nwe
WOWEZIZ, WUOHENLWH LKL T, 7ru—7 v THEET2.3M% (95%EHEX
M :1.2-4.6) 2HoDGEREBICREBL T\, L LARE, SR O FIE R
N— 254 VIR TONEE 2B 5 &, WEOHELE GREBOMREICHE 2B
gl X e h - 7=,

Dbk X512, B EDOZ P v R L DR & OREIZOW T, T4 . b
TR L LT BIE BOMBEPEROMELREIZKD, WEZIT-HLEMRELZSG6N
TS DT TEEY, L2LARS, KEHTHIT LA ZT 3 ) Y 208K % EE, R
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BN DOEHEIZL S Z L 2 LK - DIEEEE GO -G RERE OB ZRIET 2
DEFEZOGND,

I ¥ICET3BOOENERICK ZBEER
BITOOENATRIC L 2BHEEOH KR E%E

RO Y7 SGREIZ DV, SFRI1FE9 HI4HIZED 5 h . [DEENEMIZ X 5K
PRS00 5 20 EAAOFIlrEEE ] 12D W TITbh Tz, BAEA L [tk
D7 KRB DIHEIZFI T 2 H M| (DU, MEte) 23%06E L. Fa o berh®t
# X% 729 DI KGREDIED FIZBI L TG 1T - 720 2 OFER. k23411 H 8 HIZ [
AR 0D K ERE O HEHEIZ B S 2 WA S W S0 e » 5h® | Fk23HE12H
26 H1Z [LBRE AR & 2 Kiphbas O ikg | (T, [Rasis]) sewshz", [#
TERE | TR 72 I R I8 5% B 5 555 Ol AN ED S iz h, BETEIC K 2 R
MY B O LR OF 2O T, [FRIRREE L. FBRRERTO 1 42 HIZHk 54160k
wHA B KO BRI 2 1T - T 2580, FERENTO 3 BEMIC s & 4120 2L E
DOEEFIIN 217> T B &9 BIGEICIE. 22 TWH LB OME DR, HFEER L.
IO E 5 BGA] SN TIEDEEZ S]] LYl h7 (R5).

TR 57 (8) & G AR O FEAE & D IKIRBIFR. EFSIC K 5 OPERY Bfr & RGeS O F8IE &
DRERBRIZONTIE, TRV DOPD@MLHPAREIN TS, KHTIEINS DRl
DRI 2R 7=,

-

x5 M@ BHEFEOHKEEE
FEHIC LB MOVDE AT AR 5B E S
RAFHICLER BT OMES [1]R] & Xh B HARFLu- Ll

L [ 45 AN T B Bk R b B A (3]
P ORI 300 S 5 R0 Ay | DT B M D 5Hh (3]
2 a4 T3, DA
i, . B e (] x7%a [+

KIRFE 5 820° & % Bty D el 7k ()

Jemini 1 2> H BN 160M R L E oM 4976 | [58]

FEIRAT 3 S 12 12000 LA_E D R 4155 ) [72]
1 7 F RN 8OMERI LL_E oo 44 9

B (LRI kT L6 [ 140 H = BORSTRIL L | L= BORSTAILL E O WSTEL 97 ) (]

b L 5 05 . S LT 22 H T HL1200E M B F & 721308 i
DI 7= N
RS E AT > 72 ) LT 3 4 F1 ¢ H 100K L oot osy | (o
LRI 2 kg () + Ok O % 7 13 %
1= T00RS IR 00 1449748

Bkf 2 sk [39] + Hskf ol R Ui
Z I A T00BFRIFEEE O BER 157

1| Rz iokede (R o> JRieF (7))

(5]
3 | Mo iided & B U 7= RIRe A1 97 (8)

(2]
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2 REMZ®EHES

S 97 8) & R R SR O FE R F RN & &b 7 NS e (e & O BIELIC DV Td bk 4 75
IR DR, V25T 4 92 - L 2= WE SR TS, g, By
) & SRR - R EREIZ DWW T D126 O FiA X W78 d K U7 OB D v 2 7~ 7
4w - LEa=WMTbh Tk, RIEETEISEEIREOREEE & 812, 15D - A%
R, 3o KOMEIRZL ED A v LA ZADRBEE BT 5 L s h g, 2 B
B9 8 & fE R AR I B 2RI X D A 4 7 F ) v A FfixhTnwa™, Zox4
TV AT, MBS T AEZR L., FEE TR S MR DT — 2 72 T
<L aiXE L THIRE N TOEWAEAAL NLTOF — 2 AFHAfE LT — 22y b &%
HLTAZTF )Y 2&FE L 72, HAL I TOF — & AR ATRE 2 184 D wif e = #f 22
BTN U722 AE R, e I IR GE35-40WEM]) #o 07 & i LT, 349~ 54 H)
BOYEH TIIERAIED ) 2 2131.136% (95% (SHEXH : 1.02-1.26) . BE551ER] LL_F-5h 55
DI EFH TIXEREED V) 2 7 131.1215  (95% SHX : 1.01-1.25) TH -7z, L& L
THRER TOBODBEAL NLTOF -2 BNFHWEEAR T -4ty FE2ED TS50
. FTRE ST B R S & PG U 72 BR 0 R T 12 B 1) B fERRAKIEO ) 2 2 I3 ET
3dH 2 DDOPE L EAIEAL TR, ZO—T, ZOEMREEDY) 2 7120 T, 5
o i, AESERERIRRE, Mk, 2R TR - b ORE (MISRER - M Bk
F— N IC&kBAEEIALNE,P ST,

FEAEOREMN B FAFDONTR S & EEIZ I 5 44~6618 0 A M2 i% 52,960 A
A RRIZ, 1997~19994-F6 & 1'2002~2004F-D I 3 MO F A A J2hia L. RHER Y78 & 7
F U =Ty TR TOMS D - R & OB A Bl L7020 W S h T a™, i
T, AOEBIGR. 1SMEREOAME, BRI - WUEIRYL A & & JRA R L U7 228 BRI OFER.
P I R GE35-40ER) #5077 &t U <. B 77 @eER 2355kl Lo #1C
BB DIEIRD ) 2 7131.666%5 (95% fEHXH : 1.06-2.61) . ANLIRERD Y 2 7 131.74
fir (95% SHAIXI @ 1.15-2.61) TdH o7z, K. BB L 28R, Lz nTo
A FSSHEM LA EDEIH &S D - RNERER E OMICE R SBERA S N,

RWER 7 & BT B A SE&RE & OBIE & MET L 2if%E e Roh . filAi, wiEC
B BIERE & #2452 [0] (2007~20094F- % K 1U'2010~20124F) OAEEF A D HIEH
12076 N\O T — & % 53Hr L. RIEETH), tE2FEF IR K OREIRDIRGE & 750 &8 &
ORI AW L7200 e 277, WEIREER, #hpsiae (K. 72 - ZeRmIEw) . .
AU BRI - BRI, EBORE T 5 & 2 FRE R E L -2 E 8T OME, Hoy7
BIIE 23520 I LU T O # & Hig U C. 3l O F7 e 23600 O & 1. 531 T1.3665 (95%
fEHEXM ¢ 1.09-1.70) . &PETI121.381% (95% fEHAXM : 1.11-1.72) OFIEXEN AL
7z 2. AERFIRENEONF IV T LD L HILSEA AR SN,

DLED & 502, BRI & KR ORER % & 8 72 i & OBz DWW Tid,
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FLEHLAMEENMEONTE b Tlda, Z0OHRE LTE, ¥ - s & %
B IMRNRHEDOBEOHELIMNZ G, ORKEI@ A2 LEDX S IZERL T2, @
ZRHEFE 5 ENED LS IZH/bN TS h, ORBEFIFELIAZE D & 5 LR ERE
ENTE, D7 T AL L TORFMREE X 72I3ERE EDO XS IZEHl L T35, &
EDORMRBTREDZZENELIONDS, ZNEDRICHETAMEEIHZE0D0D, &
FDX 27 FY) v 20T, BRI &R R B X OB RTE OB AR e T 5
gDLEZLND,

3 ¥EBICLZOENARNEEHES

SIS & B0 B LSRR E O B O W TR S < OEEIIR ST bR L
(K ET & ERT B 7 ST & DB 4 4T L 72028 & V< Do i T 2™ ¥
12 & B DB SRR EOBEIZONWTDY 2T VT 4 v - LEa—B XU AZT
F U 2GRS T

BlAIE, BRIk T 2 0MHERM 2 L 2 2 SRR (RokEE, RLhEE) b
L USEROBIHIZ DWT O, 1HROMEWTTZD 2 2 7F 1) ¥ 2203 FbhTn3Y, 202
27 F )Y AT, B & B REREIR ORI A & T 2 %R 3 M. 4D
ERS S N7 B EEC K B IEIRDOFHI 23 X T A28 8T dh > 72, AT OFER. %
APV A CEBOEREDS S LREROIREOMAEDYE), LUK - WA
(effort-reward imbalance) 23 & 4R < FHAIER DR & LB L T 7=,

VTR, BRBSBRET & 1S DNEtk & ORI OWT D, — @ AKUEDE AR X 4172594 O Hif
XS (F 72 3REHERTZE) DY 257 2T 4 92 - LE 2 —ailiEahz=", 2hb
OWf7ETiE. L X 72 BRETHE X5 D, E2dmEECLogshzy D
WET T AL L THOWTW 2, #{15 DIEREDBEICONWTIE T vV Z LR 4 B
BEHDOL XL 3 THS [ (moderate) | &I & 2B, fafikl & LT3
WOEREDE X EHEMDKE 2552852 L 2 (job strain) B L UOIGIZHT 5
WL, RERTFE L TEEFOHHEDE S Th 572, Zh 6 OERE &M S DIERE D
Bl ICHE I A D N h > 7z, — . DB ELT. 550 - S A, R — oAk,
FHAOEX | RIE, SANERE, BENZFLOKE, BHADOARLEE, b L UERKRH
&S BEIE, W15 DIEREDREEIZOWTEIZE T Vv Z LR 4RO L X
L2TH5 [FRER (limited) | &HF X 7z,

EHIZEBOBMAMNE LTHIBICB I 20U ERD EiF-L v 2 — 8 EEEmE N
TW3", ZOLEa—Tik, BBIZET 20U LRSI - SANEEICET 5. 216
DHMEWTIRIFED % &7 F ) & ZANFEfE S Nz, 1RO L DFER? 5. R—=2 74 VIR
TOWLDHHEHEEIL, WUOHELR L > 7=FH LKL T, 7xru—7 v TIRRTL68MS
(95% 15 HEIX [H] : 1.35-2.09) D 5 DIHDZWILH 5 DIEIR L E X ¥ X2 AL ZDRED A S
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Nize —H. THEFWIZ, R=ZF A4 VEERTO AV AN ADREOF BN T o+ 1 —
7y THOW U D REHEDORE & HH S % 2 % B L7z 7RO X ORER» 5, X—=2 54
VIRET A VANV ZADRED B 2 E, BE LKL T, 7+ 0 —7 v FHERTL74
5 (95% SHEHIX M : 1.44-2.12) OV UHHFFHARE L Tz, IS TOVWEOHDOEEIZD
W, 21HRDHMEWTIAZED X 2 7 F ) ¥ 22BN TE, N—Z2 T4 VIFETO X v &)L
ANLZADREE . 7+ T —7 v TEETOW O #EE L OROBERIE S hTnW3Y, 2
DEHIT, AV ZIAILZADOMEERGTOWEDIFIZONT, g OBEYE, EigE
DUREN A ZIET B EPEETH S L0 E S,

5Tk, RIS T 2 7ME#% 2 b L ZfEE (post-traumatic stress disorder; PTSD)
DFIE & FEME - A & OB A 6 2129 5720, 40RO % L ¥ o — LzkR S
WEEh Tz, 2oL -3, (DERE, ML SEkk. R Rl
BB XU A VAL ZBGEEM) . BT 72 E IS\ OLIAME & 7 B ok d Ak
ERL PTSD 2¥IET 2 Y 27 M2 &, QUEREROBEEL & 23548, [HfFE _Edlh,
5D¥ AR — b BFTHEVGHEIZPTSD DFRIE) 27 BEE DR TN LARB I T
%

Plbo K512, I X 2 0B B &R P O HERE 4 51 7 R i fd e & o B LS
DVTE, ZhETICHE S O/ Ef SN TE 7z, M - WRICK DB bL 2%
EODLIMAMOMWE IR LS Z L2 b, REEHE, T#ESMERZL SR OBEME2 R
LUTORIERE X v 2L~ ZOBMARE LR 20 658, ZhHD
EciE, EHLEOZ ML v — (E<FE) BIXUKIDKRIEY — F& LIS D
Wi EOREMIERE (72 7 4) OFHliTEAIRR TR E < B> T3 RUCHED
PDETHD, ZOLIBHBRITHDEDD, BFOHELDO A 27+ ¥ ZDORBEFRIT, ¥
B B51F B Mk % 2 D P BT A 97 8% ORGSR RIX T8 A m<RB L Tns, Z
NoOMZRERERE A, SHITBGT AN A LI2X D, BEGERE - BB 2 L 20K
FENTEFED A Y ZILANIL A FIZO BN E 2 EREET 2 Z Enliiahs,

Fh ERBIEE  BFEEFHOBESRHLS

WITTER R ITHOME EE 2 250, BFsRe S OSB3 SHRIZ I E 5B O
JEEHOMZTEZ LIS BAAHEETHEH. TO— T, WHEAENZNE DI 2
M2 G E#ED ), bbb k)7 b -EEE LD, OESTHRII"EE-TEZ
DEFITHEE L V2L [HAADKN] GEAER) S TRENRTOEERAERIISETIE. )
. T CBERNERT & CEMNER T IS E N, T h I ATEnA N & <P
AT P ICAHI N TS, Fll. HRTEMIEARA L K> TS “ AV AN A7 IE,
FERE L TORNZ2G50METH D, M75ENEELZ 2% LT THELEZ S
Na5H, AKHETIE, MW EERNOBESE LTHIS N2 BRNERE LTORIJIZOWTE
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A TCHIzN,

SRR ERE UTOERING < FeAME BEEME. fih. PodE. ISk, ki ” 5 ks
BEENOK D, TOHTE, @ITFEFOM - DIEEE LB BDIEZELLNSDIT“ 4
RIS Th 5. BGRAMKRI L 3 EHREGEREH LR TE 26817 ThHD., %
OREM R (EFEH) & U U3 ABEENE (maximal oxygen consumption: V02max)
WEFOND, EEFFAEARINE, Ol (PR 2dub & U2 BRREHGERRE & 7k & ik
ORFH) 12X 2MBRFHEE L OREIEE (GROL < OEEPSHANITERL72458) Td 5
72, AT FRAMRIIE ENDE DM, DR - S K 2 TR IEERFEEED BE G- 2 i 72 8
— R DR AN EERBLEN B Z L E L, H X TIE, “aerobic capacity”.
“cardiorespiratory fitness”. “cardiorespiratory capacity” s & L KB XN 5, WF9Em L DMER
#4 b (PubMed, CiNii,J-STAGES) % H\\C.“#5756 (Karoshi). M7 (overwork).
FE I 57 8 (long working hours) ” & “ K JJ (cardiorespiratory fitness, cardiorespiratory
capacity, physical fitness) "ABFEM T TF — T — FBRR L& Z A, @HEPLEIFHIEH %
7 ORI 5 RRET U 2@ ENS DT RY 726 kb 572, ZOT — < TO¥RHY
TET Y AMREEEMIZ T TRVEENHA S,

— . EEFHEAVERTID I KIS B OWTHE Lz 32 b, v TeEL
BHLD—DIZ Myers 6% O D %, 7V =V rvy v EROTREEHAMRS % llE
U726,213% (59+11.25%) %496 FM (6.2£3.74) MBI L2k — MK TH 5. Z O
ZECIE, I, B BERP 2 EORF A RET S 2L KD &, BEFAMERIANT
ENFECREZREMIEIREBANERITH 722 L. RHRAMKRIEZ 1 HAL (1
MET=3.5ml/kg /min) [fl k&2 LA 12%EE 5 2 LAVRES TS, FRROATIRIZ
HARANDIR I L —=TI2 kB2 27 F 1) v 2056 b WEEATHE™, ZOWf%TIE10,679
DL 6 FeME 2 72 33D X AEM . it . RS FRAMERT & ORE & OBIR A R
af I N7z, BTOME, BHGFREAMERTI B ORERIERPLIHCR L MBET 2 L. 25
FEAMEARTI 2 1 BALHEIN§ 2 & OIRBIIEN 15 % BEIR 5 Z L 6 M2 Eh T b, 5l
T, Tyv—20 - axN=TF VOERESRE LIEEREERICET 2 BRI & — MM
7% (Copenhagen City Heart Study) ®® 7 6. BRI TR U 724 S F A VERKR )1 2306 B Sapi it
RIERHC 2 THT 2HE LKA Th -7l L amT T — 4R MEIN TS,

B DI, HARAD RIS BE2008F (F14958) OB FHAMERS] (VO %
L7, Z OFHIEIZ29ml/ke /min T H D ZThEFmBILER (F6)” ICAT 5L
60~64DKHEIZDH =5 Z L ph 5. NREIEHICKUE < F7#E 724, Bk L 725617
WRICHDNTEAZTAD L. ZOHEHE S HDERZFIET 5 Rt 3BT LT L
B BN LW h D, ZOREBICRIEMITEHIZE S Z b L 283MbAUE, K - DIEER
ZINOICKBERIENEZ 2T E X 2 2 A PRTE 5, @I 2 ICBE T 59%
BOPHIE - SR AT 5 LT, MR ERIEOSGE 72 0 Tu < rEE DK & 8655
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SHBZT L F-HELFAS,
%6 HEEIILIA—2THEL ZBAMBERE (VOom) OEMBFIEEE $K5, 2000%)

LA i (%)

ml/kg /min | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69 | 70-
5tk 43.8 42 40.1 38.2 36.4 34.5 32.6 30.8 28.9 27.1 25.2
ok 34.3 33 31.8 30.5 29.2 279 26.6 254 24.1 22.8 21.5

V BFRERERER LS 4 —OHREE
MWITIEPA IR 3 44 1 T3, DRMIEEDPIED 720 Oxi%, M7 /5512 B4 % J2hE
PBFLETHICHBE IR TR WBUR AR E 2. @W SIS 2 MM R 42175 2 &I
KO MEIFEHEICB T A HEE O IS L. Z ORI A MBI IS ORI 2 B 1k 0 72 8 O HGH
IZEPTZENTESLSICTEE L3I0, @WHRHFEEYIET 2 Z L OEEMEIZOVWTER
DHFEAEM L, ZHCHT2EROLEFRAFED S ZEHICLD, Thadhidh bk
Vo | EEBHENTWS, 22T, HROEfr & HH, FR26F11H 1 HIZ, ML fTBREAT?
B EHERAIZEAT (C4BE) 1 DRITVESFENR L v 4 — ] NE Sz, M) 3 4/0
Ot 2 R 4 128,
57 FEE SR D T

(27 E) [285F E] [29 F K ] [Rﬁﬁéhéﬁﬁ%]\
B % B ok & M B #&

F—aR—2
W

LEHEROES,
HMROTSv a7vr%

WREOBEAFECBRELOR
FEEFLOBERISDONTHH

BT CT@ONAREEE,
EFHR, REFRTHLER

iR —ORELER

unx
F

HERE ORE
HEY—ILORSE
BIBORE

Bk —AEOSME
EXRHRELI-AE(30048)

HRIREEE
B SWERDRE

{ERIREDRE - fERL
REEE R

‘ E# I (604)

Fih=ER -Q EIEE(402)

FREB
fRH

RERERER(100~200%)

REERS q
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AT AWEL S
N J

M4 BFESEEMTC> 5 —FREE (s TH7EES AR S ERHE2HE
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VEFE
FEBRAF 7%
PLED 3AMEIZ R 5 THEITL T REMER L 72,

HEDHEHZ B WL, REO R B L O IUEEEE 2 6 % 5 RO 35 File
SNzl - DR, KRR - B, R93,000610 7 7 A L EPEEL T — 4 X — 2 EAE
K T EIT S TWD, X BIZEBIE XN 786,0000097 KeEmE s EL T — &
R=ZEfERPTH 5, WITFEHICBIT 2 FEATHIICIEST 2 2 1c kD, PHRERIZE
T MARtTX 5 2 L 2 HIET,

PRI TR, @IFIED ) 2 7 B & BRI S ERGEBEORET & BGBREISCGE R 0
ANROBET 24T PEIZLTO S, N2 THORIE T A — P &5 L. 104/ B M HEAE
IR DMWITIEF D) A & BK & RN s B O RIRBRAMRIH L T <, 2T AR
E LT, FEEORY CHIGSENRAEAL, ZOMRENET 5, WEHEHIFE L TO
R 5 BB R IZOWTIRE A TE 5 Z L 2 HIF T

FERAFZE T, BRI & IR S EHHOD X F = X 4 @ &5 97 yER L HE R & A & DB
RO ZEAT S . KRR & IGBR B DO FRERICBI L Tid. ARSI L 72 & 5 ByEy
FZEDFM IR T2, BRRIHEESE DO LS A OMEROKIEE & 72635, &
72X DA HZ X LB L TIRIH S Ty, 1 H 120 MR O KRR 7 @ 5257 4 17
W, FEEPOIERORIB AT 5, 72, EHEDOOMRAEINIZOVWTE, ThE TR
KRB EOHE &2 ERHN N TE 22, LM CTHM S 25 5 720, 2BFEAME
T K0 ffFIC, RECEHMIS 2 HiEE T 20D A TV 5,

FHFE U 7281l 5 4 F O )7 580 R e 1 07 8 % 57 8 # O R 71 A S Bad L. @758 PR O
72O DEEREEL T E N,

V &S
ARG TIREITHEE O IEIZE T 2 Hi 72 A RPERAIRIZ DWW T, - OIER. Kbk, 57
815 DRI & HERERGED 3 DDA & kL ¥ 2 — %175 72 ThZh oW RIziE—
BLEMRESEOA T AN D  H 25, BUEOHIRE L TR TREED oIS,
EFICB T A RELAMICK B - ODIEERBIZOWTIE, EFEORMOL 2 —Gm LR A
27 F )Y ZMRE. L OEANMRIZKD, o) 2 HR (E, L L) L
SAZ. R AR R DIRRR D) 22125 B 2 ENROENDODOH B, F7-.
MRIER O R, ANRIAISEE - R BRSSO BENR OB O FEAL, AR I A I IR 25 0D B MR
L K- DI D) 2 BN E E B HEROREA, KD @E L S DIZE 5> Twd,
VAED X 27 F ) ¥ A CiE. R 8 &R (e 5 & 0T BT B O B £ 56 < R
45, 7o, OHERAS &REEETIE. {5 DEREDBEIZOWTIE T vV 2L L
NEVE ENAERIZ, ¥EBOEREOEH X LEBMOE X 25252 L L 2 (job
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strain). BIGICE T 20O, R#ERTE L CIEBOEHHEDS X TH - 72, LR E .
%)) - WA, R — oAbk E, FFHKOEE, AR, P ARERE, BN Z L0
KX, BHOARE X, X OREBREEE S 2B, #15 D5k & OR#IZO>VW T
5V 2L LERER (limited) THh >7z, £, WEDIZDOWTIE, AV ZILANILZD
ML R COWC o #E & OREMER R S T D . mHBOEIGERO TEEtEIc D0 T
EETDHIENEETH 5,

WITFEE TP OB S K - DIRERO PHIR - SGERZ T 5 LCid, I, &SI, 6
ARG &0 5 22 AR EERANOR R & & 812, RGRAMERIICEH U T E#E O] % 8655
XBBZENEETHS ETHHAIEL TS,

— )i SNEEITEICBE T 5 ) 2 o B & EREEEICRE T 5 Eaail a0l e
2= L72h, EDXD BRRAMFHEEDOHILIZAHTH 2 2 OHIFUIZOWTEH L 2 &k
STV, DAEITIE, REEHITEE ISET 2 RATMERES. 2 PV 2F 29 7l
EOREMEA SN, BOIHIZ K 210 & & T, Sk THMERERE, s, £~
PESEDRIEZ & 7 D33HR LTI < T &2 K B (ERRFE R 1k ik BRI UGE 0 72 9 O HLD # A
PO TS, Tho OHD MADRNREHM, BARILC DWW TE, WEPwmCF S I
ENTNDIEIATHDIH, 5HE E5B2MEE0 5 S, WROUGERTHIIEHEIZF 57
32 ENG, BWHERAEN R 2 — 120 TE, WREEDF — a2 x— 21t L
MR RIZH ST HHEEO SN, Bk A — FFAEIC K 2MI75EY) 2 & BK & LI 2 fdE
SBORMGET, BT AGEIC X 2 EEEOIRY; T OGS ROEANROMET, 857 7EB
FRIRIE L 97 H ORI & OBIROMI & & & i, FhirhTtd 5,

PR 284101 7 HICH A0 DS yESphb sk 2EEE. agshz?, By
FERIEIEEE 6 e DBUEICHD & bAENZ I 2857 75 OBEE K OB A4 57 58 % D Pk
D7z DG C 2R ORIUZ DV THREZITHI 8D TH 5., BHETE M - DR B K O
MREEO I KGRE SN 2 FRIE EEIRE L T h 24 2 @A R Z Zng, 7
FEEDORIED 7= DI EFEN 2 & & § 10, EIRICIANT 7@ E 571 K 2 fdHEREE Ok
B9 2 JEA - oL . [ X 5] ORI LIS 72 REAOME) % 221 O3 & & akses:
DRBETHD, EELTE M U] & UTRIBIICID HABD TR EZATHD,
fEd e A S, @@ETAFEL THZHT L2 ZLDTEIHEDOEBEDDD, [HK
AR E U TOHRD MADE X ihd T b,
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Abstract: Objective: Working long hours is a potential
health hazard. Although self-reporting of working hours
in various time frames has been used in epidemiologic
studies, its validity is unclear. The objective of this study
was to examine the validity and reproducibility of self-
reported working hours among Japanese male employ-
ees. Methods: The participants were 164 male employ-
ees of four large-scale companies in Japan. For validity,
the Spearman correlation between self-reported working
hours in the second survey and the working hours re-
corded by the company was calculated for the following
four time frames: daily working hours, monthly overtime
working hours in the last month, average overtime work-
ing hours in the last 3 months, and the frequency of long
“working months (245 h/month) within the last 12 months.
For reproducibility, the intraclass correlation between the
first (September 2013) and second surveys (December
2013) was calculated for each of the four time frames.
Results : The Spearman correlations between self-
reported working hours and those based on company re-
cords were 0.74, 0.81, 0.85, and 0.89 for daily, monthly,
3-monthly, and yearly time periods, respectively. The in-
traclass correlations for self-reported working hours be-
tween the two questionnaire surveys were 0.63, 0.66,
0.73, and 0.87 for the respective time frames. Conclu-
sions: The resuits of the present study among Japanese
male employees suggest that the validity of self-reported
working hours is high for all four time frames, whereas
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the reproducibility is moderate to high.
(J Occup Health 2016; 58: 340-346)
doi: 10.1539/joh.15-0260-OA

Key words: Self-reported working hours, Validity and re-
producibility, Japan .

Introduction

Working long hours has been given much attention for
its association with coronary heart disease and stroke"
and their major risk factors, i.e., diabetes” and hyperten-
sion*®. The epidemiological evidence to date has been
consistent for the relationship between working hours and
the risk of coronary heart disease and stroke" but incon-
sistent for the risk of diabetes” and hypertension®®. A ma-
jor limitation of these studies is that working hours were
elicited via self-report. Additionally, researchers meas-
ured working hours on a daily**” or weekly basis*™ and
monthly overtime*** for various time frames, i.e., the
previous week'”, past month**™, past 3 months>'®, and
past year”, using a single question®""'¥. All these factors
may influence the association between working hours and.
disease risk. Understanding the validity and reproducibil-
ity of self-reporting is important to interpret the results of
previous studies and future studies using these measures
of working hours. However, to our knowledge, no study
has evaluated the validity and reproducibility of such self-
reported working hours.

Working hours are defined by the International Labour
Organization (ILO) as the hours when workers are avail-
able to receive orders from an employer or a person with
authority'. In Japan, for weekly working hours, the labor
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Reproducibility study
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Self-reported working hours

Self-reported working hours

First survey
Survey period*:
October — December 2013
Target periodf:
1) September 2013 (daily and monthly)
2) July — September 2013 (three months)
3) October 2012 — September 2013 (yearly)

Emmssssm———) -

Second survey
Survey period:
January — March 2014
Target Period:
1) December 2013 (daily and monthly)
2) October — December 2013 (three months)
3) January — December 2013 (yearly):

—— Validation study

Official Records of working hours

Target Period:

1) December 2013 (daily and monthly)

2) October — December 2013 (three months)
3) January — December 2013 (yearly)

Fig. 1. Study design of the validation and reproducibility study

*The period in which each survey was conducted.

1The period of each survey and the targeted time frame for self-reported working hours

standard act sets a limit of 40 h'®, which is allowed to be
extended by submitting a labor-management agreement
for working hours to the labor standard inspection office.
Due to the lack of a standard procedure for measuring
working hours'”, the decision of whether to include ac-
tivities such as preparation, traveling, and waiting time in
working hours is left to the individual company. Given
such a situation, it is reasonable to use the official records
of working hours held by the company as the gold stan-
dard in a validity study of self-reported working hours.
Here, we examined the validity and reproducibility of
self-reported working hours and overtime work hours for
various time frames against company records of working
hours among Japanese male employees.

Study Population and Methods

Study design and population

This study was conducted as part of the Japan Epidemi-
ology Collaboration on Occupational Health (J-ECOH)
Study, an ongoing, large-scale, multi-company study in
Japan'". From October to December 2013 (first survey)
and from January to March 2014 (second survey), we per-
formed a validation and reproducibility study on working
hours among four of 12 companies participating in the J-
ECOH Study (Fig. 1). The four participating companies
covered the following industries; electrical machinery
(two companies), steel, and chemical. The study protocol
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was approved by the Ethics Committee of the National
Center for Global Health and Medicine, Japan.

We limited the study subjects to full-time male em-
ployees because few females worked long hours, e.g.,
among employees in a sub-group of the J-ECOH Study
who worked 80 h/month or more of overtime, only 2%
were female”. Based on the company records of monthly
working hours in September 2013, we recruited 174 male
employees who had no work limitations and were not ab-
sent for more than 4 days during the 1-month period us-
ing mainly convenient sampling methods, e.g., two re-
searchers targeted employees who visited their office, one
researcher visited several work places and recruited all
the employees, and one researcher selected employees
randomly. Equal numbers of subjects were selected from
each category of overtime work hours (<10, 10 to <45, 45
to <60, 60 to <80, and 280 h/month). Of the 174 employ-
ees who participated in the first survey, we excluded 10
participants; these individuals were those who did not
participate in the second survey (four subjects), those who
had transferred from another office during the past 12
months (two subjects), and those who lacked information
on self-reported working hours (four subjects). Therefore,
we analyzed data from 164 participants.

Self-reported working hours
The questionnaire included self-reported working hours
for the following four time frames: 1) average daily work-
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ing hours in the last month (September 2013 and Decem-
ber 2013; <8, 8 to <9, 9 to <10, 10 to <11, 11 to <12, 12
to <13, and 213 h/day), 2) monthly overtime work hours
in the last month (September 2013 and December 2013;
<10, 10 to <30, 30 to <45, 45 to <60, 60 to <80, 80 to
<100 and 2100 h/month), 3) average monthly overtime
work hours in the last 3 months (July to September 2013
and October to December 2013; <10, 10 to <30,-30 to
<45, 45 to <60, 60 to <80, 80 to <100, and >100 h/
month), and 4) the frequency of long working months
(245 h/month of overtime work hours) within the last 12
months (times/year) (October 2012 to September 2013
and January 2013 to December 2013). With reference to
the Japanese compensation criteria for Karoshi®, sudden
death from over work®”, we defined long overtime work
hours as 45 h/month or more. As for daily working hours,
we calculated the monthly overtime working hours using
the following formula: (daily working hours - § h) x 20
days, and we defined long working hours as 10 h/day
(about 45 h/month) or more. Regarding the frequency of
long working months in a year, we divided the maximum
number of overtime work hours in 1 year (360 h/year)
that have been legislated in Japan®™ by 45 h/month, and
we defined high frequency as 8 months/year or more.

Company records of working hours

We collected participants’ records of monthly overtime
working hours from four companies over a period of 15
months, from October 2012 to December 2013. We also

collected participants’ records of absent days over the -

same period from three companies to control for their ef-
fect on monthly working hours; the remaining company
disagreed with providing the records of absent days. All
four companies required employees to register their work-
ing hours through a system on a daily basis. The regis-
tered working hours were approved as official company
records after being checked monthly by the employees’
managers; we used these official records in the present
study. Each company uses another system to monitor em-
ployees’ arrival and departure times, the data for which
we did not obtain in the present study. In cases of large
discrepancies between registered working hours and those
estimated from the arrival and departure times, employees
are instructed to register their correct working hours.

Other variables

The questionnaire included information regarding job
position, type of department, marital status, and resident
status. Job position was categorized as high (department
chief, department director, or higher position) or low
(others). The type of department was categorized as office
(desk work, planning, research, and development, sales,
and production technology)- or nonoffice work (field-
work). Marital status was categorized as married or un-
married (unmarried, divorced, or bereaved). Resident
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status was categorized as living alone or living with fam-
ily. ’

Statistical analysis

Continuous and categorical variables are presented as
the mean ( £ standard deviation) and percentages, respec-
tively. As for the company records, we calculated the me-
dian (interquartile range) of the daily overtime working
hours, monthly overtime working hours, average monthly
overtime working hours in the past 3 months, and average
monthly overtime working hours in the past 12 months,
respectively. For validity, we calculated Spearman corre-
lations between self-reported working hours and
company-recorded working hours for each time frame;
we assigned ordinal numbers to increasing levels of self-
reported working hours in each time frame, whereas we
treated the overtime working hours based on company re-
cords as a continuous variable for the analysis of daily
working hours and the past month and past 3 months of
overtime work. Using company records, we also created a
variable indicating the number of months with at least 45
h of overtime during the past 12 months. We were in-
formed that some participants used their company records
to report working hours in the first survey, and we re-
quested that participants not use their records for the sec-
ond survey, which was used for the validation analysis.
With regards to reproducibility, the intraclass correlation
between the first and second surveys was calculated for
the four time frames using two-way random effects
model. We assigned median values for each category of
working hours for analysis of daily working hours and of
overtime hours in the past month and the past 3 months.
To control for the effect of absent days working hours, we
repeated the above analyses by absent days (<0.5 or 20.5
days/month, corresponding the median absent days) in
three companies. To minimize the effect of a greater sam-
pling weight for participants with longer working hours,
we repeated the analyses among employees who worked
fewer than 80 h of overtime in September 2013 accordihg
to company records. Two-sided P values of less than 0.05
were considered to be statistically significant. All analy-
ses were performed using Stata version 13.1 (Stata Corp,
College Station, Texas, USA).

Results

Table 1 presents subjects’ demographic characteristics.
Most subjects tended to work in office-related depart-
ments in a low job position and to be married and living
with family.

Table 2 shows the proportion of employees with long
overtime hours, the median overtime working hours of of-
ficial records, and the Spearman correlation between self-
reported overtime work hours and the record of working
hours from each company calculated for the four time
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frames in the second survey. The proportions of subjects
in each category for the four time frames were shown in
Supplement Table 1. As for the self-reported working
hours, the proportion of employees who worked long
overtime hours in the second survey was 39.0%, 29.3%,
37.2%, and 16.5% for the time frames of daily, monthly,
3-monthly, and yearly basis, respectively. Regarding the
records of working hours, the proportion of employees
who worked long overtime hours was 34.2%, 31.7%,
39.6%, and 18.3%, respectively. The median overtime
working hours in the official records were 1.7 h/day, 32.3
h/month, 38.5 h/month, and 38.2 h/month, respectively.
The Spearman correlations between self-reported working
hours and records of working hours were 0.74, 0.81, 0.85,
and 0.89 for the four time frames (daily, daily, monthly,
3-monthly, and yearly) respectively. In analysis stratified
by average monthly absent days (from three companies),
the corresponding figures were 0.72, 0.82, 0.84, and 0.87,
respectively (daily, monthly, 3-monthly, and yearly) for
<0.5 days/month, and were 0.78, 0.93, 0.92, and 0.89, re-
spectively, for 20.5 days/month.

Table 2 also presents the intraclass correlations be-
tween the first and second surveys for the four time
frames. As for the self-reported working hours, the pro-
portions of employees who worked long overtime hours
in the first survey were 45.1%, 45.1%, 41.5%, and 17.7%
for the time frames consisting of a daily, monthly, 3-
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monthly, and yearly basis, respectively, and in the second
survey, they were lower than those of the first survey, es-
pecially for monthly overtime work hours in the last
month. The intraclass correlations between the first and
the second surveys were 0.63, 0.66, 0.73, and 0.87 for the
four time frames, respectively. In the stratified analysis by
average monthly absent days (three companies), the cor-
responding figures were 0.64, 0.59, 0.62, and 0.84 for <
0.5 days/month for the four time frames respectively, and
were 0.67, 0.62, 0.81, and 0.92 for 20.5 days/month, re-
spectively. Subgroup analysis of 136 individuals who
worked fewer than 80 overtime-work hours per month
showed similar results for both validity and reproducibil-
ity (Supplement Table 2).

Table 1. Demographic characteristics of the participants*

No. of subjects 164
Age (years) 43.0 (10.2) +
Non-office work department, % 36.6
High job position, % 28.1
Married, % 72.0
Living with family, % 72.6

*Data are based on the second survéy.
T Mean (SD).

Table 2. Proportions of subjects with long overtime work hours, Spearman correlations between self-reported working hours and
company records of working hours, and intra-class correlations of self-reported working hours between the first and sec-
ond surveys for the four time frames

Proportions of subjects with long Overtime L3 -
overtime work hours*, % working Validityy Reproducibility}
e hours of
Self-reported working hours Offjcja] official ~ Spearman . Intra-class value
First survey Second survey eCOrdS recordgrs  correlation P correlation P
Daily working hours 451 39.0 342 1.7 h/day 0.74 <0.01 0.63 <0.01
(0.3-2.5)
Monthly overtime work hours in 45.1 29.3 31.7 32.3 h/month 0.81 <0.01 0.66 <0.01
the last month ) (6.3-46.7) i
Monthly overtime work hours in 41.5 37.2 39.6 38.5 h/month 0.85 <0.01 0.73 <0.01
the last 3 months (17.1-53.6)
Frequency of long working 17.7 16.5 183 382h/month  0.89 <0.01 0.87 <0.01

months§ within the last 12 months

(15.4-54.3)

*Defined as 10 or more working hours per day (daily working hours), 45 or more hours of overtime work in the last month (monthly
overtime work hours in the last month), 45 or more hours of overtime work on average in the past 3 months (monthly overtime work
hours in the past 3 months) and 8 months/year or more of long working months (frequency of long working months within the last 12
- months). The proportions of subjects in each category for the four time frames were shown in Supplement Table 1.

** Data for continuous variables are expressed as median (IQR) for daily overtime working hours (daily working hours), monthly
overtime working hours (monthly overtime work hours in the last month), average monthly overtime working hours in the past 3
months (monthly overtime work hours in the past 3 months) and average monthly overtime working hours in the past 12 months

(frequency of long working months within the last 12 months).

‘+Spearman correlation and p-value for correlations between self-reported working hours and company records of working hours.
tIntra-class correlation and p-value for correlations of self-reported working hours between the first and second surveys.

§Defined as 45 h or more of overtime work in 1 month.
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Discussion

In this multi-company study among four manufacturing
companies in Japan, we found close correlations between
self-reported working hours and company records of
working hours over four time frames (daily, monthly, 3
months, and yearly), and we also found moderate to high
reproducibility of self-reported working hours over the
four time frames. This is the first study to show the valid-
ity and reproducibility of self-reported working hours.

In the present study, the official records of working
hours were based on the registered working hours of em-
ployees from four participating companies, i.e., the regis-
tered working hours were approved as official records af-
ter being checked by the employees’ managers. In Japan,
companies are required to monitor the accuracy of their
emponees’ registered working hours using guidelines
published by the government™. Thus, each participating
company requires all employees to register their working
hours on a daily basis and checks and monitors their reg-
istered working hours using their arrival and departure
times each month. In these situations, employees may
routinely pay attention to the accuracy of their daily
working hours. Such a monitoring system for working
hours may have contributed to the high validity of the
self-reported working hours.

In the present study, the reproducibility of the self-
reported working hours was moderate to high and was
lower for shorter time frames (daily, monthly, and 3
months) than for long time frame (yearly). This finding is
reasonable given that the monthly working hours fluctu-
ate for several reasons, e.g., the number of monthly work-
ing days and the change in workload. It would thus be
preferable to collect information on long-term working
hours in epidemiologic studies that examine the chronic
effect of long working hours. With regard to monthly
working days, we divided the subjects into two groups
based on their average number of absent days per month
(<0.5 or 20.5 days/month) and repeated the reproducibil-
ity analyses in the three participating companies as a sen-
sitivity analysis; however, the results were similar in both
groups. Although other factors such as national holidays,
e.g., 2 days in September and 1 day in December, tradi-
tional holidays, e.g., 2 days in the end of December, and
changes in workload may have influenced the reproduci-
bility of self-reported working hours, we did not assess
these factors in this study.

The strength of the present study is that the validity and
reproducibility of self-reported working hours were as-
sessed for four time frames, ranging from daily to yearly,
and compared with company-owned data on working
hours. The limitations of the present study warrant men-
tion. First, we recruited equal numbers of participants
from each category of overtime-work hours (<10, 10 to
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<45, 45 to <60, 60 to <80, and >80 h/month), with a
greater sampling weight for those with longer working
hours. This may influence the estimates of our study.
However, subgroup analysis of employees who worked
fewer than 80 overtime-work hours per month showed
similar results for both validity and reproducibility (Sup-
plement Table 2). Second, the period of the second survey
was 3 months, from January to March 2014, and the tar-
get period was December 2013 for daily and monthly
working hours in the second survey. Subjects who an-
swered the questionnaire in a later period of survey may
recall their past working hours less reliably than those
who answered in an earlier period. However, most sub-
jects (n=160) completed the questionnaire in January
2014, and an analysis among such subjects only showed
similar validity (data not shown). Third, we conducted the
study among male employees in large-scale companies in
Japan. Thus, it remains unclear whether the present find-
ings can be applied to female employees, employees in
small- and medium-sized companies, or employees in
other countries.

In conclusion, the present validation study indicates
that among male Japanese employees, when assessed
against company records on working hours, self-reported
working hours for different time frames are highly valid
and moderately to highly reproducible. Given various
feedback systems that record working hours of employees
in different countries and companies, the validity of self-
reported working hours should be assessed in each study
setting.
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Supplement Table 1. Proportion of subjects in each category of self-reported working hours for the four time frames*

Categories of self-reported working hours

Daily working hours (h/day) <8 8to <9 9to<10 10to<ll 1lto<12 12to<l13 213
Proportions of subjects , % 7.3 20.7 329 22.6 9.8 37 31
Monthly overtime work hours <10 10to<30 30to<45 45t0<60 60to<80 80 to <100 =100
in the last month (h/month)

Proportions of subjects , % 12.8 323 25.6 11.6 11.0 3.7 31
Monthly overtime work hours <10 10t0o<30 30to<45 45to<60 60to<80 80to<100 2100
in the last 3 months (h/month)

Proportions of subjects, % 85 25 29.3 18.3 122 37 31
Frequency of long working months} 0 1to2 304 5t06 7t08 910 10 11t0 12
within the last 12 months (times/year)

Proportions of subjects, % 293 226 15.3 12.2 4.3 79 85

*Data are based on the second survey.
tDefined as 45 h or more of overtime work in 1 month.

Supplement Table 2. Proportions of subjects with long overtime work hours, Spearman correlations between self-reported work-
ing hours and company records of working hours, and intra-class correlations of self-reported working
hours between the first and second surveys for the four time frames among employees who worked fewer
than 80 overtime-work hours per month

Proportions of subjects with long Overtime

overtime work hours*, % working Validityf Reproducibility
Self-reported working hours  Officjal l;)(;lflircsi;f Spearman ! Intra-class |
First survey Second survey recordsil  pocords** . conelaﬁog PVaE orrelation P7VAMC
Daily working hours 36.0 30.9 235 1.5 h/day 0.74 <0.01 0.68 <0.01
(0.3-2.3)
Monthly overtime work hours in 353 213 235 28.8hmonth  0.80 <0.01 0.69 <0.01
the last month (5.5-43.5)
Monthly overtime work hours in 31.6 287 31.6 332hWmonth  0.81 <0.01 0.62 <0.01
the last 3 months (13.2-47.9)
Frequency of long working 10.3 10.3 12.5. 340hWmonth  0.85 <0.01 0.82 <0.01
months§ within the last 12 months (12.2-46.2)

*Defined as 10 or more working hours per day (daily working hours), 45 or more hours of overtime work in the last month (monthly
overtime work hours in the last month), 45 or more hours of overtime work on average in the past 3 months (monthly overtime work
hours in the past 3 months) and 8 months/year or more of long working months (frequency of long working months within the last
12 months).

**Data for continuous variables are expressed as median (IQR) for daily overtime working hours (daily working hours), monthly
overtime working hours (monthly overtime work hours in the last month), average monthly overtime working hours in the past 3
months (monthly overtime work hours in the past 3 months) and average monthly overtime working hours in the past 12 months
(frequency of long working months within the last 12 months).

‘+Spearman correlation and p-value for correlations between self-reported working hours and company records of working hours.
tIntra-class correlation and p-value for correlations of self-reported working hours between the first and second surveys.

§ Defined as 45 h or more of overtime work in 1 month.

Il Official records in the second survey were used.
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Abstract

Aims

The control of blood glucose levels, blood pressure (BP), and low-density lipoprotein cho-
lesterol (LDL-C) levels reduces the risk of diabetes complications; however, data are scarce
on control status of these factors among workers with diabetes. The present study aimed to
estimate the prevalence of participants with diabetes who meet glycated hemoglobin
(HbA1c), BP, and LDL-C recommendations, and to investigate correlates of poor glycemic
control in a large working population in Japan.

Methods

The Japan Epidemiology Collaboration on Occupational Health (J-ECOH) Study is an ongo-
ing cohort investigation, consisting mainly of employees in large manufacturing companies.
We conducted a cross-sectional analysis of 3,070 employees with diabetes (2,854 men and
216 women) aged 20—69 years who attended periodic health examinations. BP was mea-
sured and recorded using different company protocols. Risk factor targets were defined
using both American Diabetes Association (ADA) guidelines (HbA1c < 7.0%, BP < 140/90
mmHg, and LDL-C < 100 mg/dL) and Japan Diabetes Society (JDS) guidelines (HbA1c <
7.0%, BP < 130/80 mmHg, and LDL-C < 120 mg/dL). Logistic regression models were used
to explore correlates of poor glycemic control (defined as HbA1c > 8.0%).
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Results

The percentages of participants who met ADA (and JDS) targets were 44.9% (44.9%) for
HbA1c, 76.6% (36.3%) for BP, 27.1% (56.2%) for LDL-C, and 11.2% (10.8%) for simulta-
neous control of all three risk factors. Younger age, obesity, smoking, and uncontrolled dys-
lipidemia were associated with poor glycemic control. The adjusted odds ratio of poor
glycemic control was 0.58 (95% confidence interval, 0.46—0.73) for participants with treated
but uncontrolled hypertension, and 0.47 (0.33—-0.66) for participants with treated and con-
trolled hypertension, as compared with participants without hypertension. There was no sig-
nificant difference in HbA1c levels between participants with treated but uncontrolled
hypertension and those with treated and controlled hypertension.

Conclusion

Data from a large working population, predominantly composed of men, suggest that
achievement of HbA1c, BP, and LDL-C targets was less than optimal, especially in younger
participants. Uncontrolled dyslipidemia was associated with poor glycemic control. Partici-
pants not receiving antihypertensive treatment had higher HbA1c levels.

Background

Diabetes and its complications are a major public health issue throughout the world [1]. It is esti-
mated that 387 million people had diabetes in 2013, and this number will rise to 592 million by
2035 [2]. In Japan, the prevalence of diabetes has markedly increased in the past few decades [3].
In 2013, there were 7.2 million cases of diabetes in Japan [2], foreboding future growth in prema-
ture mortality, morbidity, and economic burden, which are largely associated with its complica-
tions. The risk of diabetes complications can be reduced by intensive control of blood glucose [4],
blood pressure (BP) [5,6], and blood lipid profile [7]. The American Diabetes Association (ADA)
recommends that most adults with diabetes achieve a glycated hemoglobin (HbA1lc) < 7.0%,

BP < 140/90 mmHg, and low-density lipoprotein cholesterol (LDL-C) < 100 mg/dL [8]. Simi-
larly, the Japan Diabetes Society (JDS) has established targets for the three risk factors for patients
with diabetes: HbAlc < 7.0%, BP < 130/80 mmHg, and LDL-C < 120 mg/dL [9].

Despite evidence showing the benefits of simultaneous control of HbAlc, BP, and LDL-C in
reducing the risk of diabetes complications and death [10,11], studies from Western [12-14]
and Asian [15-17] countries showed that attainment of all three goals simultaneously was low
(10-30%). In Japan, there are limited data on treatment and/or achieving rates for patients
with diabetes with respect to these risk factors [18,19]. In a clinic- and hospital-based study,
34% of patients had HbAlc < 6.5% and half of the patients had BP < 130/80 mmHg [18].In a
study of health check-up attendants, 44.7% of patients under treatment of anti-diabetic drugs
achieved HbAlc (< 7.0%), 51.8% for BP (< 130/80 mmHg), and 58.1% for LDL-C (< 120 mg/
dL) [19]. However, these studies did not report the proportion of patients meeting all three tar-
gets [18,19]. In addition, no study assessed diabetes control status in the Japanese working pop-
ulation, in which 8.0% of men and 3.3% of women had diabetes [20].

Knowledge about demographic and clinical characteristics associated with glycemic control
would be helpful for health-care providers. Younger age, obesity, long duration of diabetes, and
co-morbidity are associated with poor glycemic control [21,22]. Use of antihypertensive or
lipid-lowering drugs may also influence glycemic control [23-25]. A study in the Netherlands
reported lower HbA1c levels in patients with diabetes treated for hypertension compared with
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patients with diabetes without hypertension [23]. However, it remains elusive, among patients
with diabetes treated for hypertension, whether control status of hypertension is additionally
associated with glycemic level.

In Japan, employees are required by law to receive an annual health examination including
measurement of glycemic status. This provides a valuable opportunity to assess the current
control of diabetes in the working population. We conducted a cross-sectional study in partici-
pants with diabetes using data of the Japan Epidemiology Collaboration on Occupational
Health (J-ECOH) Study. The present study aimed to (1) estimate the prevalence of participants
who meet ADA (and JDS) recommendations for HbAlc, BP, and LDL-C and (2) investigate
correlates of poor glycemic control.

Methods
Survey description

The J-ECOH Study is an ongoing, multicenter, epidemiologic study among employees of 12
companies mainly in the manufacturing industry (electric machinery and apparatus
manufacturing; steel, chemical, gas, and non-ferrous metal manufacturing; automobile and
instrument manufacturing; plastic product manufacturing; and health care). The investigators
of the J-ECOH Study have been collecting several types of health-related data from each partic-
ipating company, and the present study was based on health check-up data. In Japan, employ-
ees are obliged to undergo periodic health examination under the Industrial Safety and Health
Act. As of May 2014, 11 of the 12 participating companies provided health check-up data
obtained between January 2008 and December 2013 or between April 2008 and March 2014.

Prior to the collection of data, the conduct of the J-ECOH Study was announced in each
company by using posters that explained the purpose and procedure of the study. Participants
did not provide their verbal or written informed consent to join the study but were allowed to
refuse their participation. This procedure conforms to the Japanese Ethical Guidelines for Epi-
demiological Research, where the procedure of obtaining consent may be simplified for obser-
vational studies using existing data [26]. The details of the J-ECOH Study have been described
elsewhere [20,27]. The study protocol including consent procedure was approved by the Ethics
Committee of the National Center for Global Health and Medicine, Japan (NCGM-G-001140-
05).

Participants

There were a total of 83,234 male and 15,820 female employees in the participating companies
in 2013. The majority of employees were male (84%), representing the ratio of male to female
employees in the manufacturing industry. Of the employees in the participating companies,
about 95% of male and 90% of female employees attended the annual health check-up during
the period between January 2013 and December 2013 or between April 2013 and March 2014.
In the present study, our analysis was restricted to participants aged 20-69 years who were
receiving medical treatment for diabetes, which was defined in two ways: (1) anti-diabetic drug
use or non-pharmacological treatment, such as lifestyle modification (five companies, consist-
ing of 76.9% of total study participants, were asked about these) and (2) anti-diabetic drug use
(six companies). Of the J-ECOH Study participants, we identified 3,395 diabetic participants
under medical treatment. Of these, we excluded those who had missing values for HbAlc, BP,
triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), LDL-C, antihypertensive
treatment, and lipid-lowering treatment (n = 108). Of the remaining 3,287 participants, we
excluded participants measured in a non-fasting state (n = 217), leaving 3,070 participants
(2,854 men and 216 women) for analysis.

PLOS ONE | DOI:10.1371/journal.pone.0159071 July 20, 2016 3/13
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Measurements

The body height, weight, and waist circumference (WC) were measured according to a stan-
dard protocol of each company. Body mass index (BMI) was calculated as the weight in kilo-
grams divided by the squared height in meters. WC was measured at the umbilical level using a
measuring tape, with the participants in the standing position [28]. Smoking status and medi-
cal treatment status for diabetes, hypertension and dyslipidemia were self-reported. Data about
medication types and adherence to therapy were not available.

BP was measured with the patient in a sitting position using automatic BP monitors. In
most participating companies, BP was measured once, followed by the second measurement if
the first measurement was equal to or higher than a certain cutoff defined by the companies (sys-
tolic/diastolic BP: 130/85 mmHg, 140/90 mmHg, or 150/90 mmHg). If both first and second
measurements were recorded, we used the first one in the present analysis to improve compara-
bility among companies. In two companies in which BP was measured twice for all participants,
the lower value was recorded for one company, whereas the first value was recorded in another
company. The details of measurement method of BP were shown in S1 Table.

Plasma glucose was measured by the enzymatic or glucose oxidase peroxidative electrode
method. HbA1c was measured by using latex agglutination immunoassay, high-performance
liquid chromatography, or the enzymatic method. The details of measurement of glucose and
HbA1c were shown in S2 Table. In all participating companies, TG, LDL-C, and HDL-C level
were measured by the enzymatic method. All laboratories involved in the health check-up in
the participating companies have received satisfactory scores (rank A or a score > 95 out of
100) from external quality control agencies.

Hypertension was defined as systolic BP > 140 mmHg, diastolic BP > 90 mmHg, or as
receiving medical treatment for hypertension [29]. Dyslipidemia was defined as TG of > 150
mg/dl, LDL-C of > 140 mg/dl, HDL-C of < 40 mg/dl, or as receiving medical treatment for
dyslipidemia, based on the criteria for the Japan Atherosclerosis Society [30].

Treatment goals

For HbAlc, BP, and LDL-C, the goals used for this study were based on the 2015 ADA guide-
lines (HbAlc < 7.0%, BP < 140/90 mmHg, and LDL-C < 100 mg/dL) [8] and 2013 JDS guide-
lines (HbAlc < 7.0%, BP < 130/80 mmHg, and LDL-C < 120 mg/dL) [9], respectively. We
also examined secondary lipid targets: TG < 150 mg/dL and HDL-C > 40 mg/dL in men

and > 50 mg/dL in women [8].

Statistical analyses

Characteristics of study participants were described in means for continuous variables and per-
centages for categorical variables by age groups. Trend association was assessed by assigning
ordinal numbers to each age group (20-49, 50-59, and 60-69 years old) and was tested using a
linear regression analysis and the Cochran-Armitage trend test for continuous and categorical
variables, respectively.

We calculated the percentage of participants who met individual and all three (HbAlc, BP,
and LDL-C) risk factor goals. For BP and lipids, we identified participants who reported receiv-
ing medical treatment at the time of health check-up (lipid-lowering treatment, or antihyper-
tensive treatment). We then examined goal attainment rates for these participants with respect
to lipids and BP management.

We analyzed the correlates of poor glycemic control (HbAlc > 8.0%) compared with opti-
mal control defined as HbAlc <7.0% [8,9]. HbAlc of 8.0% is considered as a “take action”
threshold in the ADA and JDS guidelines [8,9] and was treated as a cut-off point of poor
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glycemic control in previous studies [12,19,31,32]. Thus, HbAlc > 8.0% is considered as poor
glycemic control in our study. In this analysis, we excluded participants with HbAlc of 7.0-
7.9%, which is commonly considered as sub-optimal [12,31,32]. Logistic regression analysis
was performed to estimate odds ratio (OR) and 95% confidence interval (CI) of poor glycemic
control for age, sex, WC (< 90 cm or > 90 cm for men, < 80 cm or > 80 cm for women), BMI
(< 25 kg/m?, 25 to < 30 kg/m?, and > 30 kg/m?), smoking status (current smoker or non-cur-
rent smoker), dyslipidemia (none, untreated, treated but uncontrolled, treated and controlled),
and hypertension (none, untreated, treated but uncontrolled, treated and controlled). We
adjusted age, sex, and, worksite in the basic model and additionally adjusted for WC, BMI,
smoking status, hypertension, and dyslipidemia in the full model. All statistical analyses were
performed using SAS version 9.3 (SAS Institute, Cary, NC, USA), and two-sided P < 0.05 was
considered statistically significant.

Results

Participant characteristics

Of 3,070 participants with diabetes, 6.2% were female. The mean age was 53.7 + 7.3 years. The
characteristics of participants by age group are shown in Table 1. The prevalence of smoking
was higher in the younger age group (P for trend < 0.001). The mean WC, BMI, HbAlc,

Table 1. Characteristics of participants with diabetes.

Age (years) Total
20-49 50-59 60-69

N 869 1470 731 3,070
Female, % 7.3 5.7 5.9 6.2
Current smoker', % 43.9 39.9 32.9% 39.4
WC (cm) 94.6+13.0 89.749.9 87.1+8.9*% 90.5+11.0
BMI (kg/m?) 28.315.4 25.944.1 24.7+3.4* 26.3+4.5
HbA1c (%) 7.741.5 7.3+1.2 7.1+1.0* 7.3+1.2
FPG (mg/dL) 152.4+44.5 146.5+36.8 141.5+£32.4*% 147.0+£38.4
BP
SBP (mmHg) 127.4£14 .1 127.7£14.9 129.8+15.4*% 128.1£14.8
DBP (mmHg) 81.2+10.0 80.4+9.7 78.5+8.6* 80.2+9.6
Hypertension, % 48.2 57.1 63.3* 56.0
Anti-hypertension treatment’, % 79.7 88.7 88.3* 86.4
Lipids
LDL-C (mg/dL) 122.7+30.1 116.3+30.3 113.2426.4* 117.3+29.6
TG (mg/dL) 169.3+143.1 146.5+120.2 130.1+78.2* 149.0+119.8
HDL-C (mg/dL) 48.8£11.8 52.4+13.9 54.1+14.2* 51.8+13.5
Dyslipidemia 74.2 69.2 60.3* 68.5
Lipid-lowering treatment?, % 53.3 62.4 56.9 58.5

Data was expressed as mean +SD or as percentages.

*P for trend < 0.001.
9] Data were available for 3006 participants.

1The denominator is the total number of people with hypertension.

FThe denominator is the total number of people with dyslipidemia.

WC: waist circumference, BMI: body mass index, FPG: fasting plasma glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure, LDL-C: low-

density lipoprotein cholesterol, TG: triglyceride, HDL-C: high-density lipoprotein cholesterol.

doi:10.1371/journal.pone.0159071.t001
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fasting plasma glucose, diastolic BP, LDL-C, and TG were higher in younger participants,
whereas systolic BP and HDL-C were higher in older participants (P for trend < 0.001). The
prevalence of hypertension and the proportion of participants under hypertension treatment
among those with hypertension increased with advancing age (P for trend < 0.001). The preva-
lence of dyslipidemia was higher in the younger age group (P for trend < 0.001). No age differ-
ence was found in the prevalence of lipid-lowering treatment.

Prevalence of meeting risk factor targets

Table 2 shows the prevalence of meeting risk factor targets in participants with diabetes. Of the
participants, 44.9% met the target for HbAlc (< 7.0%). Approximately three-fourths and one-
quarter of participants met ADA targets for BP (< 140/90 mmHg) and LDL-C (< 100 mg/dL),
respectively. Approximately one-third and one-half of participants met JDS targets for BP

(< 130/80 mmHg) and LDL-C (< 120 mg/dL), respectively. The proportion of attainment of
all three (HbA1c, BP, and LDL-C) target achievements was 11.2% by the ADA recommenda-
tions and 10.8% by the JDS recommendations. Approximately two-thirds had TG values < 150
mg/dL, and four-fifths had HDL-C > 40 mg/dL (50 mg/dL for women). The prevalence of
HbA1lc, LDL-C, TG, and HDL-C control increased with age (P for trend < 0.001).

Table 3 shows goal attainment rates for participants who were receiving antihypertensive or
lipid lowering treatment. Of participants with antihypertensive treatment (n = 1,488), 67.5%
and 24.3% met ADA target for BP (< 140/90 mmHg) and JDS target for BP (< 130/80
mmHg), respectively. Of participants with lipid-lowering treatment (n = 1,230), 29.4% and
57.0% met ADA target for LDL-C (< 100 mg/dL) and JDS target for LDL-C (< 120 mg/dL),
respectively. Approximately three-fifths had TG values <150 mg/dL, and three-fourths had
HDL-C > 40 mg/dL (50 mg/dL for women). The prevalence rates of BP, LDL-C, TG, and
HDL-C control increased with age (P for trend < 0.05).

Table 2. Prevalence of meeting risk factor targets in participants with diabetes.

Age (years) Total
20-49 50-59 60-69

HbA1c < 7.0%, % 36.6 46.1 52.3* 44.9
BP, %

ADA (< 140/90 mmHg) T 75.4 77.4 76.6 76.6

JDS (< 130/80 mmHg) $ 35.8 36.4 36.8 36.3
LDL-C, %

ADA (< 100 mg/dL) T 215 28.1 31.9% 27.1

JDS (< 120 mg/dL) § 48.2 58.1 61.7* 56.2
HbA1c, BP and LDL-CY, %

ADA (HbA1c, BP and LDL-C) 1 7.0 12.8 13.1% 11.2

JDS (HbA1c, BP and LDL-C) § 7.8 11.2 13.4% 10.8
TG < 150 mg/dLT, % 58.3 66.5 72.0% 65.5
HDL-C > 40 mg/dL"#, % 73.1 81.8 83.5% 79.7
*P for trend < 0.001.

91 American Diabetes Association Standards of medical care in diabetes— 2015.

§ Japan Diabetes Society Treatment Guide for Diabetes— 2013.

1Meeting targets for all three risk factors simultaneously.

150 mg/dL for women.

BP: blood pressure, LDL-C: low-density lipoprotein cholesterol, TG: triglyceride, HDL-C: high-density lipoprotein cholesterol.

doi:10.1371/journal.pone.0159071.t002
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Table 3. Prevalence of meeting risk factor targets in participants receiving blood pressure- and lipid-
lowering treatment.

Age (years) Total
20-49 50-59 60-69

Anti-hypertension treatment, n 334 745 409 1,488
ADA (BP < 140/90 mmHg) 7, % 61.4 68.2 71.4*% 67.5
JDS (BP < 130/80 mmHg)8, % 18.9 24.4 28.6* 24.3
Lipid-lowering treatment, n 344 635 251 1,230
ADA (LDL-C < 100 mg/dL)", % 27.0 28.4 35.5% 29.4
JDS (LDL-C < 120 mg/dL)$, % 50.0 57.3 65.7* 57.0
TG < 150 mg/dL", % 50.9 59.8 68.5* 59.1
HDL-C > 40 mg/dL"T, % 70.0 80.8 80.5* 77.6

*P for trend < 0.05.

91 American Diabetes Association Standards of medical care in diabetes— 2015.

§ Japan Diabetes Society Treatment Guide for Diabetes—2013.

150 mg/dL for women.

BP: blood pressure, LDL-C: low-density lipoprotein cholesterol, TG: triglyceride, HDL-C: high-density
lipoprotein cholesterol.

doi:10.1371/journal.pone.0159071.t003

Correlates of poor glycemic control

In our study, 721 participants had HbAlc level > 8.0%. Associations of demographic and clini-
cal characteristics with poor glycemic control are presented in Table 4. Younger age is signifi-
cantly associated with poor glycemic control, with the OR being 2.02 (95% CI, 1.52-2.70) and
1.33 (1.02-1.72) for the age groups of 20-49 years and 50-59 years, respectively, as compared
with 60-69 years old. Larger WC and BMI are associated with poor glycemic control. The OR
of poor glycemic control for current smoking versus non-current smoking was 1.28 (1.05-
1.57).

Participants with untreated hypertension had a non-significant 22% higher odds (OR, 1.22;
95% CI, 0.86-1.74) for poor glycemic control compared with participants without hyperten-
sion. In contrast, participants with treated hypertension, irrespective of BP control, were less
likely to have poor glycemic control than participants without hypertension. The OR of having
poor glycemic control was 0.58 (0.46-0.73) for participants with treated but uncontrolled
hypertension and 0.47 (0.33-0.66) for participants with treated and controlled hypertension.
No significant difference was observed in HbA1c levels between the two groups.

Uncontrolled dyslipidemia was associated with poor glycemic control, with the OR being
1.70 (1.32-2.19) and 1.70 (1.31-2.20) for participants with untreated dyslipidemia and partici-
pants with treated but uncontrolled dyslipidemia, respectively, as compared with participants
without dyslipidemia. There was no such association for participants with treated and con-
trolled dyslipidemia (OR, 0.89; 95% CI 0.64-1.25).

Discussion

In the present study among a large working population in Japan, the percentages of partici-
pants who met ADA (and JDS) targets were 44.9% (44.9%) for HbAlc, 76.6% (36.3%) for BP,
27.1% (56.2%) for LDL-C, and 11.2% (10.8%) for simultaneous control of all three risk factors.
Younger age, obesity, smoking, and uncontrolled dyslipidemia were associated with increased
odds of poor HbAlc control, whereas antihypertensive treatment was associated with reduced
odds.

PLOS ONE | DOI:10.1371/journal.pone.0159071 July 20, 2016 7/13
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Table 4. Factors related with poor glycemic control (HbA1c > 8.0%).

OR (95% Cl)
N Basic modelT Full model"

Age (years)
20-49 614 3.15(2.42—4.11) 2.02 (1.52-2.70)
50-59 991 1.60 (1.24-2.05) 1.33(1.02-1.72)
60-69 494 Referent Referent
Sex
Male 1,958 Referent Referent
Female 141 0.94 (0.65-1.35) 0.95 (0.64—-1.40)
WCT (cm)
<90 1,050 Referent Referent
>90 1,049 1.48 (1.22—-1.79) 1.24 (0.94-1.64)
BMI (kg/m?)
<25 905 Referent Referent
25—-<30 844 1.41 (1.15-1.74) 1.25 (0.95-1.64)
> 30 350 1.69 (1.29-2.22) 1.60 (1.09-2.33)
Current smoker
No 1,268 Referent Referent
Yes 787 1.32 (1.09-1.60) 1.28 (1.05-1.57)
Hypertension

None 921 Referent Referent
Untreated 168 1.34 (0.95-1.88) 1.22 (0.86-1.74)
Treated but uncontrolled 748 0.68 (0.55-0.84) 0.58 (0.46-0.73)
Treated and controlled® 262 0.52 (0.37-0.72) 0.47 (0.33-0.66)
Dyslipidemia

None 662 Referent Referent
Untreated 604 1.90 (1.49-2.42) 1.70 (1.32-2.19)
Treated but uncontrolled 544 1.79 (1.39-2.30) 1.70 (1.31-2.20)
Treated and controlled® 289 0.87 (0.62—1.21) 0.89 (0.64—1.25)

9 Age was adjusted by sex and worksite; sex was adjusted by age and worksite; WC, BMI, current smoker, dyslipidemia, and hypertension were adjusted by

age, sex, and worksite.

Y All variables including age, sex, worksite, WC, BMI, current smoker, dyslipidemia, and hypertension were entered.

180 cm for women.

§ Controlled hypertension was defined as systolic blood pressure < 130 mmHg and diastolic blood pressure < 80 mmHg, based on the 2014 Japanese
Society of Hypertension Guidelines for the Management of Hypertension.
£ Controlled dyslipidemia was defined by TG of < 150 mg/dL, LDL-C of < 120 mg/dL, and HDL-C of > 40 mg/dL, based on the criteria for the Japan

Atherosclerosis Society.

doi:10.1371/journal.pone.0159071.t004

HbA1c, BP, and LDL-C control

Regarding HbA I, less than half of the participants in our study reached the HbAlc target.
This finding is similar to that in a previous Japanese study of patients who received anti-dia-
betic drugs (HbAlc < 7.0%, 44.7%) [19]. Similar achievement rates for HbAlc have also been
reported from other countries [12,15,33]. The U.S. National Health and Nutrition Examination
Survey (NHANES) 2007-2010 reported that 52.5% of adults diagnosed with diabetes achieved
HbAlc < 7.0% [12]. In the Korean National Health and Nutrition Examination Survey, 49.1%
of adults diagnosed with diabetes had HbAlc < 7.0% in 2010 [15]. A national survey in China
showed that 39.7% of patients treated for diabetes had optimal glycemic control in 2010 [33].

PLOS ONE | DOI:10.1371/journal.pone.0159071  July 20, 2016
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Although these studies differed in their sample sizes, population, and survey period, the results
showed that glycemic control is a challenge in both Asian and Western countries.

As for BP, only one-third of participants achieved the JDS goal of BP (< 130/80 mmHg).
Similar low achievement rates for BP (< 130/80 mmHg) goal have also been reported from
other Asian countries [15,17]. A joint research among seven Asian countries showed that
32.3% of patients with diabetes enrolled through physicians met target for BP < 130/80 mmHg
in 2007-2009 [17]. The Japanese Society of Hypertension emphasizes that the target BP level
for patients with hypertension and diabetes should be less than 130/80 mmHg because strict
BP control is necessary in patients with hypertension and diabetes for preventing cardiovascu-
lar disease, especially stroke [29]. Our further analysis showed that only approximately 20% of
participants with hypertension and diabetes achieved BP goal (< 130/80 mmHg). This indi-
cates that a large proportion of participants with hypertension and diabetes are at high risk of
developing cardiovascular disease, including stroke.

For LDL-C, approximately one-quarter of participants achieved the ADA LDL-C (< 100
mg/dL) goal and one-half achieved the JDS goal of LDL-C (< 120 mg/dL). The U.S. NHANES
2007-2010 survey showed that more than half of the patients with diabetes achieved the ADA
LDL-C goal [12]. In Korea, nearly half of the patients with diabetes reached the ADA LDL-C
goal [15]. The relatively low achievement rates for LDL-C goal (< 100 mg/dL) in Japanese
patients may be due to the less stringent JDS LDL-C goal (< 120 mg/dL) [10] and/or subopti-
mal management of dyslipidemia in patients with diabetes. In our study, only half of partici-
pants with dyslipidemia were receiving lipid-lowering treatment, and 29.4% of those treated
for dyslipidemia achieved the ADA LDL-C goal.

In the present study, only one in ten met all three targets. This finding is comparable to
those in Asian studies [15-17], in which approximately 10% of patients met all three targets.
To reduce the risk of future complications, there is a need to improve the comprehensive man-
agement of diabetes in the Japanese working population.

Correlates of poor glycemic control

We analyzed characteristics that could be associated with the poor control of HbAlc (> 8.0%).
Younger participants were less likely to meet risk factor goals and had a poorer glycemic control,
as reported in previous studies [12,22]. It is speculated that younger patients may be busy with
their job and have less time to comply with a healthy lifestyle and treatment [22]. In addition,
younger patients may not perceive the need for good diabetic control because their quality of life
has not yet been affected by diabetic complications, which take a number of years to develop
[34]. Consistent with previous studies [22,35], obesity and smoking were related with poor glyce-
mic control. Increased insulin resistance occurs in smokers with and without diabetes [36,37].

Participants with untreated hypertension had a nonsignificant 22% higher odds of poor gly-
cemic control compared with participants without hypertension. In contrast, participants
receiving antihypertensive treatment (regardless of whether BP was controlled or not) were
more likely to have optimal HbA1c control compared with participants without hypertension.
The reason for this is unclear. One possible explanation might be that some antihypertensive
drugs have beneficial effects on glucose metabolism [38]. The Japanese Society of Hypertension
recommends the use of angiotensin-converting enzyme inhibitors (ACE inhibitors) and angio-
tensin receptor blockers (ARBs), which enhance insulin sensitivity [39], for patients with dia-
betes and hypertension [29]. A study in Japan showed that 33% of patients with hypertension
and diabetes were taking ACE inhibitors and/or ARBs [40].

Our results indicated that participants with uncontrolled dyslipidemia (untreated or treated
but uncontrolled) were more likely to have poor HbA1lc control. In line with our findings,

PLOS ONE | DOI:10.1371/journal.pone.0159071 July 20, 2016 9/13
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previous studies also showed that poor lipid profiles were associated with poor glycemic con-
trol [41,42]. The mechanisms have not been completely clarified. The higher HbA1c levels in
patients with abnormal lipids may partly be due to the adverse effect of free fatty acids on insu-
lin sensitivity [43]. Further study is needed to clarify the role of dyslipidemia and its treatment
in diabetes control.

Limitations

Our real-life data reflect actual treatment status in participants with diabetes in the working
population. However, several limitations need to be considered. First, because the majority of
study participants were employees of large companies, caution should be exercised in general-
izing the present findings to workers in smaller-sized companies or non-working populations.
Second, because the majority of the participants were male employees of manufacturing com-
panies, the results thus may not be generalizable to female and employees in other industries.
Third, the methods of blood glucose and HbA1c measurements differed among the companies.
Given satisfactory results of external quality control in all of the participating companies, how-
ever, measurement bias is unlikely. We used the first BP reading in analysis to improve compa-
rability across companies. This might have led to some overestimation of poor BP control.
Fourth, we did not have detailed data about medication types and patients’ adherence to medi-
cations for diabetes, hypertension, and dyslipidemia. This has limited our interpretation of the
results. Fifth, the control rates of hypertension and dyslipidemia may be somewhat underesti-
mated because some patients might have skipped their medications on the day of health check-
up. Finally, a causal relationship between dyslipidemia, hypertension, and glycemic control
cannot be established in this cross-sectional study.

Data from a Japanese working population, predominantly composed of men, suggest that
achievement of management targets for HbAlc, BP, and LDL-C is less than optimal, especially
in younger participants. Uncontrolled dyslipidemia was associated with poor glycemic control.
Participants not receiving antihypertensive treatment have higher HbA1c levels. The control of
blood glucose, BP, and lipid should be strengthened to reduce the cardiovascular risk of
patients with diabetes in Japan.
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Editorial

Editorial

Tackling psychosocial hazards at work

Workplaces are surrounded by a variety of hazards. Psy-
chosocial factors in particular can become a significant
hazard. As reported in the current issue, long working
hours are closely connected with health disorders®®. Some
types of work schedules, such as shift work, dramatically
affect our mental and physical functioning®. Being bullied
at work also disrupts the quality of working life®.

An essential task here is to understand how we should
deal with the psychosacial factors at work and, in turn,
improve the psychosocial work environment. In principle,
prevention is achieved by removal or reduction of expo-
sure to toxic or unsafe sources in the workplace. Another
strategy of prevention is possible with effective use of
occupational hygiene technology and personal protective
equipment. These sets of strategies have commonly been
applied to controlling other categories of problems includ-
ing chemical substances®, heat”, vibration®, and slips,
trips, and falls”.

The preventive approaches mentioned above can hardly
be applied to psychosocial work factors. Of course, con-
tinued effort has been made to shorten working hours and
to reduce job stress at company and national levels. How-
ever, unfavorable outcomes, such as Karoshi (death and
suicide due to being overworked) and other burnout related
health disorders, are still prevalent in Japan and neighbor-
ing countries'”. Information and communication technol-
ogy (ICT), such as personal computers, e-mail, and wire-
less networks, were originally introduced into offices to
reduce the burden of work that we engage in. Ironically,

opposite consequences occur: ICT is likely to intensify our

jobs through an increased number of tasks, an increased
frequency of necessary/unnecessary communication, and
working even after leaving the office or during days off'.
Given the nature of psychosocial hazards, experts
emphasize risk reduction at the organizational level'® %1%,
Action-oriented attempts in the workplace according to
good practices are known as a good start to reaching this
goal'. Furthermore, exploring potential countermea-
sures and testing their effectiveness need to be promoted
in occupational health sciences. We have to overcome a

©2017 National Institute of Occupational Safety and Health

number of barriers when conducting intervention studies.
Although observational studies (either as a cross-sectional
or longitudinal design) are useful for risk estimation, high-
quality intervention research is needed to provide reliable
data for risk reduction. Industrial Health is seeking such
better products, and, given this, is looking forward to your
active submission of findings to realize psychosocially
healthy workplaces.
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Abstract: Objectives: This study aimed to describe the
sleep quantity, sleep quality, and daily rest periods
(DRPs) of Japanese permanent daytime workers. Meth-
ods: Information about the usual DRP, sleep quantity,
and sleep quality (Japanese version of the Pittsburgh
Sleep Quality Index: PSQI-J) of 3867 permanent daytime
workers in Japan was gathered through an Internet-
based survey. This information was analyzed and di-
vided into the following eight DRP groups: <10, 10, 11,
12, 13, 14, 15, and >16 h. Results: The sleep durations
for workers in the <10, 10, 11, 12, 13, 14, 15, and >16 h
DRP groups were found to be 5.3, 5.9, 6.1, 6.3, 6.5, 6.7,
6.7, and 6.9 h, respectively. The trend analysis revealed
a significant linear trend as the shorter the DRP, the
shorter was the sleep duration. The PSQI-J scores for
the <10, 10, 11, 12, 13, 14, 15, and >16 h DRP groups
were 7.1, 6.7, 6.7, 6.3, 6.0 (5.999), 5.6, 5.2, and 5.2, re-
spectively. The trend analysis revealed a significant lin-
ear trend as the shorter the DRP, the lower was the
sleep quality. Conclusions: This study described sleep
quantity, sleep quality, and DRP in Japanese daytime
workers. It was found that a shorter DRP was possibly
associated with poorer sleep quantity as well as quality.
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Introduction

Working for long hours causes adverse health effects'?.
Japan indicated the longest paid working hours among all
the 26 member countries of the Organization for Eco-
nomic Co-operation and Development”. Measures are
necessary to prevent long working hours in Japan.

Daily rest period (DRP) is an interval between the end
of one workday and the beginning of the following work-
day. Sufficient DRP is necessary to prevent long working
hours. The European Union’s (EU’s) working time direc-
tive states that EU workers have the right to take “a mini-
mum DRP of 11 consecutive hours every 24 hours.”” Al-
though, to our knowledge, there was no scientific basis
that EU has defined DRP as more than 11 h, this interval
is expected to directly secure the minimum acceptable
consecutive rest time and indirectly limit working hours
in a day for improved workers’ health. According to a
survey by the Ministry of Health, Labour and Welfare Ja-
pan, only 2.2% of 1743 Japanese companies introduced
an interval system”. The Japanese government encourages
the introduction of the interval system®.

DRP contains sleep duration, leisure time, and com-
muting time. Among them, it is well known that adequate
amount of sleep is needed to recover from work, with
poor sleep quantity and quality being found to be associ-
ated with several health problems such as stroke”, coro-
nary heart disease”, depression”, and death'”. However,
little is known about the relation between DRP, sleep
quantity, and sleep quality in not only the EU but also Ja-
pan. Tkeda et al."” categorized 54 Japanese daytime em-
ployees at an information technology (IT) company into
long and short DRP groups of 12, 13, and 14 h and com-
pared them in order to find the differences. The results
showed that a short sleep duration and poorer sleep qual-
ity were found in the short DRP group compared with the
longer DRP groups for the 12 h DRP criteria; however,



no differences were found between the 13 and 14 h DRP
groups; however, sleep duration and quality for the 11 h
DRP groups could not be compared because of the small
sample size. Further, as this study focused only on IT
workers, the results could not be generalized to the wider
business community. Therefore, the actual relation be-
tween DRP and sleep duration and quality in Japanese
daytime workers is unclear.

The aim of this study was to describe DRP and sleep
quantity/quality of Japanese permanent daytime workers.
We hypothesized that workers with a longer DRP had
longer sleep duration and better sleep quality.

Subjects and Methods

Survey and Sample

An Internet survey was conducted in Japan in Novem-
ber 2016. Data were collected through an Internet-based
investigation through a research company that randomly
sent e-mail participation requests to workers enrolled by
the research company. The workers then accessed the
web site URL attached to the e-mail and completed the
survey, and all of them received reward points from the
company. The first 10,000 workers (age range: 20-64
years) who adapted the sample population selection that
was based on a composition ratio of sex, age group (20-
29, 30-39, 40-49, 50-59, and 60-64 years), and major in-
dustry (16 business types) as reported in the Labour Force
Survey were recruited; this survey is conducted every
month by the Statistics Bureau, Ministry of Internal Af-
fairs and Communications, Japan, to elucidate the current
state of employment and unemployment. Employee types
are as follows: self-employed, family worker, or em-
ployee (permanent worker, part-time worker, dispatched
worker, contract employee, entrusted employee, and
other). According to the Labour Force Survey, the 16
business types are as follows: 1: agriculture and forestry;
2: construction; 3: manufacturing; 4: information and
communications; 5: transport and postal activities; 6:
wholesale and retail trade; 7: finance and insurance; 8:
real estate and goods rental and leasing; 9: scientific re-
search and professional and technical services; 10: ac-
commodations and eating and drinking services; 11:
living-related and personal services and amusement serv-
ices; 12: education and learning support; 13: medical,
health care, and welfare; 14: compound services; 15:
services, not elsewhere classified; 16: government, except
elsewhere classified.

As the present study was focused on the relation be-
tween DRP and sleep in permanent daytime workers,
nighttime shift workers (n=1946) were excluded. Non-
permanent workers such as part-time workers, dispatch
workers, contract employees, and entrusted employees (n
=3126) were also excluded as the working style for non-
permanent workers is diverse and could potentially have
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caused wider DRP and sleep duration distributions.
Workers who had clearly different patterns from daytime
workers and did not meet the following conditions were
also excluded (n=1061), for example, beginning of work
between 5:00 am and 11:59 am, end of work between
3:00 pm and 4:59 am, bedtime between 9:00 pm and 3:00
am, waking time between 3:01 am and 9:59 am, a DRP
longer than sleep duration, and a leisure time and round-
trip commute time >0 min. The final sample, therefore,
comprised 3867 permanent daytime workers.

All participants provided web-based informed consent,
and this study was approved by the Research Ethics Com-
mittee of the National Institute of Occupational Safety
and Health, Japan.

Measures

The demographic data collected were sex, age (years),
employment type [permanent worker, part-time worker,
dispatched worker, contract employee, entrusted em-
ployee, and other], presence or absence of midnight shift,
business type (16 types), smoking status (0 = current
smoker, 1 = non-smoker or ex-smoker), alcohol fre-
quency (1 = almost never, 2 = 1-2 days/week, 3 = 3-5
days/week, and 4 = more than 6 days/week), job tenure
(years), and years of experience (years).

The workers” living activity-time questionnaire
(JNIOSH-WLAQ)" was used to gather information about
the average DRP, sleep durations, leisure times, and
round-trip commute times during the previous month.
The questionnaire asked about the average in the previous
month for bedtime of the previous work day, waking time
on work days, and presence or absence of the need to
commute; if commuting, the beginning and end times of
the commute and the work end time; and if not commut-
ing, the work beginning and end times. DRP was calcu-
lated as the interval from the “end of working hours” to
the “beginning of working hours (no commute)” or “end
time after the commute (commute).” Sleep duration was
calculated from ‘“bedtime of the previous work day” to
the following “waking time on workdays.” The commute
time for commuting participants was the duration from
the “beginning time of the commute” in the mornings to
the “end time of the commute” in the evening; the com-
mute time for participants who did not commute was set
at 0 h. Leisure time was calculated as the time remaining
after sleep and commute times were subtracted from
DRP.

The Japanese version of the Pittsburgh Sleep Quality
Index (PSQI-J)" was used to determine sleep quality dur-
ing the previous month. The PSQI-J includes 18 items-
bedtime, sleep onset latency, waking time, sleep duration,
sleep disturbances, sleep quality, use of sleep medication,
and daytime dysfunction during the previous month. The
total PSQI-J score (range O to 21) indicates sleep quality
with higher scores indicating greater sleep complaints.
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Although the cutoff point for primary insomnia was set at
5.5, the actual cutoff point was >6 as the PSQI-J is calcu-
lated in 1-point intervals. The reliability and validity of
the PSQI-J has been confirmed".

Analysis

Participants were categorized into the following eight
DRP groups: (1) <10 h, (2) 10 h (10 h-10 h59 min), (3)
11 h (11 h-11 h59 min), (4) 12 h (12 h-12 h59 min), (5)
13 h (13 h-13 h59 min), (6) 14 h (14 h-14 h59 min), (7)
15 h (15 h-15 h59 min), and (8) 216 h group. Sleep dura-
tions, PSQI-J scores, leisure times, round-trip commute
times, and workday bedtimes and waking times were ana-
lyzed using a one-way analysis of covariance, in which
the independent variable was the DRP group and the co-
variates were sex, age, business type, smoking status, and
alcohol consumption frequency. Post hoc comparisons
were performed using the Bonferroni procedure. The
trend analysis was used to assess the relation between
DRP duration and sleep duration, PSQI-J score, leisure
time, bedtime, wake-up time, and round-trip commute
time. Pearson’s correlation analyses were conducted to
examine the relation between DRP and sleep duration,
leisure time, and round-trip commute time. All the statis-
tical analyses were conducted using SPSS version 24.0
for Microsoft Windows (IBM Company, New York,
USA).

Results

Of the 10,000 initial participants enrolled by the re-
search company, this study analyzed 3867 permanent
daytime workers. Table 1 provides the demographic data
for the participants of whom 35% were females, the mean
age was 42.7 = 11.0 years, and the average work day was
10.1 = 1.4 h. The sample was roughly similar to the aver-
age ratio of Japanese workers in each business types as
reported in the Labour Force Surveys in November
2016". The number of participants in each of the DRP
groups was as follows: <10 h-49 (1%), 10 h-94 (2%), 11
h-187 (5%), 12 h-470 (12%), 13 h-857 (22%), 14 h-1488
(38%), 15 h-588 (15%), and 216 h-134 (3%).

Fig. 1 depicts the sleep durations for each DRP group.
As can be seen, sleep duration varied from around 5 h for
the <10 h DRP group to nearly 7 h for the 216 h DRP
group. The analysis of covariance for sleep duration re-
vealed a significant main effect for the group [F(7, 3859)
=29.397, p<0.001]. Post hoc tests revealed that although
sleep duration was significantly longer in the 14, 15, and
>16 h groups than in the <10-13 h groups (all p<0.001),
there were no significant differences found between the
14, 15, and 216 h groups.

Fig. 2 shows the PSQI-J scores for each group. The
analysis of covariance for the PSQI-J score revealed a
significant main effect for the group [F (7, 3859) =
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12.890, p<0.001]. Post hoc tests revealed that the PSQI-J
scores were lower for the 14 and 15 h groups than for the
<10-13 h DRP groups (all p<0.05) and were also lower
for the 216 h group than for the <10-12 h groups (all p<
0.01). There were no significant differences in other pairs.

Table 2 shows the leisure time, round-trip commute
time, bedtime, and wake-up time for each group. The
analysis of covariance for leisure time revealed a signifi-
cant main effect for the group [F(7, 3859) = 382.523, p<
0.001], and post hoc tests revealed that there were signifi-
cant differences between all pairs (all p<.01). The analy-
sis of covariance for round-trip commute time revealed a
nonsignificant main effect for the group [F (7, 3859) =
1.814, n.s.]. In addition, Pearson’s correlation analyses re-
vealed that sleep duration (r=0.208, p<0.001) and leisure
time (r=0.682, p<0.001) were significantly correlated
with DRP, but round-trip commute time was not signifi-
cantly correlated with DRP (r=—0.008, n.s.). There was a
significant difference in the correlation coefficient be-
tween sleep duration and leisure time (7=23.57, df=3864,
p<0.001), suggesting that DRP was more associated with
leisure time than with sleep time.

The analysis of covariance for bedtime revealed a sig-
nificant main effect for the group [F(7, 3859) = 8.335, p
<.001]. Post hoc tests revealed that bedtime was later for
the <10 and 10 h groups than for the 12 to 216 h groups
(all p<0.05). In addition, bedtime was later for the 11 h
group than for the 14 h group (p<0.05). The analysis of
covariance for waking time revealed a significant main
effect for the group [F(7, 3859) = 14.503, p<0.001]. Post
hoc tests revealed that waking time was earlier for the
<10, 11, and 12 h groups than for the 14 to 216 h groups
(all p<0.05).

The trend analyses revealed significant linear trends for
sleep duration, PSQI-J score, leisure time, bedtime, and
wake-up time (all p<0.001), indicating that the shorter the
DRP, the shorter is the sleep duration and leisure time, the
worse is the sleep quality, the later is the bedtime, and the
faster is the wake-up time. On the other hand, no signifi-
cant linear trends were found for round-trip commute
times (n.s.). In addition, although gender differences were
analyzed in all variables, almost the same results were
found.

Discussion

This study aimed to describe the DRP, its components,
and sleep quality in Japanese permanent daytime workers.
Those with a shorter DRP tend to show shorter sleep du-
ration and lower sleep quality, as we hypothesized. We
also found that workers with a shorter DRP had shorter
leisure time, went to bed later, and woke up earlier on a
work day.

We also evaluated the association between sleep dura-
tion and DRP. Sleep duration was shorter than 6 h in
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Table 1. Demographic data for participants (N = 3867)
Mean (SD) or %
All Men Women
(N =3867) (n=2512) (n=1355)
Age (years) 42.7 (11.0) 44.2 (10.7) 40.0 (11.0)
Job tenure (years) 13.6 (10.6) 14.7 (10.9) 11.4 (9.5)
Year of experience (years) 9.0 (8.4) 9.2 (8.7) 8.6 (7.9)
Working hours (hours) 10.1 (1.4) 10.4 (1.4) 9.6 (1.2)
Daily rest period (hours) 13.9 (1.4) 13.6 (1.4) 14.4 (1.2)
PSQI-J score 5.8 (2.9) 5.7 (2.8) 6.0 (2.9)
Sleep duration (hours) 6.5 (1.1) 6.5 (1.1) 6.6 (1.1)
Leisure time (hours) 6.0 (1.7) 5.7 (1.7) 6.6 (1.7)
Round-trip commute time (hours) 1.4 (1.0) 1.4 (1.0) 1.2 (0.9)
Start of working hours 8.3 (0.8) 8.3 (0.8) 8.5 (0.7)
End of working hours 18.4 (1.3) 18.6 (1.3) 18.1 (1.1)
Bedtime 23.7 (1.1) 23.7 (1.2) 23.7 (1.1)
Wake-up time 6.3 (0.9) 6.2 (0.9) 6.3 (0.9)
Smoking status (Current smoker) 26% 20% 6%
Frequency of alcohol drinking
almost never 46% 26% 20%
1-2/3-5/6 days (per week) 22/11/21% 15/8/17% 8/3/4%
Business types
Agriculture and forestry 1% 2% 1%
Construction 10% 8% 13%
Manufacturing 20% 20% 21%
Information and communications 5% 4% 5%
Transport and postal activities 4% 4% 4%
Wholesale and retail trade 16% 18% 14%
Finance and insurance 3% 4% 3%
Real estate and goods rental and leasing 3% 3% 3%
Scientific research, professional, and technical services 4% 4% 4%
Accommodations, eating, and drinking services 3% 3% 2%
Living-related and personal services and amusement services 3% 3% 3%
Education, learning support 5% 6% 4%
Medical, health care, and welfare 12% 12% 13%
Compound services 1% 1% 1%
Services, not elsewhere classified 6% 7% 5%
Government, except elsewhere classified 4% 4% 4%

Footnote. SD: standard deviation. PSQI-J: Pittsburgh Sleep Quality Index (Japanese version).

workers with a DRP of less than 11 h. Sleep duration of
workers with a DRP of 14 h and more was longer than for
workers with a DRP of less than 14 h. There were no sig-
nificant differences in the sleep durations among the 14,
15, and 216 h DRP groups. The National Sleep Founda-
tion'” recommends 7-9 h of sleep duration and has stated
that less than 6 h sleep is not recommended for adults
(26-64 years). Sleep duration of less than 6 h was re-
ported as a risk for several health outcomes such as
stroke”, coronary heart disease®, and common cold'®.
Therefore, given the link between short sleep duration
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and these health problems, it is expected that the groups
with a DRP of less than 11 h, comprising those who have
short sleep duration, might be at a risk for these future
diseases. As well as sleep duration, both bedtime and
wake-up time linearly associated with DRP. It suggests
that shortage of sleep duration was caused by not only
later bedtime but also earlier wake-up time.

We examined the association between average sleep
quality and DRP. The mean PSQI-J score for workers
with a DRP of less than 13 h was above 6 points. As the
PSQI-J’s cutoff point for the primary insomnia score is
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5.5 (i.e., 26) points, these results indicated that some day-
time workers with a DRP of less than 13 h may deterio-
rate sleep quality. Workers with a DRP of 14 h and those
with more than 14 h were found to have a higher sleep
quality than workers with a DRP of less than 14 h. No
significant differences were found in the sleep quality
among workers with a 14, 15, and >16 hour DRP. Poor
sleep quality has been associated with several health is-
sues such as cardiovascular disease'”, depression”, and
death'”. Therefore, given the link between poor sleep
quality and these health problems, it is expected that the
groups with a DRP of less than 13 h, comprising those
who have poor sleep quality, might be at a risk for these
future diseases.

Although we described the relationships between DRP
and sleep duration and quality in Japanese permanent
daytime workers, a weekly working hour limit should be
discussed. The minimum 11 h DRP a day allows a maxi-

Fig. 1. Relation between daily rest periods and sleep dura-
tion. Mean sleep duration is an estimated marginal
value that is adjusted for sex, age, business type,
smoking status, and alcohol frequency. The error

bars indicate the standard error.

mum work duration of 65 h a week (five weekdays),
which is excessively long working hours. The EU’s
Working Time Directive recommend a minimum DRP
along with a limit to weekly working hours, which must
not exceed 48 h on average, including any overtime”. Tt is
necessary to establish both a minimum DRP and a weekly
working hour limit also in Japan.

For the relation among DRP, sleep duration, leisure
time, and commute time, DRP correlated with sleep dura-
tion and leisure time, suggesting that workers with longer
DRP have longer sleep duration and leisure time. On the
other hand, the correlation between DRP and sleep dura-
tion was relatively weak compared with leisure time, and
there were no significant differences in the sleep dura-
tions among the 14, 15, and 216 h DRP groups. These re-

Fig. 2. Relation between daily rest periods and sleep quality
(Pittsburgh Sleep Quality Index (PSQI-J) score). The
mean PSQI-J score is an estimated marginal value
that is adjusted for sex, age, business type, smoking
status, and alcohol frequency. The error bars indicate
the standard error. *The cutoff point for primary in-
somnia was 26.0. The 13 h DRP group was not over

the cutoff point.

Table 2. Mean (SE) bedtime, wake-up time, leisure time, and round-trip commute time in each group

Mean (SE)
Daily rest
period Leisure time Round-trip commute time Bedtime Wake-up time
(hour) (hour) (hour) (hour)
<10 hours 2.5(0.2) 1.2 (0.1) 24.4 (0.2) 5.7(0.1)
10 hours 3.4(0.1) 1.3 (0.1) 24.3 (0.1) 6.1 (0.1)
11 hours 4.1 (0.1) 1.4 (0.1) 23.9 (0.1) 6.0 (0.1)
12 hours 4.7 (0.1) 1.4 (0.0) 23.8 (0.1) 6.1 (0.0)
13 hours 5.7 (0.0) 1.4 (0.0) 23.7 (0.0) 6.2 (0.0)
14 hours 6.5 (0.0) 1.3 (0.0) 23.6 (0.0) 6.3 (0.0)
15 hours 7.1 (0.1) 1.4 (0.0) 23.8 (0.0) 6.5 (0.0)
>16 hours 8.5(0.1) 1.2 (0.1) 23.7 (0.1) 6.6 (0.1)

Mean bedtime, wake-up time, leisure time, and round-trip commute time are estimated marginal values
adjusted for sex, age, business type, smoking status, and alcohol frequency.
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sults suggest that Japanese daytime workers with a certain
DRP (more than 14 h) may prioritize (or be prioritized)
ensuring leisure time over sleep duration. Winwood et
al."” reported that behavior during leisure time activities
such as exercise, creative (hobby) activities, and social
activities was associated with fatigue recovery; this sug-
gests that ensuring leisure time is important to workers’
health. On the other hand, as described above, 7-9 h of
sleep duration were recommended for adults (26-64
years)'”. Although Kosugo" reported that a DRP of more
than 14 h is recommended to ensure an 8 h sleep duration,
the actual mean sleep duration for daytime workers with a
DRP of 14 h was 6.7 h in the present study. As a DRP of
14 h has a chance of ensuring 8 h sleep duration'”, it is
desirable to obtain the leisure time with ensuring the rec-
ommended sleep duration (7-9 hours)".

This study had several limitations. First, we did not
have information on whether the companies to which the
participants belonged employed any interval systems.
Second, in sample selection, we did not consider whether
the participants were permanent workers. As a result,
about 30% of the participants were nonpermanent work-
ers, and thus, we did not use their data for the analyses.
Third, leisure time would include unpaid work such as
housekeeping and caregiving, which may also influence
sleep duration and/or sleep quality. Fourth, the sleep du-
ration was subjectively assessed. It could be longer than
the objective sleep durations measured using objective
measurements (e.g., polysomnography)™. Finally, a web
survey would cause sampling biases. It could be possible
that some workers were too busy to participate in this sur-
vey, which resulted in a biased sample that included
fewer busy workers.

Although this study had some limitations, we describe
sleep quantity, sleep quality, and DRP in Japanese day-
time workers of a wider business community. Longer
DRP was associated with longer sleep durations and bet-
ter sleep quality. This finding is important because little is
known about the relation between DRP and sleep for day-
time workers.
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Abstract This study examined the association between health-related risks and sitting time in
three different domains covering a worker’s typical life. We investigated the beneficial effect of
replacing sitting time with standing/walking time in the workplace using the isotemporal sub-
stitution model (ISM). The survey was administered through the Internet. We recruited 11,729
Japanese workers by approximating industry ratios based on the 2015 Japan Labor Force Sur-
vey. The sitting times of specific domains, i.e. while working (during working time), workday
leisure time, and non-workday leisure time were collected by a validated questionnaire. We
used multiple logistic regression analyses to determine associations between health-related
risks and sitting time. Using the ISM approach, we estimated associations when we replaced
sitting with standing/walking in the workplace, and included a model that examined subgroups
of workers with and without exercise habits. The analyses involved 9,524 workers (43.4 + 11.1
years). The longest sitting time (>7.7 h) while working (during working time) was associated
with significant odds ratios (ORs) of diabetes (OR = 1.41, 95% CI 1.05-1.90), hyperlipidemia
(1.58, 1.23-2.01) when compared to the shortest sitting time (<3.8 h). Replacing 1 h/day of sit-
ting with an equal amount of standing/walking at the workplace was associated with a 4% de-
crease in risk for hyperlipidemia and 7% for heart disease. Furthermore, these results were no-
ticeable for workers with non-exercise habits. In conclusion, this study suggests that, especially
in the workplace, extended sitting time is associated with the risk of disease, and that replacing
occupational sitting with standing can effectively reduce the risk of disease in workers, particu-

larly for those with non-exercise habits.

Keywords : occupational health, sitting time, workplace, isotemporal substitution model

Introduction

Long sitting time is a significant public health concern.
Epidemiological studies show that long periods of sitting
is associated with metabolic disease"? and adversely af-
fects mental health?. It also affects all-cause mortality®
independent of physical activity. In recent years, because
of a sedentary work environment and increased automa-
tion, workers now spend about one third to one half of
their work time sitting®. If we consider sitting time in the
workplace as a deleterious health exposure factor, then
time spent sitting during work has important occupational
and public health implications®. Although previous stud-
ies have shown that occupational sitting time was as-
sociated with a higher health risk”®, other studies have
not shown an association between occupational physi-
cal activity and risk of disease'®*”. Furthermore, some
studies™*? found an increased risk of disease in active
workers compared to sedentary workers. Thus, whether

*Correspondence: rina.s0.2008@gmail.com
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occupational sitting time increases health risk is still con-
troversial. A systematic review' of the various techniques
for measuring sitting time is needed to help explain the
discrepancies.

Recently, we developed the Worker’s Living Activity-
time Questionnaire (WLAQ), which primarily evaluates
a worker’s sedentary behavior. Our previous studies'>'®
and another study*” showed that asking for the percentage
of time rather than the absolute length of time spent sit-
ting improved the questionnaire’s properties. The WLAQ
allowed us to measure time spent sitting and standing/
walking separately during three different domains: while
working, workday leisure time, and non-workday leisure
time. In this study, we extend our earlier finding that to
fully understand the relationship between sitting time
in the workplace and health-related risks for workers, it
is important to obtain prevalence estimates of the total
amount of time spent sitting. ldentifying the relationship
between sitting time and health-related risks may provide
anwers for dealing with such risks. Hence, the first pur-
pose of this study was to examine the association between
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health-related risks and sitting time in three domains in a
sample of Japanese workers from a range of employment
sectors using the WLAQ. Clarifying to what extent each
type of physical activity, including sitting or standing/
walking in the workplace, is related to risk of disease can
lead to development of evidence-based recommendations
regarding physical activity in the workplace.

The isotemporal substitution model (ISM) can examine
the effects of displacing one type of activity with another
type of activity for an equal amount of time'®. In general,
individuals spend each 24-hour day occupied in various
physical activities, and a decrease in any specific activity
requires an equal time substitution with another activ-
ity. The greatest advantage of the ISM is that it considers
interdependence and substitution effects; its results are
more reflective of real life with better interpretability
compared to typical models.

Although in the field of sedentary behavior research,
almost all studies using the ISM are based on data col-
lected via an accelerometer, the ISM is also applicable to
research using questionnaires. However, when applying
the 1ISM, the total amount of activity time must be deter-
mined. Conventional questionnaires, such as the Interna-
tional Physical Activity Questionnaire (IPAQ), do not in-
clude the concept of “total time” making them difficult to
incorporate into the ISM. On the other hand, the WLAQ
can calculate the total time of a worker’s three typical
domains. With regard to our secondary purpose, the pres-
ent study focuses on the estimated replacement effects of
occupational sitting time on health-related risks using the
ISM. To our knowledge, the association between sitting
time in different domains and health-related risks has not
been investigated using the ISM approach.

Methods

Participants and procedures. This cross-sectional sur-
vey started in 2016 with participants answering a self-
completed questionnaire that was administered through
the Internet. We recruited participants with the goal of
sampling a wide range of employment types based on
the composition ratio of employed persons according to
gender, age group (20 to 65 years old) and industry type
listed in the 2015 Japan Labor Force Survey (Ministry
of Internal Affairs and Communications)'®. Data were
collected through an internet-based investigation using a
research company with a voluntary registrant of approxi-
mately 11,300,000 people. The research company ran-
domly sent e-mail invitations for participation to enrolled
workers. The workers then agreed to participate in health-
related surveys, and they earned points available through
the Internet according to their answer status. Through the
Internet, 11,729 people responded. After carefully evalu-
ating the responses, we excluded 1,573 respondents due
to inappropriate answers or lack of data. We also excluded
632 of the part-time employees to equalize working hours
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for statistical purposes. Finally, 9,524 participants were
selected for this study. This study was conducted in ac-
cordance with the guidelines proposed in the Declaration
of Helsinki. The Ethics Committee of the National Insti-
tute of Occupational Safety and Health, Japan, reviewed
and approved the study protocol (H2742). All participants
were provided web-based informed consent.

Socio-demographic attributes. The socio-demographic
variables included gender, age, type of employment (reg-
ular staff, temporary worker, contract employee, entrusted
employee, others), presence or absence of shift work and
type of industry (16 categories) based on the Japanese
Ministry of Internal Affairs and Communications.

Exposure variables. The WLAQ™ is a self-adminis-
tered questionnaire that can measure time spent sitting
and walking (including standing) separately in three dif-
ferent domains covering a worker’s typical weekly life,
such as while working, workday leisure time, and non-
workday leisure time. Briefly, the WLAQ asks the partici-
pant for the proportion of time spent sitting or walking/
standing in a particular time period (e.g., total work time
per day). The WLAQ also asks for bedtime, rising time,
work start time and work end time on a typical day in the
previous month. From this information, we can calculate
the number of minutes per day participants spent sitting
or walking/standing for each of the three domains. The
proportion of each activity (sitting, walking/standing) was
multiplied by the total minutes of each domain (work-
ing time, workday leisure time, and non-workday leisure
time). The WLAQ has been shown to have acceptable
reliability and validity™>*®.

Health-related risks. Smoking status was categorized
as current smoker, ex-smoker or non-smoker. Frequency
of alcohol drinking was categorized as non-consumption,
once or twice per week, three to five times per week or
more than six times per week. Participants self-reported
their history of treatment for hypertension, diabetes, hy-
perlipidemia, stroke, heart disease, cancer and depression
received from medical institutions over the past year and
their medication information (hypertension, diabetes, hy-
perlipidemia). We assessed each participant’s depressive
symptoms using the Center for Epidemiologic Studies
Depression Scale (CES-D)®. Developers of the CES-D
indicate that scores at or above 16 points are suggestive
of depression.

Statistical Analyses. Continuous data are expressed as
mean = standard deviation (SD). The Student’s unpaired
t-tests were used to compare the differences between
male and female. Categorical data are represented as n (%)
with data analyzed using the chi-square test. A Kruskal-
Wallis test was used to demonstrate a significant differ-
ence between industry categories in sleep time, commute
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time, working time and leisure time over a 24 h day. The
total sample was categorized into tertiles of sitting time
within each domain: working time (<3.8 h, 3.8-7.7 h,
>7.7 h), leisure time in a workday (<2.9 h, 2.9-4.6 h, >4.6
h) and non-workday (<8.0 h, 8.0-11.6 h, >11.6 h). We
then conducted multiple logistic regression analyses to
examine independent relationships between health-related
risks and sitting time within the three domains. We also
examined the substitution effects of replacing sitting time
with standing/walking time in the workplace using the
ISM. This analysis assumes that any given time spent in
one activity will lead to an isotemporal displacement of
another activity while total time is kept constant'®. For
example, in this study, to estimate the effect of substitut-
ing 1 h/day of sitting with 1 h/day of standing/walking
in the workplace, sitting time is removed from the model
and adjusted for total working time. Detailed analysis of
‘subgroup with exercise habit’, defined by the Ministry
of Health, Labour and Welfare* as continual exercise for
at least 30 minutes per day 2 days per week over a year
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or more, was performed by ISM. In the present study,
we defined hypertension, diabetes, hyperlipidemia, heart
disease, cancer, depression and depressive symptoms as
health-related risks, and considered participants as having
one of these seven health-related risks if they were diag-
nosed within 1 year or were currently taking medication
for the risk. In the multiple logistic regression analysis,
age, gender, smoking, alcohol, exercise habits and shift
work were adjusted as confounders. Odds ratios (ORs)
and 95 % confidence intervals (CIs) were calculated for
each variable. All statistical analyses were performed us-
ing SAS, version 9.3 (SAS Institute Japan, Tokyo, Japan)
and results were considered significant at P < 0.05.

Results

Table 1 lists the industry component ratios from the
2015 Japan Labor Force Survey and the present study.
The industry component ratios of our participants closely
resembled the component ratios of the 16 industry types

Table 1. Comparison of the component ratios of 16 industry types from the 2015 Labor
Force Survey and the present study.
Labor Force
Industry Survey (24) Present study
n? % n %
Agriculture and Forestry 224 3.50% 163 1.70%
Construction 491 7.70% 675 7.10%
Manufacturing 1033 16.30% 1624 17.10%
Information and Communications 218 3.40% 453 4.80%
Transport and Postal activities 326 5.10% 493 5.20%
Wholesale and Retail trade 1067  16.80% 1469 15.40%
Finance and Insurance 170 2.70% 260 2.70%
Real estate and goods rental and leasing 131 2.10% 184 1.90%
Scie{ntiﬁc research, professional and technical 295 3.50% 3136 3.50%
services
Accommodations, eating and drinking services 390 6.10% 498  5.20%
Living-related and personal services 238 3.80% 313 3.50%
Education, learning support 308 490% 593 6.20%
Medical, Health care and Welfare 812 12.80% 1441 15.10%
Compound services 65 1.00% 103 1.10%
Services, N.E.C 423 6.70% 596  6.30%
Government 225 3.50% 323 3.40%
Total 6346° 100.00% 9524 100.00%

a Ten thousand persons
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in Japan.

Table 2 shows the general characteristics of the partici-
pants. Entire working hours account for 40% of daily life,
sitting time at work occupies more than half (53.1%) of
working hours. The sitting times for the other domains
were 59.0% sitting during leisure time on a workday and
60.3 % during a non-workday. The average sleep time
on a work day was 6.6 h with no significant gender dif-
ference (male: 6.5 £ 1.6 h; female: 6.7 £ 1.6 h). How-
ever, there were significant differences between male
and female in domain-specific times and health-related
risks. Working time, sitting time while working, workday
leisure time, and non-workday sitting time were signifi-
cantly greater for males than for females (P < 0.005).

Fig. 1 displays the proportion of a 24 h day occupied
by the four specific domains in each industry (A) and the
percentage of sitting time while working and on a non-

workday (B). In Fig. 1 (A), there was a significant differ-
ence among industry categories in sleep time, commute
time, working time and leisure time. The industries with
the longest working times were “information and com-
munications” (10.0 £ 1.6 h), “construction” (9.9 + 1.9 h),
“manufacturing” (9.8 + 1.8 h) and “finance and insur-
ance” (9.8 £ 2.1 h). Illustrated in Fig. 1 (B), the percent-
ages of sitting times were significantly different among
industries during both working (P < 0.001) and non-
workday (P =0.026). The industry with the longest sitting
time at work was “information and communications” (8.1
+ 2.5 h), and the shortest was “accomodations, eating and
drinking services” (2.5 £ 3.2 h).

Table 3 shows logistic regression models for the as-
sociation between sitting time and health-related risks in
each domain. When fully adjusted by age, gender, smok-
ing status, alcohol status, exercise habits, shift work, and

Table 2. Characteristics of the study participants.

Total Male Female
Number (%) 9,524 (100) 5,193 (54.5) 4,331 (45.5)
Age, year* 434 =+ 11.1 448 = 109 416 = 112
Working time, hours* 9.6 £ 2.1 103 £ 1.9 87 = 2.1
Sitting time during working time,
hours* 51 £ 39 55 £ 4 46 £ 37
Leisure time on workday, hours* 66 £ 27 58 £ 24 75 £ 27
Sitting time during leisure time on
workday, hours* 39 £ 23 35 £ 21 42 £ 24
Leisure time on non-workday, hours* 159 = 26 16.1 = 24 156 = 2.8
Sitting time on non-workday, hours* 96 £ 3.8 99 =+ 39 92 =+ 37
Smoking status* n (%)
Current smoker 2,410 (25.3) 1,710 (18.0) 700 (7.4)
Ex-smoker 1,893 (19.9) 1,319 (13.8) 574 (6.0)
Non-smoker 5,221 (54.8) 2,164 (22.7) 3,057 (32.1)
Alcohol status* n (%)
Non-consumption 4,273 (49.6) 2,104 (22.1) 2,619 (27.5)
Once or twice per week 2,001 (21.0) 1,086 (11.4) 915 (9.6)
Three to five times per week 1,021 (10.7) 686 (7.2) 335(3.5)
More than six times per week 1,779 (18.7) 1,317 (13.8) 462 (4.9)
Medical status, n (%)
Hypertension* 875(9.2) 675 (7.1) 200 (2.1)
Diabetes* 341 (3.6) 286 (3.0) 55(0.6)
Hyperlipidemia* 550 (5.8) 417 (4.4) 133 (1.4)
Heart disease* 58 (0.6) 47 (0.5) 11 (0.1)
Cancer* 79 (0.8) 33(0.4) 46 (0.5)
Depression 323 (3.4) 192 (2.0) 131 (1.4)
Depressive symptoms* 2,628 (27.6) 1,371 (14.4) 1,257 (13.2)

Values are presented as n (%) or mean + standard deviation. Abbreviations: *Significant
differences were observed between male and female (p < 0.05).
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Fig. 1 (A) Proportion of a 24 h day spent on sleep time, commute time, working time and leisure time of a workday
in over 16 industry sectors. (B) Percentage of sitting time while working and during a non-workday in over

16 industry sectors.

The 16 industry sectors are as follows: 1. Agriculture and Forestry; 2. Construction; 3. Manufacturing; 4. In-
formation and Communications; 5. Transport and Postal activities; 6. Wholesale and Retail trade; 7. Finance
and Insurance; 8. Real estate and goods rental and leasing; 9. Scientific research, professional and technical
services; 10. Accommodations, eating and drinking services; 11. Living-related and personal services; 12.
Education, learning support; 13. Medical, Health care and Welfare; 14. Compound services; 15. Services,

N.E.C; 16. Government.

industry type in model 3, the longest sitting time during
working time (> 7.7 h) was associated with significant
ORs of diabetes (OR = 1.41, 95% CI 1.05-1.90), hyperlip-
idemia (OR = 1.58, 95% CI 1.23-2.01) when compared to
the shortest sitting time (< 3.8 h). On the other hand, there
were significant ORs only of diabetes in leisure time on
a workday (OR = 1.36, 95% CI 1.04-1.78) and of CES-D
on a non-workday (OR = 1.21, 95% CI 1.08-1.37). These
results were not changed when participants were limited
to between 40 and 65 years old.

The results of the ISM are displayed in Table 4. The
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substitution model suggests that, reallocating 1 h/day
from sitting time to 1 h/day standing/walking time in
the workplace was associated with a 4% lower risk of
hyperlipidemia and an even greater risk reduction of 7%
for heart disease. Table 5 shows a detailed analysis of
subgroups. The replacement benefits of sitting time with
standing/walking time in the workplace were associ-
ated with a 4% lower risk of hyperlipidemia and an 11%
lower risk of heart disease only in participants with non-
exercise habits. In contrast, substituting 1 h/day of sitting
time with standing/walking time did not seem to be sig-
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nificantly associated with any health risks (e.g., hyperlip-
idemia: OR = 0.98, 95% CI 0.93-1.03; heart disease: OR
= 1.06, 95% CI 0.92-1.23) in participants with exercise
habits. (Table 4, Table 5)

Discussion

The novel finding in this study is that a long time sitting
during work is significantly associated with an increased
risk of diabetes and hyperlipidemia. Futhermore, replac-
ing 1 h/day of sitting with an equal amount of standing/
walking in the workplace was associated with a 4% de-
crease in risk for hyperlipidemia and a 7% decrease for
heart disease. Interestingly, this phenomenon was espe-
cially apparent in workers with non-exercise habits.

The prominent results of this study, showing the signifi-
cant association between sitting time during work and risk
of diabetes and hyperlipidemia, are consistent with previ-
ous studies that suggest an adverse association between
sitting time during specific domains, including work,
metabolic syndrome™ and diabetes?®*”. Those previous
studies were adjusted for general physical activity, and
the results suggest that occupational sitting time may be
a potential independent factor effecting health outcomes.
However, those studies®*” evaluated sitting time using a
‘categories scale’ (i.e low, moderate, high), which likely
lacked sensitivity for detecting the specific relationship
between sitting time at work and health outcomes. In con-

trast, our results are based on the calculated time spent
sitting and should contribute to a deeper understanding of
the association between worker’s sitting time in the work-
place and health-related risks. Our logistic regression
analysis also included the other specific domains. As a
result, we found that sitting time during leisure time on a
workday was only associated with diabetes. Similarly, the
present analysis showed that the longest sitting time (>11.6
h) on a non-workday was only associated with depressive
symptoms as measured by the CES-D.

The mechanisms of too much sitting affecting health-
related risks are not fully known, but several previous
studies have suggested that prolonged sitting results in
increased plasma triglyceride levels, decreased levels of
high-density lipoprotein cholesterol and decreased insu-
lin sensitivity, which appear to reduce metabolic® and
vascular health?®. It has also been suggested that sitting
behavior affects metabolic functions such as reducing
glycemic-control and increasing the risk of type 2 diabe-
tes?”. Although the present study showed that prolonged
sedentary time on a non-workday increased depressive
symptoms, the causal factors remain unknown.

One more challenging finding that the ISM approach
allowed us to consider for the first time in this cross-sec-
tional study was that reallocating 1 h/day of sitting time
with 1 h/day of standing/walking in the workplace could
have health benefits by decreasing the risk of hyperlipid-
emia by 4% and heart disease by 7%. The ISM controls

Isotemporal substitution models for disease in all participants.

. L Total time
Standing/walking time o
(working time)

OR (95% CI) OR (95% CI)

Table 4.
Sitting time
OR (95% CI)
Hypertension
Partition 1.01 (0.98-1.04)

Replacement/substitution Dropped
Diabetes

Partition 1.04 (1.00-1.08)

Replacement/substitution Dropped
Hyperlipidemia

Partition 1.04 (1.01-1.08)

Replacement/substitution Dropped

Heart disease

Partition 1.02 (0.94-1.11)

Replacement/substitution Dropped
Cancer

Partition 1.10 (1.00-1.21)

Replacement/substitution Dropped

1.00 (0.97-1.02) -
0.99 (0.97-1.01) 1.00 (0.96-1.04)

1.01 (0.97-1.05) -
0.99 (0.96-1.02) 1.04 (0.98-1.10)

0.98 (0.95-1.01) -
0.96 (0.94-0.98) 1.03 (0.98-1.08)

0.92 (0.86-0.99) -
0.93 (0.87-0.99) 0.92 (0.80-1.06)

1.03 (0.93-1.14) -
0.97 (0.91-1.04) 1.02 (0.91-1.15)

Values are presented as odds ratio (OR) and (95% confidence interval). The significant OR (95% confidence
interval) are indicated in the table by boldface values. Model was adjusted for age, gender, smoking status,
alcohol status, exercise habits, shift work and industry types (0: no, 1: yes).

101



JPFSM: So R, et al.

"(s9A :T ‘ou :0) sadA1 Ansnpul pue XJ0M 1J1Ys ‘Sniels JoyodJe ‘snyeis Buiyows ‘lapusb

‘aBe 1oy parsnipe sem [apoIAl sanjeA 30e)pjog Aq 8]gel 8yl Ul patedlpul a1e (JeAIIUl S0USPIILOD %4G6) YO 1uealiubis sy *(JeAIslul S0USPIIL0D %4G6) PuR (HO) O11el Sppo se pajussald are sanjep

(£2'1-52°0) 96°0

(8€'1-9°0) €0°T

(0 T-#0T) 9T'T

(ST°T-96°0) SO'T

(ST'1-96'0) SO'T

(¢1'1-28°0) 66°0
(¢2'1-58°0) 20'T

(€2'1-26°0) 90°T
(9v'1-68°0) ¥T'T

(€0°'1-£6°0) 86°0
(€T'1-26'0) SO'T

(L0'1-86°0) 20T
(8T'1-86°0) 80'T

(L0'7-86°0) 20'T
(2T'1-66°0) SO'T

paddoiqg
(62'1-680) 20'T

paddoig
(#7'1-68°0) TT'T

paddoig
(6T'T-T0T) OT'T

paddoig
(LT1-96°0) SO'T

paddoiqg
(TT'T-260) ¥0'T

(6T°T-26'0) SO'T

(#0'1-92°0) 68°0

(90'1-G6°0) 00'T

(0T'1-96°0) £0'T

(#0°1-56°0) 66°0

(#0°1-68°0) L6°0
(8T°1-26°0) ¥O'T

(96°0-£8'0) 68°0
(56°0-28°0) 88°0

(86°0-£6°0) 96°0
(00'T-76°0) £6°0

(T0'T-76°0) 86°0
(#0°'1-66°0) 66°0

(T0°T-96°0) 86°0
(10'1-96°0) 86°0

paddoig
(S2'1-00T) CT'T

paddoig
(FT'T-#6°0) €0'T

paddoig
(Z0'T-00'T) €0°T

paddoi@
(80'T-66°0) ¥0'T

paddoig
(#0'1-86°0) T0'T

uonnmsgnsauswWae|day
uoniJed

133ue)
uonnmsgnsauawWae|day
uoniJed

aseasip LeaH
uonnIIsqnsuawWade|dey
uomied

elwapidipadAH
uonnmsgnsauswade|day
uoniJed

salaqelq
uonnmsgnsauswade|day
uonJed

uolsusladAH

(12 %s6) HO

(1D %56) 4O

(12 %56) 4O

(1D %S6) °O

(12 %56) 4O

(12 %56) 4O

(own Bunyiom)

(swn Buptiom)

awn Bunus

102

awin Bupjrem/buipuels awn Bumis awn Bupjremybuipueis

awun [e10 | awn [e10 |

(9T8'T = u) suqey asio1oxg (804'2 = U) suqey as1o1oxa-UON

008

"S110eY 8S1049%3 AQaseasip JoJ S|apow uonmnsgns ejodwsalos| ' ajgel



JPFSM : Health benefit of isotemporal replacement of sitting with standing

for the confounding effect of total working time; hence,
the observed associations between on-the-job sitting and
standing/walking are independent of total working time.
Interestingly, the above health benefits were not seen in
workers with exercise habits. These findings are con-
sistent with Matthews et al.”®® demonstrating the health
benefits associated with replacing sitting time with an
equal amount of different types of physical activity in less
active (<2 hrs/d overall activity) and more active (>2 hrs/
d) participants. Although, this previous study did not fo-
cus on exercise habits, but on total activity time, only the
less active participants, who replaced one hour per day of
sitting with an equal amount of given physical activity,
were associated with lower mortality. These findings sug-
gest that, especially in less activity people, replacement
of sitting time with a more physically active lifestyle may
bring additional health benefits.

Almost all previous studies®®*? using ISM showed that
replacing sedentary time with any physical activity, from
light-intensity to moderate-vigorous physical activity,
was an effective strategy for improving health outcomes
such as body mass index®**", waist circumference?*? and
metabolic outcomes®**®. These previous studies primarily
targeted the reduction of sitting and promotion of physi-
cal activity. Another large-scale epidemiological study*”
using the ISM approach replaced sedentary time with
standing time and showed a 3% decrease in mortality.
Furthermore, Katzmarzyk et al.* used a non-substitution-
al approach and reported that the proportion of daily time
spent standing is associated with a lower OR for all-cause
and cardiovascular disease mortality among physically-
inactive participants only. Our study is in line with these
previous studies**, and we believe that replacing sitting
with standing/walking is a good first step and a more real-
istic goal for workers with non-exercise habits in a work
environment.

The first major strength of our study was the large
worker population and wide range of employment sec-
tors that were encompassed. Thus, our findings could be
generalized to most Japanese workers and workplaces.
Secondly, the validated WLAQ provided continuous
time outcome data for use with the ISM and allowed us
to examine the replacement effect of sitting time with
standing/walking time in the workplace. Most previous
studies®*¥ incorporating the 1ISM have used accelerom-
etry data to assess sedentary time, because analyzing the
accelerometry output can reveal the length of time spent
on each activity during specific domains, and also total
activity time. Our study also had some limitations. First,
although our results are based on a large cross-section of
Japanese workers, the data was collected in an internet
setting. Data collection through the internet runs the risk
of questionable legitimacy if the contents are not properly
maintained. Furthermore, the sample collection through
the internet survey was not random. These limitations
may influence some of the associations obtained between
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sitting time and health-related risks. Second, lifestyles
associated with health risk, such as eating behavior, were
not adjusted for multiple logistic regression analysis,
which may also influence the results. In addition, it is not
possible to determine causality, because this study only
carried out a cross-sectional examination. Therefore, fur-
ther studies are needed to clarify these issues.

In conclusion, in this sample of Japanese employees,
sitting time comprised 56.8% of total work time, 58.2%
of leisure time on a workday and 60.3% of a non-work-
day. In the present study, sitting during working time was
asoociated with an increased risk of diabetes and hyper-
lipidemia. In addition, replacing 1 h/day of sitting while
working with 1 h/day of standing/walking was associated
with a decreased risk of hyperlipidemia and heart disease,
and these replacement effects were evident particularly
among workers with non-exercise habits. Certainly, an
expanded experimental study is needed to fully under-
stand the mechanisms of these associations. However, our
results provide new insight into the potential effects of
reallocating sitting time during work that may be used for
promoting worker’s health guidelines. It also may give di-
rection to intervention studies examining the appropriate
amount of time that should be reallocated.
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Differences in Work-Related Adverse Events by Sex and
Industry in Cases Involving Compensation for Mental
Disorders and Suicide in Japan from 2010 to 2014

Takashi Yamauchi, PhD, Takeshi Sasaki, MS, Toru Yoshikawa, MD, Shun Matsumoto, BA,
Masaya Takahashi, PhD, Machi Suka, MD, and Hiroyuki Yanagisawa, MD

Objective: This study aimed to clarify whether work-related adverse events
in cases involving compensation for mental disorders and suicide differ by
sex and industry using a database containing all relevant cases reported from
2010 to 2014 in Japan. Methods: A total of 1362 eligible cases involving
compensation for mental disorders (422 females and 940 males) were
analyzed. Results: Among males, 55.7% of cases were attributed to “long
working hours.” In both sexes, the frequencies of cases attributed to “long
working hours” and “ether—events”, differed significantly by industry.
Among cases involving compensation for suicide, 71.4% were attributed
to “long working hours.” Conclusions: The frequency distribution of work-
related adverse events differed significantly by sex and industry. These
differences should be taken into consideration in the development of
industry-specific preventive measures for occupational mental disorders.

Keywords: industry, mental disorders, workers’

compensation, work-related adverse events
M ental disorders and suicide resulting from overwork or work-
related issues, such as long working hours, workplace
bullying, and work-related accidents, represent major occupational
health problems worldwide.' = These issues are particularly preva-
lent in Asian countries*”” including Japan, where the number of
Industrial Accident Compensation Insurance (IACI) claims for
mental disorders and suicide following the onset of mental disorders
has increased sharply in recent years.> According to the National
Police Agency of Japan, 1978 people committed suicide in 2016
because of work-related issues such as workplace bullying/harass-
ment and exhaustion caused by overwork.

A previous study has shown that incidence rates of cases
involving IACI claims for mental disorders differ by industry.” One
possible reason for this is that both the quality and quantity of work-
related adverse events that employees are prone to differ by sex and
industry. For example, previous reports suggested that male employ-
ees in information technology, scientific/technical services, and
transport industries are more likely to work long hours compared
with other industries in Japan.® However, no study has examined
whether work-related adverse events in cases involving workers’
compensation for mental disorders differ by sex and industry using
nationwide data in Asian populations.

overwork, suicide,
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In 2015, the Cabinet of Japan adopted the “Principles of
Preventive Measures against Overwork-Related Disorders,””®
which provided a practical framework for the prevention of over-
work-related disorders. One of the major objectives of the principles
to be implemented by the Japanese government is to increase
awareness of overwork-related disorders, including to promote
preventive measures based on business practice according to indus-
try. A better understanding of the association between industry and
work-related adverse events might contribute to the development of
industry-specific preventive measures for occupational mental dis-
orders and suicide among employees.

The present study examined whether the frequency distribu-
tion of work-related adverse events in cases involving workers’
compensation for mental disorders and suicide differ by sex and
industry using a database containing all relevant cases reported from
2010 to 2014 in Japan.

METHODS

Data Source and Procedures

The Research Center for Overwork-Related Disorders at the
National Institute of Occupational Safety and Health in Japan
collected information regarding all IACI claims concerning mental
disorders and suicide, for which approval decisions were made
between January 2010 and March 2015, with administrative support
provided by the Japanese Ministry of Health, Labour and Welfare
(MHLW) on the basis of the “Act on Promotion of Preventive
Measures against Karoshi and Other Overwork-Related Health
Disorders,”'! which was enacted in June 2014. The prefectural
Labour Bureaus and Labour Standards Inspection Offices provided
official investigation and decision reports for all compensation cases
during the 5-year study period.

An anonymous database of all cases of compensation for
mental disorders/suicide during the study period was developed
with administrative support from the MHLW. The database included
information regarding year of compensation, sex, industry, and
work-related adverse events.

Cases meeting the following eligibility criteria were included
in this study: (1) absence of incorrect/duplicate data, (2) approval
decision made between January 2010 and March 2015, and (3)
compensation approved according to the latest recognition criteria
(ie, criteria for recognizing mental disorders due to psychological
burden) established by the MHLW in December 2011.'

Initially, details of 2056 compensation cases were identified.
Of these, 56 were excluded due to the presence of incorrect/
duplicate data or lack of approval decisions during the study period.
Moreover, an additional 631 cases were excluded because compen-
sation was not approved according to the 2011 Recognition Criteria
for Occupational Mental Disorders (Fig. 1).

This study was approved by the ethics review board of the
National Institute of Occupational Safety and Health in Japan. All
potential cases of compensation (and their family members/relatives
for suicide cases) were informed of the study goals and had the
opportunity to opt out if they did not want their information to be
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Potential participants (n = 2,056)

Included incorrect or duplicate data
or the approval decision was not
made during the study period (n =
——————————— 56); Not compensated according to
the new recognition criteria
established in December 2011 (n =
631)

Eligible participants (n = 1,369)

Missing data regarding industry (n =
7

Included participants
(n=1,362)

FIGURE 1. Flow diagram for participant selection.

used for research purposes via the official website of the MHLW or
National Institute of Occupational Safety and Health, Japan.

Industry

Industry was classified according to the Japan Standard
Industrial Classification,'® established by the Ministry of Internal
Affairs and Communications of Japan. The information regarding
industry was provided by the MHLW for each case.

Work-Related Adverse Events

For each case, the presence/absence of work-related adverse
events was investigated by Labour Standard Inspection Offices using
the list of work-related adverse events in the 2011 Recognition
Criteria for Occupational Mental Disorders. The list contains two
extremely severe events (ie, “‘extremely psychologically stressful
event,” such as life-threatening injuries, and “‘extremely long working
hours,” defined as more than or equal to 160 hours of overtime per

month prior to the onset of mental disorders) and 36 specific work-
related adverse events, such as long working hours (defined as more
than or equal to 80 hours of overtime per month prior to the onset of
mental disorders), failure in work, excessive responsibility, changes in
role or position, and interpersonal relationships. When no extremely
severe events were applicable, the evaluation was to be made in
reference to respective specific work-related adverse events. In this
study, work-related adverse events were classified into the following
four categories according to frequency for analysis: (1) “long work-
ing hours,” (2) events involving work-related accidents/disasters
(“accidents/disasters™), (3) events involving interpersonal conflict
at the workplace, including workplace bullying and sexual harass-
ment (“interpersonal conflict’”), and (4) other work-related adverse
events (“other events”) including making crucial mistakes on the job
or being forced out of work.

Statistical Analysis

Cross-tabulation was performed according to sex, industry, and
work-related adverse events. To examine whether the frequency
distribution of cases involving IACI claims differed by sex and
industry, we performed chi-squared tests and analysis of residuals
for each work-related adverse event separately for males and females.
Following Cochran rule,'* we did not conduct a chi-squared test for
suicide cases due to the small sample size, especially for females.
P < 0.05 was considered statistically significant. All statistical anal-
yses were performed using SAS version 9.4 (SAS Institute, Cary, NC).

RESULTS

Of the 1369 eligible cases, seven were excluded due to
missing data regarding industry. Therefore, data from 1362 cases
involving IACI claims for mental disorders (422 females and 940
males; mean age, 39.0 [SB, 11.1] years), including 241 suicide cases
(7 females and 234 males), were ultimately analyzed in this study
(Fig. 1). Due to the small number of female suicide cases, only data
concerning male suicide cases are presented.

Mental Disorders
Tables 1 and 2 show the numbers of cases involving
compensation for mental disorders according to sex, industry,

TABLE 1. Numbers of Compensation Cases for Mental Disorders According to Industry and Work-Related Events in Males

Long Working Accidents/ Interpersonal Other
Hours Disasters Conflict Events

Industry n % n % n % n % No. of Case®
Medical/health/welfare 16 48.5% 6 18.2% 8 24.2% 5 15.2% 33
Transport/postal aetivities 76 61.3% 40" 32.3% 13 10.5% 12 9.7% 124
Wholesale/retail trade 70 50.0% 27 19.3% 33 23.6% 22 15.7% 140
Scientific/technical services 31 63.3% 11 22.4% 4 8.2% 5 10.2% 49
Education/learning support 10 50.0% 2 10.0% 3 15.0% 7 35.0% 20
Finance/insurance 11 57.9% 3 15.8% 5 26.3% 2 10.5% 19
Construction 38" 44.7% 37" 43.5% 12 14.1% 6 7.1% 85
Other services 45 58.4% 19 24.7% 9 11.7% 11 14.3% 77
Accommodation/food services 42" 76.4% 3" 5.5% 10 18.2% 5 9.1% 55
Information/communication 53" 76.8% 3" 4.3% 5 7.2% 9 13.0% 69
Entertainment 14 73.7% 3 15.8% 4 21.1% 0 0.0% 19
Manufacturing 92" 47.2% 61" 31.3% 37 19.0% 22 11.3% 195
Agriculture/forestry 3 30.0% 7 70.0% 2 20.0% 1 10.0% 10
Real estate/leasing 17 63.0% 4 14.8% 4 14.8% 2 7.4% 27
Other industries 6 33.3% 10* 55.6% 2 11.1% 0 0.0% 18
Total 524 55.7% 236 25.1% 151 16.1% 109 11.6% 940
X 47.1" 78.6" 21.7 22.1

“The sum of numbers of cases attributed to each type of work-related event is not necessarily equal to the absolute number of cases for each industry, since cases attributed to

multiple events were included in the study.
*P <0.05.
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TABLE 2. Numbers of Compensation Cases for Mental Disorders According to Industry and Work-Related Events in Females

Long Working Accidents/ Interpersonal Other
Hours Disasters Conflict Events

Industry n % n % n % n % No. of Case®
Medical/health/welfare 21" 16.4% 68" 53.1% 25* 19.5% 18 14.1% 128
Transport/postal activities 5 18.5% 14 51.9% 10 37.0% 1 3.7% 27
Wholesale/retail trade 11 19.3% 23 40.4% 20 35.1% 6 10.5% 57
Scientific/technical services 7" 53.8% 2 15.4% 3 23.1% 1 7.7% 13
Education/learning support 4 23.5% 6 35.3% 8 47.1% 2 11.8% 17
Finance/insurance 2 12.5% 10 62.5% 5 31.3% 1 6.3% 16
Construction 1 16.7% 0" 0.0% 4 66.7% 1 16.7% 6
Other services 10 29.4% 13 38.2% 12 35.3% 3 8.8% 34
Accommodation/food services 9 30.0% 15 50.0% 10 33.3% 3 10.0% 30
Information/communication 13* 68.4% 1" 5.3% 5 26.3% 1 5.3% 19
Entertainment 8" 72.7% 1" 9.1% 7 63.6% 0 0.0% 11
Manufacturing 8 17.0% 16 34.0% 25* 53.2% 3 6.4% 47
Agriculture/forestry 0 0.0% 1 50.0% 1 50.0% 0 0.0% 2
Real estate/leasing 5" 55.6% 1 11.1% 4 44.4% 0 0.0% 9
Other industries 0 0.0% 3 50.0% 2 33.3% 1 16.7% 6
Total 104 24.6% 174 41.2% 141 33.4% 41 9.7% 422
X 56.5" 40.3" 304" 8.4

“The sum of numbers of cases attributed to each type of work-related event is not necessarily equal to the absolute number of cases for each industry, since cases attributed to

multiple events were included in the study.
P <0.05.

and work-related adverse events. In males (Table 1), 55.7%, 25.1%,
16.1%, and 11.6% of cases were attributed to “‘long working hours,”
“accidents/disasters,” “‘interpersonal conflict,” and “other events,”
respectively. By industry, the number of cases involving compen-
sation for mental disorders was the highest in the “manufacturing”
industry, followed by “wholesale and retail trade,” ‘“‘transport and
postal aetivities,” and “construction” industries.

Among males, significant differences were observed in the
presence/absence of “long working hours” and ‘“‘accidents/disas-
ters” by industry. Over 70% of cases were attributed to ‘“‘long
working hours” in “accommodation and food service” and “‘infor-
mation/communication’ industries. Significantly more cases were
attributed to “‘accidents/disasters” in ‘“‘construction,” ‘‘transport/
postal services,” and ‘“‘manufacturing” industries compared with
other industries, except for ““‘agriculture/forestry’’ and “‘other indus-
tries,” which had relatively small numbers of cases.

In females (Table 2), 24.6%, 41.2%, 33.4%, and 9.7% of cases
were attributed to “long working hours,” “accidents/disasters,”
“interpersonal conflict,” and “other events,” respectively. By indus-
try, the number of cases involving compensation for mental disorders
was the highest in the “medical/health/welfare” industry, followed by
“wholesale/retail trade” and ‘“manufacturing” industries.

Among females, significant differences were observed in the
presence/absence of “long working hours,” ‘““accidents/disasters,”
and “interpersonal conflict” by industry. Approximately, 70% of
cases in “‘entertainment’ and ‘‘information/communication’” indus-
tries were attributed to “long working hours,” in contrast to less
than 20% in some industries (eg, ‘‘medical/health/welfare” indus-
try). On the other hand, more cases were attributed to “accidents/
disasters” in the ‘“‘medical/health/welfare” industry. Significantly
more cases were attributed to ‘“‘interpersonal conflict” in
“manufacturing” and ‘“‘entertainment” industries compared with
other industries, except for the “construction’” industry, which had a
relatively small number of cases.

Suicide

Table 3 shows the number of cases involving compensation
for suicide according to industry and work-related events in males.

Of all cases, 71.4%, 6.4%, 12.8%, and 17.1% were attributed to
“long working hours,” “‘accidents/disasters,” ‘“‘interpersonal con-
flict,” and ‘“‘other events,” respectively. By industry, the number of
cases involving compensation for suicide was the highest in the
“manufacturing” industry, followed by ‘“wholesale/retail trade,”
“construction,” ‘‘transport/postal aetivities,” and ‘“‘information/
communication” industries. Notably, in the “‘information/commu-
nication”’ industry, 90% of cases were attributed to “long working
hours.”

DISCUSSION

This study examined whether the frequency distribution of
work-related adverse events in cases involving compensation for
mental disorders and suicide differed by sex and industry using a
database containing all relevant cases reported in Japan over a 5-
year period.

In males, 55.7% of cases involving compensation for mental
disorders were attributed to “‘long working hours,” in contrast to
24.6% in females. These findings are consistent with a previous
report'® in that long working hours prior to the onset of mental
disorders are more frequently noted in males than in females. On the
other hand, the proportion of cases attributed to “‘long working
hours” significantly differed by industry. While over 70% of cases
were attributed to “long working hours™ in ‘‘accommodation/food
service” and “information/communication’ industries, the propor-
tion was less than 50% in “construction” and ‘“‘manufacturing”
industries. Consistent findings were reported by the Government of
Japan in 2016, which showed that male full-time workers employed
in ‘““accommodation/food service” and ‘‘information/communica-
tion” industries are more likely to work long hours compared with
those employed in other industries in Japan.® Because of, for
example, late-night work, low decision latitude, and short-notice
deadlines in these industries, the need for employees, especially
young employees, to work long hours might be more prominent than
it was in other industries. These findings suggest that inspections at
private companies to monitor illegally long working hours can be
effective in preventing occupational mental disorders in Japan,
particularly in these specific industries.

© 2018 American College of Occupational and Environmental Medicine 3
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TABLE 3. Numbers of Compensation Cases for Suicide According to Industry and Work-Related Events in Males

Long Working Accidents/ Interpersonal Other
Hours Disasters Conflict Events
Industry n % n % n % n % No. of Case®
Medical/health/welfare 4 44.4% 3 33.3% 0 0.0% 3 33.3% 9
Transport/postal aetivities, 14 66.7% 1 4.8% 2 9.5% 6 28.6% 21
Wholesale/retail trade 27 65.9% 0 0.0% 8 19.5% 11 26.8% 41
Scientific/technical services 14 93.3% 1 6.7% 0 0.0% 1 6.7% 15
Education/learning support 1 50.0% 0 0.0% 0 0.0% 1 50.0% 2
Finance/insurance 7 77.8% 0 0.0% 1 11.1% 2 22.2% 9
Construction 22 73.3% 4 13.3% 3 10.0% 3 10.0% 30
Other services 12 92.3% 0 0.0% 2 15.4% 1 7.7% 13
Accommodation/food services 4 100.0% 0 0.0% 0 0.0% 0 0.0% 4
Information/communication 20 95.2% 0 0.0% 1 4.8% 1 4.8% 21
Entertainment 2 100.0% 0 0.0% 0 0.0% 0 0.0% 2
Manufacturing 33 60.0% 5 9.1% 9 16.4% 10 18.2% 55
Agriculture/forestry 1 50.0% 0 0.0% 1 50.0% 1 50.0% 2
Real estate/leasing 5 62.5% 0 0.0% 3 37.5% 0 0.0% 8
Other industries 1 50.0% 1 50.0% 0 0.0% 0 0.0% 2
Total 167 71.4% 15 6.4% 30 12.8% 40 17.1% 234

“The sum of numbers of cases attributed to each type of work-related event is not necessarily equal to the absolute number of cases for each industry, since cases attributed to

multiple events were included in the study.

Among males, 25.1% of cases involving compensation for
mental disorders were attributed to ‘‘accidents/disasters,” and pro-
portions by industry were higher for “construction,” “transport/
postal services,” and “manufacturing” industries. Male workers in
these industries might be exposed to work-related accidents and
disastrous events more frequently compared with other industries.
However, proportions of cases attributed to “long working hours”
were higher than those attributed to “accidents/disasters” in all
industries, except for “agriculture/forestry’” and ‘‘other industries,”
which had relatively small numbers of cases compared with
other industries.

Among females, the number of cases attributed to “‘acci-
dents/disasters”” was the highest among all work-related adverse
events, followed by “interpersonal conflict.” This could be
explained by the fact that non-regular/part-time employees, who
tend to work shorter hours compared with full-time employees, are
more common among females than males. In addition, sexual
harassment is much more prominent in females than in males.
Furthermore, previous studies suggested that “mood (affective)
disorders™ are diagnosed in 60% of compensation cases involving
males, whereas ‘‘neurotic, stress-related, or somatoform disorders”
are diagnosed in 73% of compensation cases involving females.”
These findings suggest that female compensation cases are more
often attributed to events involving accidents/disasters and sexual
harassment/abuse at the workplace, rather than long working hours.

In females, the number of cases involving compensation for
mental disorders was the highest in the ‘“‘medical/health/welfare”
industry. In this industry, over 50% of cases were attributed to
“accidents/disasters.” Indeed, female healthcare professionals, such
as nurses in psychiatric care and caregivers for elderly people, have
been suggested to face more frequent work-related adverse events,
including physical assault/violence perpetrated by service users.'¢

Among cases involving compensation for suicide, the most
and second most frequently noted work-related adverse events were
“long working hours” and ‘“other events” (eg, making crucial
mistakes on the job). Notably, 71.4% of all male cases involving
compensation for suicide were attributed to *“‘long working hours,”
compared with 55.7% in all male cases involving compensation for
mental disorders. Previous systematic reviews and meta-analyses
revealed that working long hours was associated with the onset of

depression,"!” which is one of the strongest risk factors for suicidal

behavior.'®'? The findings of the present study suggest the impor-
tance of mental health support for employees who work long hours
(eg, more than or equal to 80 hours of overtime per month), such as
those in the ‘‘information/communication’ industry, to prevent
work-related suicide.

The present study is the first to examine the association
between industry and work-related adverse events in cases involving
compensation for mental disorders and suicide among Japanese
employees, based on data containing all relevant cases over a 5-year
period. Significant differences in work-related adverse events were
observed by sex and industry, which could contribute to the devel-
opment of industry-specific preventive measures for occupational
mental disorders. For example, in the ‘‘information/communica-
tion” industry, reducing excessively long working hours may be an
effective preventive measure against overwork-related mental dis-
orders and suicide among employees regardless of sex, whereas in
the ‘“medical/health/welfare” industry, this measure alone might
not lead to a substantial decrease in cases involving compensation
for mental disorders among female employees.

This study has some limitations. First, the present study did
not include cases of compensation involving local authority
employees, such as police officers, fire workers, school teachers,
and central government officers, since the Japanese compensation
insurance system provided for central and local public employees
differs from that provided for private company employees (ie, the
IACI).>° Second, data regarding the association between industry
and work-related adverse events according to age group or occupa-
tion (ie, job type) were not analyzed due to unavailability. For
instance, as suggested in a previous literature,?' young employees in
the “information/communication” industry are more likely to work
long hours compared with employees in other industries in Japan.
Future studies should examine whether work-related adverse events
differ by age group, as such information could help develop indus-
try- and age-specific preventive measures against mental disorders
related to overwork. Third, the present study examined cases
involving compensation for mental disorders; therefore, ‘“‘uncom-
pensated” cases (ie, cases in which IACI claims were denied) were
not included due to the unavailability of relevant data. This suggests
that when interpreting the results of the present study, we should be
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cautious about the representativeness on work-related adverse
events and mental disorders/suicide among private company
employees in Japan. Finally, caution should be exercised when
generalizing the present findings to populations with different
backgrounds, as the examined cases were restricted to those of
private company employees in Japan.

CONCLUSIONS

In conclusion, approximately 55% and 70% of cases involv-
ing compensation for mental disorders and suicide, respectively,
were attributed to “long working hours” among male employees in
Japan over the 5-year study period. These findings suggest that
promoting inspections to monitor illegally long working hours at
private companies, and increasing public awareness about the
impact of overwork/long working hours on workers’ mental health,
might be effective for preventing occupational mental disorders in
employees, particularly among males. On the other hand, the
presence/absence of work-related adverse events, especially ‘“‘long
working hours,” significantly differed by sex and industry. More-
over, in females, more than 40% and 30% of cases involving
compensation for mental disorders were attributed to “‘accidents/
disasters’ and “‘interpersonal conflict,” respectively. These sex- and
industry-based differences should be taken into consideration when
developing industry-specific measures to prevent occupational
mental disorders in the future.
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ABSTRACT

Background: Evidence linking working hours and the risk of type 2 diabetes mellitus (T2DM) is limited and inconsistent in
Asian populations. No study has addressed the combined association of long working hours and sleep deprivation on T2DM
risk. We investigated the association of baseline overtime work with T2DM risk and assessed whether sleep duration modified

the effect among Japanese.

Methods: Participants were Japanese employees (28,489 men and 4,561 women) aged 30—64 years who reported overtime hours
and had no history of diabetes at baseline (mostly in 2008). They were followed up until March 2014. New-onset T2DM was
identified using subsequent checkup data, including measurement of fasting/random plasma glucose, glycated hemoglobin, and
self-report of medical treatment. Hazard ratios (HRs) of T2DM were estimated using Cox regression analysis. The combined
association of sleep duration and working hours was examined in a subgroup of workers (n =27,590).

Results: During a mean follow-up period of 4.5 years, 1,975 adults developed T2DM. Overtime work was not materially
associated with T2DM risk. In subgroup analysis, however, long working hours combined with insufficient sleep were
associated with a significantly higher risk of T2DM (HR 1.42; 95% CI, 1.11-1.83), whereas long working hours with sufficient
sleep were not (HR 0.99; 95% CI, 0.88—1.11) compared with the reference (<45 hours of overtime with sufficient sleep).

Conclusions: Sleep duration modified the association of overtime work with the risk of developing T2DM. Further
investigations to elucidate the long-term effect of long working hours on glucose metabolism are warranted.

Key words: long working hours; sleep habits; Asians; cohort study; prevention
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INTRODUCTION

Worldwide, people work for long hours (eg, >48 hours per
week).! The effect of this on health, especially cardiovascular
disease, has been investigated.> Recently, the effect of working
long hours on glucose metabolism has gained much attention,
although findings are inconsistent. A meta-analysis of cohort
studies, mainly from Europe and the United States,’> showed no
association of working hours with the risk of type 2 diabetes
mellitus (T2DM). In Asia, epidemiological evidence is scarce and
conflicting.*”

Given that the prevalence of working long hours in Asian
countries is higher (20-50%) than in European countries

(10-20%),' the effect of working long hours on the development
of T2DM should be clarified in Asia. Previous Asian studies,
however, are limited by relatively small sample sizes
(1,000-3,000 participants)*>’ and the use of simple catego-
rization of working hours into two or three categories.*® A
Japanese study reported a higher risk of myocardial infarction
among adults with long working hours and short sleep duration,
suggesting that sleep may act as an effect modifier.® However,
this has not been investigated in terms of the risk of developing
T2DM.

We recently reported a cross-sectional association of working
hours with having diabetes in a large cohort of Japanese workers.’
In the present study, we investigated the prospective association
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between overtime work, including a category of extremely long
hours, and risk of T2DM in the same cohort. We also examined
the overtime work-T2DM risk association stratified by hours of
sleep in a sub-cohort for which the data on sleep were available.

METHODS

Study procedure

This cohort study was performed using data on annual health
checkups in the sub-cohort of Japan Epidemiology Collaboration
on Occupational Health (J-ECOH) Study,'®!'! an ongoing, multi-
center epidemiologic study among workers from more than 10
companies in Japan. Workers in Japan are obliged to have a
health checkup at least once per year under the Industrial Safety
and Health Act. Before data collection, the conduct of the
J-ECOH Study was announced in each of the participating
companies using posters to explain the purpose and procedure of
the study. The need for participants to provide informed consent
for this study was waived. This procedure conforms to the
Japanese Ethical Guidelines for Epidemiological Research. The
study protocol was approved by the Ethics Committee of the
National Center for Global Health and Medicine, Japan.

We extracted data of 52,504 workers (including 8,229 women)
at ages 30-64 years who underwent health checkups mainly in
2008 at four companies, and in 2010 at one company, where data
on overtime work were available. We followed participants until
March 2014.

Participants

Of the initial 52,504 workers whose data were extracted, we
excluded 16,147 at baseline as follows: 7,316 without data on
T2DM; 4,074 with pre-existing T2DM; 2,121 who had a
history of psychiatric illness (n = 1,024), ischemic heart disease
(n = 638), or cerebrovascular disease (n =496); 4,686 without
data on overtime work; and 5,900 without data on covariates
(smoking, n = 5,067; BMI, n = 84; and hypertension, n = 1,105).
Some participants met more than one of these criteria for
exclusion. Lastly, we excluded a further 3,307 workers who did
not have any data at subsequent health checkups or who had no
data needed to identify T2DM at all subsequent health exams.
Thus, data on 33,050 workers (28,489 men and 4,561 women)
aged 30-64 years (mean, 44.9; standard deviation [SD], 8.0
years) were included for analysis.

Overtime work hours

Working hours were measured differently across the four
participating companies as described previously’ and were
integrated for main analysis into four categories from 1 (Short)
to 4 (Long). Briefly, in one company, overtime working hours
were assessed at each health checkup using a question with
response options of: <45, 45-<80, 80—<100, or >100 hours per
month, and no conversion was made for analysis. A similar
question was used in another company: <45, 45-<60, 60—<80,
80—<100, or >100 hours per month in the last 2-3 months, and
the categories of 45-59 and 60—<80 hours were integrated into
category 2 (second lowest category) for main analysis. In the third
company, workers self-reported overtime hours during the 1-
month period of September, with 11 categories (from “0-10" to
“>100 hours” per month), and 0 to 40 hours were converted to
the category of 1 (Short), 41-80 hours to 2, 81-100 hours to 3,
and >100 hours to 4 (Long). In the remaining company, average
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daily total working hours were self-reported at each health exam.
We converted the data on daily working hours into monthly
overtime with the formula: (daily working hours — 8) x 20 days
as continuous data and then, classified the data on overtime into
four categories (1 to 4).

Biochemical measurements

Plasma glucose level was estimated using an enzymatic method
or a glucose oxidase electrode method. Glycated hemoglobin
(HbAlc) level was determined using high performance liquid
chromatography method, latex agglutination immunoassay, or
an enzymatic method. All laboratories performing these tests
received high scores (score >95 out of 100 or rank A) by external
quality control agencies.

Type 2 diabetes mellitus

T2DM was diagnosed as a fasting plasma glucose of >7.0
mmol/L, a random plasma glucose of >11.1 mmol/L, HbAlc of
>48 mmol/mol, or current treatment for diabetes. We defined
incident cases of T2DM as those who met the diagnostic criteria
at any examination after the baseline examination, until March
2014.

Covariates

Body height and weight were measured based on a standard
protocol in each of the participating company. We calculated
body mass index (BMI) as weight (kg) divided by the squared
height (m). Participants self-reported history of disease and
health-related lifestyle factors using a questionnaire, the content
of which differed among companies. Hypertension was diagnosed
as systolic blood pressure of >140mmHg, diastolic blood
pressure of >90mmHg, or current treatment for hypertension.
Information on working condition, lifestyle habits, and family
history of disease was obtained in one company and used for
sensitivity analysis to adjust for these variables.

Statistical analysis

Descriptive data according to overtime hours are shown as
mean (SD) for continuous data and number (percentages) for
categorical data. Participants were considered to be at risk for
T2DM until the date of diagnosis of T2DM or the date of last
examination during follow-up, whichever came first. We used
Cox regression to calculate hazard ratios (HR) with 95%
confidence intervals (CI) for T2DM. Linear trend was tested by
assigning 23, 62, 90, and 120 to categories 1, 2, 3, and 4 of
overtime, respectively. Model 1 was adjusted for company (four
companies), age (continuous, years), and sex. Model 2 was
additionally adjusted for BMI (continuous, kg/m?), smoking
(never, past, or current), and factors in model 2 plus HbAlc level
(continuous, mmol/mol) at baseline to create Model 3.

In one company, where data on working conditions; lifestyle,
including sleep habits; and family history of T2DM were
available (n = 27,590), we adjusted for sex and age (continuous,
year) as Model 4. Alcohol use (non-drinker or drinker consuming
<1, 1-2, and >2 go of Japanese sake equivalents a day [1 go of
Japanese sake contains approximately 23 g of ethanol]), smoking
status (never, past, or current), occupational physical activity
(sedentary, standing or walking, or physically fairly active),
department type (field work or non-field work), shift work (yes or
no), job position (high or low), family history of T2DM (yes or
no), and hypertension (yes or no) at baseline were additionally
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adjusted for Model 5. Sleep duration (<5.0, 5.0-5.9, 6.0-6.9, and
>7 hours a day) and exercise during leisure (<2.5 or >2.5 hours a
week) at baseline were further adjusted for in Model 6. In Model
7, baseline HbAlc (continuous) was additionally adjusted.

Participants were classified into four groups according to
overtime work (<45 or >45 hours) and sleep duration (<5 or >5
hours); the group with <45 hours of working overtime and >5
hours of sleep was used as the reference group. We examined
potential effect modification by sleep on the association of
overtime work with T2DM in the fully adjusted model using
a likelihood ratio test comparing models with and without
interaction terms. All P values are two-sided, and P values <0.05
were considered statistically significant. We performed all
analyses with Stata statistical software, ver. 14.2 (StataCorp,
College Station, TX, USA).

RESULTS

Baseline characteristics of participants are shown according to
overtime work category in Table 1. Participants with longer
working hours tended to be male, younger, and had a higher BMI
but a lower proportion of hypertension. HbAlc level and smoking
prevalence were not materially different according to overtime
work category.

During a mean follow-up period of 4.5 years, T2DM occurred
in 1,975 participants. In all models, overtime hours were not
materially associated with an increase in the risk of T2DM
(Table 2). For example, compared with individuals with short
overtime work (category 1), the HR of T2DM was 0.94 (95% CI,
0.64-1.38) for those with long overtime work (category 4)
(Model 3, P for trend = 0.97). In the fully adjusted model, sleep
duration was associated with T2DM risk in a U-shaped manner (P
for quadratic trend = 0.036). As compared with sleeping 6—<7
hours per day, the HR was 1.18 (95% CI, 0.97-1.45) for sleeping
<5 hours per day.

Figure 1 shows the combined association of overtime work
and sleep duration with T2DM in one company. After adjustment
for all covariates, including baseline HbAlc, long overtime
(=45 hours) combined with short sleep duration (<5 hours) was
associated with a significantly higher risk of T2DM (HR 1.42;

Table 1. Baseline characteristics of participants according to
monthly overtime working hours
Categories of overtime work (hours per month)
1 (Short) 2 3 4 (Long)
4 companies
Number of participants 23,012 (69.9) 8,217 (25.0) 1,205 (3.7) 476 (1.5)
Sex, male 18,684 (81.2) 8,035 (97.8) 1,189 (98.7) 469 (98.5)
Age, years 45.6 (8.2) 43.4 (7.3) 42.9 (7.0 43.3 (6.7)
BMI, kg/m2 233 (3.3) 23.5 (3.1) 23.7 (3.1) 23.6 (3.1)
HbAlc, % 5.6 (0.3) 5.6 (0.3) 5.6 (0.3) 5.6 (0.3)
Hypertension 4,156 (18.1) 1,046 (12.7) 137 (11.4) 48 (10.1)
Smoking 9,115 (39.6) 3,246 (43.2) 461 (38.3) 181 (38.0)

BMI, body mass index; HbAlc, glycated hemoglobin.

Data are shown as mean (SD) for continuous variables and number
(percentages) for categorical variables. Overtime working hours were
measured differently across the four participating companies and were
categorized into the categories of 1 (Short) to 4 (Long). Briefly, in 3
companies, <45 hours as category 1, 45—-<80 hours as category 2, 80—-<100
hours as category 3, and >100 hours as category 4; in another company, <40
hours as category 1, 41-80 hours as category 2, 81-100 hours as category 3,
and >100 hours as category 4.
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95% CI, 1.11-1.83), whereas long overtime without sleep
deprivation was not (HR 0.99; 95% CI, 0.88-1.11), both
compared with monthly overtime of <45 hours and >5 hours
sleep per day (P for interaction = 0.008).

DISCUSSION

We found that overtime work was not associated with increased
risk of T2DM. However, long working hours combined with
short sleep duration were associated with a significantly higher
T2DM risk, whereas individuals with long working hours but
without sleep deprivation were not. This is one of the few
investigations to address the association of working hours with
T2DM incidence in Asia, and the first to report on the effect
modification of sleep duration, globally.

Our finding of no association between overtime work and
T2DM risk is supported by a meta-analysis using data of cohort
studies predominantly in Europe and the United States,® which
showed a risk ratio of 1.07 (95% CI, 0.89-1.27) for working 55
hours per week (approximately 60 hours per month of overtime).
In Asia, a cohort study of Japanese civil servants also reported no
association with hyperglycemia.® The observed lack of associa-
tion may be related to the healthy worker effect. Healthy workers,
who are at low risk of developing diseases including T2DM,
might have worked long hours, resulting in the null finding.
In contrast, previous Japanese studies™’ showed the opposite
findings. Specifically, two Japanese studies reported an inverse
association in non-shift workers® and white collar workers’ and a
positive association in shift workers® and blue collar workers.*
Given the inconsistent findings, no confident conclusion can be
drawn for the effect of working long hours on glucose metabolism
in Asian populations.

We observed that long overtime working hours combined with
sleep deprivation showed a higher T2DM risk, whereas long
working hours with enough sleep did not. Long working hours
may cause sympathetic overactivation,'> which leads to hyper-
glycemia.'® In contrast, sufficient sleep is important to inhibit
sympathetic activation.'* For individuals working long hours,
sufficient sleep may be important to recover to a healthy level,
whereas insufficient sleep may accentuate the sympathetic
overactivation caused by overtime work.

This study has some strengths, including a large sample size,
investigation of the effect of extremely long hours of working,
and the longitudinal study design. However, limitations should
be mentioned. First, working hours were not assessed uniformly
across participating companies. Nonetheless, observed associa-
tions were not largely different between companies with sufficient
numbers of individuals who worked overtime (data not shown).
Second, data on working hours and sleep duration were assessed
using self-report, so they might be inaccurate to some extent. If
random misclassification occurred in these variables, the actual
risk associated with overtime work and sleep duration would be
higher than observed. Nonetheless, we confirmed that the present
questionnaires on overtime or daily working hours are similar to
the highly valid and moderately reproducible questionnaires
among Japanese employees from the participating companies of
J-ECOH Study."> Therefore, the possibility of underestimation
would be low. Third, in this study, reference category of overtime
work was not no overtime work (0 hours); some participants
with short overtime work (eg, >0 to <45 hours) may have been
included in that category. Thus, if short overtime work may
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Table 2. Association of overtime working hours with risk of type 2 diabetes among Japanese workers

Categories of overtime work (hours per month)

P for trend®
1 (Short) 2 3 4 (Long)
Four companies
Number of cases 1,362 472 71 27
Number of subjects 23,012 8,217 1,205 476
Person-years 101,777 38,383 5,627 2,189
Model 1° 1.00 (reference) 0.95 (0.86, 1.06) 0.95 (0.75, 1.20) 0.91 (0.62, 1.33) 0.33
Model 2°¢ 1.00 (reference) 1.00 (0.90, 1.11) 1.03 (0.81, 1.31) 0.99 (0.67, 1.45) 0.95
Model 3¢ 1.00 (reference) 0.99 (0.88, 1.10) 1.07 (0.85, 1.36) 0.94 (0.64, 1.38) 0.97
One company®
Number of cases 1,092 461 60 23
Number of subjects 18,265 7,837 1,010 410
Person-years 82,857 36,763 4,749 1,930
Model 4° 1.00 (reference) 0.96 (0.86, 1.08) 1.00 (0.77, 1.29) 0.94 (0.62, 1.42) 0.57
Model 5¢ 1.00 (reference) 1.05 (0.94, 1.18) 1.17 (0.90, 1.52) 1.07 (0.71, 1.62) 0.22
Model 6" 1.00 (reference) 1.04 (0.93, 1.17) 1.13 (0.87, 1.48) 1.02 (0.67, 1.55) 0.38
Model 7! 1.00 (reference) 1.02 (0.91, 1.14) 1.15 (0.88, 1.50) 0.94 (0.61, 1.43) 0.64

Data are shown as hazard ratio (95% confidence intervals).

2P for trend was calculated by assigning 23, 62, 90, and 120 to increasing categories of overtime work with treating this variable as continuous one.
Adjusted for age (years, continuous), sex, and worksite (4 companies).

°Additionally adjusted for smoking (never, past, or current), body mass index (kg/m?, continuous), and hypertension (yes or no).

dFurther adjusted for HbAlc (%, continuous).

“Overtime work was measured using a question with 5 response options: <45, 45-<60, 60—<80, 80-<100, and >100 hours per month.

Adjusted for age (continuous, year) and sex.

£Adjusted for baseline factors including age, sex, smoking (never, past, or current), alcohol consumption (non-drinker or drinker consuming <1, 1-2, and >2 go
of Japanese sake equivalents per day), occupational physical activity (sedentary, standing or walking, and physically fairly active), shift work (yes/no), type of
department (field-work related or not), job position (high/low), family history of diabetes (yes/no), and hypertension (yes/no).

" Adjusted for factors in model 6 plus leisure-time exercise (<150 or >150 min per week) and sleep duration (<5.0, 5.0-5.9, 6.0-6.9, and >7 hours per day) at
baseline.

iFurther adjusted for baseline HbAlc (continuous, mmol/mol).

Figure 1. Combined association of overtime work and sleep duration with risk of type 2 diabetes. Data were adjusted for baseline
variables, including age, sex, smoking, alcohol consumption, leisure-time exercise, occupational physical activity, shift
work, job position, type of department, family history of diabetes, hypertension, body mass index, and HbA1c. HbA1c,
glycated hemoglobin.

elevate diabetes risk, the risk associated with long overtime work
might have been underestimated. Fourth, only baseline data were
used for overtime work. Random changes in working hours
during follow-up might have skewed the results toward the null.
Fifth, in the participating companies, retirement age was
generally set as 60 years, and those who retired at age 60 years
may be rehired up to the age 65 years. Thus, workers aged 60
years or older at the entry were excluded mainly due to no follow-

up data, potentially leading to biased results. However, exclusion
of workers aged 60 years (n = 875) did not change the findings
(data not shown). Sixth, unmeasured confounders, including
socioeconomic status, and residual confounding might have
affected the results. Nonetheless, in one company, adjustment for
wide array of potential confounders did not change the findings
substantially. Lastly, the participants worked in large-scale
companies; the present findings may not be applicable to workers
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in companies with different background, including small- to
medium-sized companies.

This study of Japanese workers from large-scale companies
revealed that overtime work was not associated with an increase
in T2DM risk. However, long overtime work was associated with
an increased risk of T2DM among those who slept short hours.
Further investigations are needed to clarify the long-term effect of
long working hours on glucose metabolism and the modification
of this effect by sleep deprivation.
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Abstract: In Japan, overwork-related disorders occur among local public employees as well as those
in private businesses. However, to date, there are no studies reporting the state of compensation for
cerebrovascular/cardiovascular diseases (CCVD) and mental disorders due to overwork or work-
related stress among local public employees in Japan over multiple years. This report examined
the recent trend of overwork-related CCVD and mental disorders, including the incidence rates
of these disorders, among local public employees in Japan from the perspective of compensation
for public accidents, using data from the Japanese Government and relevant organizations. Since
2000, compared to CCVD, there has been an overall increase in the number of claims and cases of
compensation for mental disorders. Over half of the individuals receiving compensation for mental
disorders were either in their 30s or younger. About 47% of cases of mental disorders were compen-
sated due to work-related factors other than long working hours. The incidence rate by job type was
highest among “police officials” and “fire department officials” for compensated CCVD and mental
disorders cases, respectively. Changes in the trend of overwork-related disorders among local public
employees in Japan under a legal foundation should be closely monitored.

Key words: Cardiovascular diseases, Cerebrovascular diseases, Japan, Local public employees, Mental

disorders, Overwork, Work stress

Introduction

Cerebrovascular/cardiovascular diseases (CCVD) and
mental disorders due to overwork or work-related stress
are major occupational and public health issues in East

Asian countries"? 34

, including Japan™®. In Japan, for
instance, the number of claims for the “Industrial Accident
Compensation Insurance (IACI)” for mental disorders has

increased, from 155 in 1999 to 1,586 in the 2016 fiscal
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E-mail: yamauchi-t@jikei.ac.jp

©2018 National Institute of Occupational Safety and Health

year™ 9. According to the National Police Agency of Japan,
in 2016, 1,978 people died by suicide due to “work-related
issues”, such as exhaustion caused by overwork or work-
place bullying”.

Since 1988, with changes in the awareness of overwork-
related disorders in the Japanese society, the Ministry of
Health, Labour and Welfare (MHLW) of Japan has pro-
vided annual brief reports on compensation for CCVD
and mental disorders among employees of private compa-
nies®. Recently, our peer report presented the details of the
state of occupational CCVD and mental disorders among
employees in Japan over the past five years?.

In Japan, compensation for job-related death/injury/

This is an open-access article distributed under the terms of the Creative C(irTn'%ons Attribution Non-Commercial No Derivatives (by-nc-nd) License.
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Fig. 1-(a). Number of claims and cases of compensation for cere-

brovascular/cardiovascular disease, FY1999-FY2015.

impairment of private company employees is paid by the
IACI, while those of local public employees is adminis-
tered by the “Fund for Local Government Employees’
Accident Compensation”. However, while only two brief
annual reports on the compensation of overwork-related
disorders among local public employees have been pub-
lished®, there has been no study examining the state of
overwork-related disorders among public employees over
multiple years, including the incidence rates of these dis-
orders. In Japan, it has been suggested that work-related
CCVD and mental disorders have occurred among local
public employees, such as teachers in public schools, and
police and fire department officials, and have been a seri-
ous occupational health issue”, although the total number
of local public employees has been relatively small as com-
pared to that of employees of private companies. Provid-
ing an overview of the state of overwork-related disorders
among local public employees in Japan would contribute
to the development of public employee-specific preventive
measures against these conditions.

In the present paper, we examined recent trends in
overwork-related CCVD and mental disorders among
local public employees in Japan from the perspective of
compensation for public accidents. To provide an over-
view of the state of overwork-related disorders, we used
the following information: (1) brief annual reports on the
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compensation of overwork-related disorders among local
public employees for fiscal years 2013 to 2015, published
by the Fund in 2016 and 2017%; (2) the 2016 White Paper
on overwork-related disorders, published by the MHLW in
2016%; and (3) reports on the total number of local public
employees by job type for the fiscal years 2013 to 2015
to calculate the incidence rate of compensated cases, pub-
lished annually by the Japan Local Government Employee
Safety and Health Association in 2015, 2016, and 2017°.
No information regarding the state of overwork-related
disorders among local public employees by sex and diag-
nosis has been made available by the Government of Japan
or relevant governmental organizations. In this study, we
examined overwork-related CCVD and mental disorders
among local public employees based on relevant factors,
including year of claim and compensation, age, job type,
working hours, and work events. We reviewed the annual
trend of claims and cases of compensation for the fiscal
years 1999 to 2015, while we analyzed the state of over-
work-related disorders by age, job type, working hours,
and work events for the fiscal years 2013 to 2015.

Ethical approval for this study was not sought because
only annual summary values for each factor were used
in the study, which were provided by the Government of
Japan or relevant governmental institutions and did not
include any personally identifiable information.
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JAPAN’S OVERWORK-RELATED DISORDERS AMONG PUBLIC EMPLOYEES 87

40 A r 100%
_ - 80%
30 A M
72}
(]
2] m —
S M - 60%
“ -
_"E 20 1 T /Q 1 _
= N’ T - 40%
5 RN
4 .
10 - 1 .
/F’\d 5 _g N F 20%
0 L&k : - : + 0%
DO VAN VO 0RND — AN on T n
DN OO OO OO OO QO == —
N O OO OO OO0 O OO OOOOoO
ianl e B o\ B o\ B o\ B o B o\ BN I o I o\ BN o\ B o\ B o I o B o\ B o\ I o8 |
Fiscal year
3 Proportion of death case (%)
——Cases of compensation for CCVD
—o—Cases of compensation for death
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cerebrovascular/cardiovascular disease (CCVD), FY1999-FY2015.

Annual trends

Figures 1-(a) and 2-(a) show the trend of claims and
cases of compensation for CCVD among local public
employees in Japan between the fiscal years 1999 and
2015>%. Until 2014, 20 or fewer cases per year of CCVD
received compensation. Recently, the number of uncom-
pensated cases has decreased. In 2015, there were 38
claims for compensation, of which 32 received compensa-
tion. Of these, 13 cases (40.6%) died due to CCVD.

In 2001, the MHLW relaxed the definition of heavy
workloads in the amendment of certification criteria of
the IACI for compensation for CCVD. In the same year,
the certification criteria of the Fund for compensation for
CCVD were also amended. These background factors may
have contributed to the annual trend of compensation for
CCVD among local public employees since 2002. Fur-
thermore, as argued in our recent report‘”, in June 2014,
the National Diet of Japan passed the “Act on Promotion
of Preventive Measures against Karoshi and Other Over-
work-Related Health Disorders.” The Act aimed to clarify
the responsibilities of the state in the promotion of pre-
ventive measures against overwork-related disorders and
to contribute to realizing a society where people can work
healthily and actively with an adequate work —life balance.
Under the Act, in July 2015, the Cabinet of Japan adopted
the “Principles of Preventive Measures against Overwork-
Related Disorders” to provide a practical framework for
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Fig. 2-(b). Proportion of suicides among cases of compensation for

mental disorders, FY1999-FY2015.

preventive measures against overwork-related disorders.
Prior to this, in response to action from relevant individuals
and organizations, including family members of those who
died due to overwork-related disorders, lawyers, and per-
sonnel of non-profit organizations, with more than 500,000
signatories among the general public, a cross-party group
of lawmakers of the Diet was established to call for a leg-
islation regarding the prevention of overwork-related dis-
orders. These background factors may have contributed to
the increase in the number of claims and cases of compen-
sation for overwork-related disorders among local public
employees after the fiscal year 2014.

Figures 1-(b) and 2-(b) present the trend of claims and
cases of compensation for mental disorders among local
public employees in Japan between the fiscal years 1999
and 2015>%. Since 2000, both the number of claims and of
cases of compensation have increased, possibly due to the
implementation of guidelines for compensation for mental
disorders for local public employees by the Fund in 1999Y.
In 2015, 97 claims were submitted, and 32 cases received
compensation. Of these, 11 (34.4%) represented suicide
cases.

In the fiscal year 2015, the number of claims for men-
tal disorders increased sharply from 49 in 2014 to 97 in
2015. This may be due to the amendment of the certifica-
tion criteria of the Fund in 2012. It is important to examine
whether this trend will persist.
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In the fiscal year 2015 (i.e., the first full fiscal year after
the “Act on Promotion of Preventive Measures against
Karoshi and Other Overwork-Related Health Disorders”
was enacted in Japan in November 2014'?), the number of
claims for compensation for both CCVD and mental dis-
orders among local public employees increased relative to
the preceding year (Fig. 1-(a) and Fig. 1-(b)), particularly
for mental disorders. This trend may be due to increased
awareness of overwork-related disorders and the compen-
sation system of the Fund for CCVD and mental disorders,
following the enactment of legislation and media reports in
Japan on overwork-related disorders.

120

Age

Figure 3 shows the age distribution of cases of compen-
sation for CCVD and mental disorders among local pub-
lic employees in Japan between the fiscal years 2013 and
2015%. Compensation occurred more frequently among
individuals aged 50 to 59 yr (43.5%), followed by those
aged 40 to 49 yr. Compensation for mental disorders
occurred more frequently among young employees, par-
ticularly those aged 30 to 39 yr (32.6%).

As shown in Fig. 3, over half of the individuals receiv-
ing compensation for mental disorders were in their 30s
or younger. These findings are consistent with those of
employees in private companies receiving compensa-
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The number and incidence rate of cases of compensation for cerebrovascular/cardiovascular disease and mental disorders by job type

Job type

Cerebrovascular/cardiovascular

. Mental disorders
disease

No. of employees?

b) .
No. of cases' Incidence rate

No. of cases”

Incidence rate

n % n % (per 1 million) n % (per 1 million)

Teachers/workers in compulsory education schools 2,059,224 25.0% 21 30.4% 10.2 8 9.3% 39
Teachers/workers in non-compulsory education schools 1,035,172  12.6% 6 8.7% 5.8 9 10.5% 8.7
Police officials 853,838 10.4% 16 232% 18.7 8 9.3% 9.4
Fire department officials 477,708  5.8% 3 4.3% 6.3 11 12.8% 23.0
Sanitation department officials 145,426  1.8% 0 0.0% 0.0 0 0.0% 0.0
Other local public officials 3,672,300 44.5% 23 333% 6.3 50 58.1% 13.6

Total 8,243,668  100% 69  100% 8.4 86  100% 10.4

 Data from Japan Local Government Employee Safety and Health Association. This column does not include the number of part-time employees.

® Total number of cases receiving compensation between the fiscal years 2013 and 2015. This column includes claims for compensation brought before

the fiscal year 2013. These columns do not include the number of part-time employees.

tion*~®, suggesting the importance of promoting mental
health-related support for young employees both in the
public and non-public sectors, as well as increasing the
awareness of working conditions among young people.

Working hours and work events

Figure 4 shows the distribution of overtime hours among
local public employees compensated by the Fund during
the fiscal years 2013 and 2015%. Notably, in 71.0% of cases
of compensation for CCVD, overtime hours exceeded 80 h
per month prior to the onset of CCVD. Conversely, 47.7%
of cases of mental disorders (and possibly, about 10% of
cases working less than 20 h of overtime) were compen-
sated due to work-related factors other than long work-
ing hours, including exposure to extremely stressful work

events, such as severe sexual harassment/violence or acci-
dents/natural disasters.

Figure 5 depicts the distribution of cases of compensa-
tion for mental disorders by work event during the fiscal
years 2013 and 2015%. During the three-yr period, the
most frequently recognized work events (22.1%) were
“relationship with residents” and “extremely severe work
events,” followed by “interpersonal conflicts” and “heavy
workload (long working hours)”. “Relationship with resi-
dents” may be considered a local public employee-specific
work event for public servants, as well as public services
after “extremely severe work events,” including natural
disasters, such as the Great East Japan Earthquake and the
Fukushima Nuclear Power Accident which occurred in
March 2011'V.
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Job type

Table 1 depicts the distribution of cases of compensation
for CCVD and mental disorders by job type between the
fiscal years 2013 and 2015%. Regardless of the type of dis-
order (i.e., CCVD or mental disorders), the highest num-
ber of cases of compensation were observed among “other
local public officials” (including local government offi-
cials engaged in document work as well as physicians and
nurses in local public hospitals, caregivers for the elderly,
and public health nurses), particularly for mental disorders.
Furthermore, 30.4% of cases of compensation for CCVD
involved “teachers/workers in schools offering compul-
sory education,” followed by “police officials.” The larg-
est number of employees who obtained compensation for
mental disorders included “other local public officials” and
“fire department officials,” followed by “teachers/workers
in schools offering non-compulsory education.”

Conversely, among cases of compensation for CCVD,
the highest incidence rate (i.e., the number of cases of
compensation for CCVD and mental disorders per 1 mil-
lion local public employees) by job type was found among
“police officials” (18.7/million), followed by “teach-
ers/workers in schools offering compulsory education.”
Among cases of compensation for mental disorders, the
highest incidence rate was observed among “fire depart-
ment officials” (23.0/million), followed by “other local
public officials”, suggesting that “other local public offi-
cials” may not necessarily receive compensation more
frequently than those in other job types, taking the total
number of local public employees in each job type as the
denominator”.

The highest incidence of cases of compensation per
1 million local public employees by job type was found
among “police officials” for CCVD and among “fire
department officials” for mental disorders. These findings
suggest that job-specific preventive measures against over-
work-related disorders are needed.

Conclusions

We analyzed the recent trends in compensation for
CCVD and mental disorders due to overwork or work
stress among local public employees in Japan. Com-
pared to studies on CCVD and mental disorders among
employees at private companies®, there were limited data
regarding overwork-related disorders among local public
employees in Japan. While information regarding sex ratio
and diagnosis among compensated local public employ-
ees were not included in the present paper due to the lack
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of the relevant data, to the best of our knowledge, this is
the first report to show the state of overwork-related dis-
orders among local public employees from the perspective
of compensation for public accidents over multiple years.
On the other hand, no information regarding the state of
overwork-related disorders among public employees by
area has been made available. In Japan, the Great East
Japan Earthquake occurred on March 11, 2011. Thus, there
might be a substantial difference in the state of overwork-
related disorders among public employees in the disaster
area compared to those in other areas in Japan during the
study period.

Consistent with the recent IACI trends in claim and
compensation, the number of claims and compensation for
mental disorders among local public employees has gener-
ally increased. The distribution of age and working hours/
work events among cases of compensation were also com-
parable to those among employees of private businesses.
While there may be public employee-specific or job type-
specific factors, as observed among employees of private
businesses, long working hours and interpersonal conflicts
were also primary reasons for compensation among local
public employees.

There has been a recent increase in the number of media
reports in Japan regarding cases of compensation among
local public employees, as well as among employees of
private companies. Guidelines for compensation of over-
work-related disorders for employees of private companies
and local public employees have been also established. In
2014, the enactment of the act was widely reported by the
Japanese media. Furthermore, under the act, the Cabinet of
Japan adopted the principles in 2015, to provide a practi-
cal framework and immediate objectives to prevent over-
work-related disorders. These factors may contribute to the
recent trend in the compensation of local public employees
in Japan.

The objectives of the principles include the promotion
of awareness of overwork-related issues among public
employees and the setting up of a counselling service sys-
tem for public employees. Although preventive measures
against overwork-related disorders which were regulated
in the principles mainly focus on employees of private
companies, our findings suggest that it is important to
develop preventive measures for public employees, includ-
ing police officers and fire department officials in whom the
incidence rate of cases of compensation was high. Changes
in the trends of overwork-related disorders among public
employees in Japan in the context of recent developments
in the law should be evaluated so that other countries can

Industrial Health 2018, 56, 85-91
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benefit from the experience.

Disclaimer
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Abstract: Overwork-related disorders, such as cerebrovascular/cardiovascular diseases (CCVD)
and mental disorders due to overwork, are a major occupational and public health issue worldwide,
particularly in East Asian countries. This report discusses the recent trend of overwork-related dis-
orders in Japan from the perspective of workers’ compensated occupational diseases, as well as
the development of a national policy for preventive measures against overwork-related disorders in
Japan. Recently, the number of claimed and compensated cases of occupational mental disorders has
increased substantially, particularly among young workers, as compared to those of occupational
CCYVD. In response to these situations and action from society, the Japanese Government passed the
“Act on Promotion of Preventive Measures against Karoshi and Other Overwork-Related Health
Disorders” in June 2014 to develop a national initiative towards the prevention of overwork-related
disorders. Changes in the trend of overwork-related disorders in Japan under a legal foundation
and an initiative by the central government should be closely monitored so that other countries can
benefit from the experiences.

Key words: Cardiovascular diseases, Cerebrovascular diseases, Japan, Mental disorders, National
strategies, Overwork, Work stress

Introduction

Overwork-related disorders, including karoshi (i.e.,
death by cerebrovascular and cardiovascular diseases
(CCVD) due to overwork) and karojisatsu (i.e., suicide
due to overwork), constitute a major occupational and
public health issue worldwide", particularly in East Asian
countries”, including Japan®. In 2015, the average annual

*To whom correspondence should be addressed.
E-mail: yamat.fw@gmail.com

©2017 National Institute of Occupational Safety and Health

working hours among employed people in Japan was
1,938.6 h®. On the other hand, regardless of gender, the
proportion of workers who were working 49 h or more per
week in Japan in 2014 (30.0% in men and 9.7% in women)
was higher than that in western developed countries®®,
suggesting that long working hours are more prevalent in
Japan. In addition, whereas CCVD and mental disorders
attributed to heavy workloads or stressful work events are
considered compensable occupational diseases by work-
ers’ compensation insurance systems in Japan, Korea, and
Taiwan, the number of compensated cases and these trends
are different?.

This is an open-access article distributed under the terms of the Creative C(ir§n510ns Attribution Non-Commercial No Derivatives (by-nc-nd) License.
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According to the National Police Agency of Japan”),
24,025 people died by suicide in Japan in 2015 and, of these
suicide completers, reasons for suicide could be deter-
mined in 17,981 (74.8%). Among those, 2,159 (12.0%)
completed suicide due to “work-related issues,” including
suicidal cases due to “exhaustion due to overwork™ (i.e.,
karojisatsu). Recently, suicide rates due to work-related
issues, such as stress involved in long working hours and
heavy workloads, have increased among people aged 20 to
29 yr¥. Furthermore, as compared to occupational CCVD,
occupational mental disorders have been compensated
more frequently among young employees in Japan®.

In the present paper, we aimed to discuss the recent trend
of overwork-related disorders in Japan from the perspec-
tive of workers’ compensated occupational diseases (i.c.,
CCVD and mental disorders) due to overwork, as well as
the development of a national policy for the promotion of
preventive measures against overwork-related disorders in
Japan.

Compensated Occupational CCVD and
Mental Disorders in Japan

To our knowledge, the first reported case of overwork-
related disorders in Japan occurred in 1969, which was a
case of death by stroke'®'". In addition, the first case of
occupational mental disorders was compensated in 1984'2).
Following changes in the awareness of overwork-related
disorders in society and decisions made in the suits, since
1988, the Ministry of Health, Labour and Welfare (MHLW)
of Japan has provided the annual number of cases of both
claimed and compensated occupational CCVD and mental
disorders® '),

Figure 1-(a) shows the trend of claimed and compen-
sated cases of occupational CCVD in Japan between fiscal
years 1988 and 2015%'¥. In 2002, the number of compen-
sated occupational CCVD cases increased sharply. Over
the last three fiscal years, nearly 800 claims for compensa-
tion of occupational CCVD have been made and, of these,
about one third were compensated.

The sharp increase in the number of compensated CCVD
cases in 2002 may be due to the relaxation of the definition
of heavy workloads in the amendment of certification cri-
teria by the MHLW in December 2001*%). Regarding this
amendment, the expert committee on the criteria for com-
pensation of occupational CCVD, which was organized by
the MHLW, published a report on the association between
overwork and occupational CCVD in November 2001.
Based on this report, the standards of overtime working
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Fig. 1-(a). Number of claimed and compensated cases of occu-
pational cardiovascular disease, FY1988—-FY2015.
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Fig. 1-(b). Number of claimed and compensated cases of occu-
pational mental disorders, FY1988-FY2015.

hours for the compensation of occupational CCVD were
established in a more quantitative manner as follows: (1)
overtime working hours of more than 100 h per month for
the past month before the onset of CCVD, and (2) over-
time working hours of more than 80 h per month for the
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past 2 to 6 months before the onset of CCVD?).

Figure 1-(b) shows the trend of claimed and compen-
sated cases of occupational mental disorders in Japan
between fiscal years 1988 and 2015%'¥. In 1999, the num-
ber of applications for compensation jumped sharply, pos-
sibly due to the establishment of the guideline for com-
pensation of occupational mental disorders by the MHLW.
Since 1999, both the number of claimed and compensated
cases have increased substantially. Compensation rate (the
number of compensated cases divided by the total number
of claims) has also increased from 9.0% in 1999 to 29.3%
in 2002, and has remained at about 30% in recent years.

As shown in Fig. 2, the proportion of suicidal cases
among those who had claimed compensation for occupa-
tional mental disorders was 60% in 1999. Since 1999, the
proportion has substantially decreased due to the dramatic
increase in the total number of claimed cases for compen-
sation and, after 2007, it has remained at about 15%. Sim-
ilarly, the proportion of suicidal cases among those who
were determined to be compensated decreased after 1999,
and it has remained at nearly 20% (Fig. 3).

In 2002, the MHLW launched the first comprehensive
program for the prevention of health impairment due to
overwork'?. It included the following three major focus
areas: (1) reduction of overtime work to 45 h or less per
month, (2) introduction of medical examinations for all
workers, and (3) offer of consultation with and health guid-
ance by a doctor for those who work long hours™'?. In
addition, the MHLW have implemented some preventive
measures regarding mental health promotion in the work-
place and prevention of workplace bullying and power
harassment'¥.

However, these programs and efforts by the Government
of Japan to prevent overwork-related disorders may not
have been successful in reducing overwork-related disor-
ders. As argued in previous literature'”, that may be due
to (1) the attitudes among the Japanese workers towards
long working hours, (2) the complexity of risk factors
for overwork-related disorders other than long working
hours and work environment, such as shift work, busi-
ness practice, and lifestyle, and (3) low awareness of the
impact of long working hours on health among the public.
In terms of working hours, whereas average annual work-
ing hours among workers (including part-time workers)
in Japan have gradually decreased from 1,920 h in 1993
to 1,734 h in 2015, those among full-time workers have
remained at approximately 2,000 h'Y. Furthermore, despite
the increase in awareness of overwork-related disorders in
society and the number of cases of occupational disorders,
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cases of occupational mental disorders between fiscal years
1988 and 2015.

Proportion of suicide cases among the compensated

a detailed analysis of the state of overwork-related disor-
ders in Japan, particularly that in terms of medical diagno-
sis and industry, had not been carried out.
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Objectives of the Principles of Preventive Measures against Overwork-Related Disorders

1) To promote research on overwork-related disorders and publish the findings

1-1) To analyze the state of compensated and non-compensated cases of overwork-related disorders

1-2) To investigate the background factors of overwork-related disorders from the perspective of epidemiology and labor and social sciences

2) To increase awareness of overwork-related disorders

2-1) To increase awareness of overwork-related issues among the public and that of working conditions among high school and university students

2-2) To increase awareness of issues regarding long working hours, health disorders due to overwork, mental healthcare in the workplace, and

power harassment at work (workplace bullying)

2-3) To promote reviewing working style and taking paid vacation among workers

2-4) To promote preventive measures based on business practice

2-5) To increase awareness of overwork-related issues among public employees

3) To develop a counselling service system

3-1) To set up face-to-face, telephone, or e-mail counselling service system on working conditions and health management

3-2) To train and secure human resources (e.g., industrial physicians, occupational health and labor management personnel)

3-3) To set up counselling service system for public employees
4) To support the activities of private sectors

4-1) To support activities and events by private organizations, including symposia on the promotion of preventive measures against overwork-

related disorders

4-2) To disseminate activities of private organizations towards the public

Development of National Prevention Strate-
gies for Overwork-related Disorders in Japan

In response to the situations regarding overwork-related
disorders described above and action from relevant people
and organizations, including family members of those who
died by overwork-related disorders, lawyers, and person-
nel of non-profit organizations, with more than 500,000
signatories among the general public, a cross-party group
of lawmakers of the National Diet of Japan was established
to call for a legislation regarding prevention of overwork-
related disorders'®. Subsequently, the cross-party group
submitted a bill regarding the promotion of preventive
measures against overwork-related disorders to the Diet.

In June 2014, the Japanese Government passed the “Act
on Promotion of Preventive Measures against Karoshi and
Other Overwork-Related Health Disorders” to develop a
national initiative of prevention of overwork-related dis-
orders'”. The Act was enacted in November 2014. In the
Act, the term “overwork-related disorders” was defined to
include all of the following outcomes: (1) death by CCVD
due to overwork, (2) suicide death following an onset of
mental disorders due to psychological stress at work, and
(3) CCVD due to overwork and mental disorders due to
psychological stress at work. It is important to note that
the term “overwork-related disorders” defined in the Act
includes both fatal and non-fatal outcomes. Subsequently,
in July 2015, the “Principles of Preventive Measures
against Overwork-Related Disorders” were established
under the Act.

The aims of the Act are to clarify the responsibili-
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ties of the state to promote preventive measures against
overwork-related disorders, including a submission of
the annual report on the state of and prevention policies
regarding overwork-related disorders to the Diet, and to
contribute to realizing a society where people can work
healthily and actively with an adequate work—life balance.
The basic principles of the Act are that (1) research on
overwork-related disorders should be conducted to clarify
the current state of overwork-related disorders in Japan and
to promote preventive measures against overwork-related
disorders, (2) preventive measures should be implemented
based on the increase in awareness of overwork-related
disorders among the public, and (3) comprehensive pre-
vention strategies against overwork-related disorders,
which involve central and local governments, employers,
and other relevant organizations, are needed.

The Act designates November, which includes the
“Labor Thanksgiving Day” in Japan (November 23), as
the “Month for Awareness of Prevention of Overwork-
Related Disorders”, in order to promote public awareness
of overwork-related disorders. Furthermore, under the Act,
the MHLW established the “Council on Promotion of Pre-
ventive Measures against Overwork-Related Disorders”.
The Council is a regular consultative meeting composed
of representatives of (1) those who have suffered from
overwork-related disorders and their family members, (2)
family members of those who died by overwork-related
disorders, (3) employees, (4) employers, and (5) academic
experts. As of September 30, 2016, the MHLW has hosted
six Councils (two in fiscal year 2014 and four in 2015).
The main theme of the Councils was the content of a draft
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of the Principles.

Under the Act, the Cabinet adopted the “Principles of
Preventive Measures against Overwork-Related Disor-
ders” in July 2015. The Principles provided a practical
framework for preventive measures against overwork-
related disorders (Table 1). Following the statement of the
Act, the Principles established the following four major
objectives to be implemented by the Japanese Govern-
ment: (1) to promote research on overwork-related disor-
ders and publish the findings, (2) to increase awareness of
overwork-related disorders, (3) to develop a counselling
service system, (4) to support the activities of private sec-
tors.

According to the MHLW'Y, the total national budget for
preventive measures against overwork-related disorders
(promotion of research, increasing the awareness, develop-
ment of counselling service, and support for private sec-
tors) was 5.529 billion JPY in fiscal year 2015 and 7.435
billion JPY in fiscal year 2016, respectively (approxi-
mately 1 USD=120 JPY in October 2015).

Analysis of Details about the State of Over-
work-related Disorders under the Legal
Foundation

Following the enactment of the Act in November 2014,
the Research Center for Overwork-Related Disorders
(RECORDS) was established within the National Insti-
tute of Occupational Safety and Health, Japan (JNIOSH).
To investigate the current situations regarding overwork-
related disorders, the RECORDS collected compensation
claims of recognized cases for occupational CCVD and
mental disorders from January 2010 through March 2015
and conducted a detailed analysis to characterize the back-
ground factors and medical diagnoses relevant to those
disorders. Here, we describe the critical results, comparing
the state between the cases of CCVD and those of mental
disorders. For the findings shown below, ethical approval
was obtained from the Institutional Review Board of the
National Institute of Occupational Safety and Health,
Japan (No. H2708).

Gender and Age

As shown in Fig. 4-(a) and Fig. 4-(b)'®, among those
who were determined to be compensated for having
occupational CCVD and mental disorders between Janu-
ary 2010 and March 2015, 95.6% (1,495/1,564) of the
compensated CCVD cases were male, whereas 68.7%
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(1,372/1,997) of the cases of compensated mental disor-
ders were male.
As compared to the age distribution of the onset of com-
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Fig. 5. Distribution of compensated cases of occupational cardiovascular disease and mental disorders by overtime hours in fiscal

years 2014 and 2015.

pensated occupational CCVD, occupational mental dis-
orders were compensated more frequently among young
people, particularly those aged 30 to 39 yr. As depicted
in Fig. 4-(b), 50.9% of male compensated cases of mental
disorders and 61.0% of female cases were their 20s or 30s.
The mean age of the onset of compensated CCVD was 49.3
(SD, 9.7) among men and 49.4 (SD, 12.6) among women,
whereas that of compensated mental disorders was 40.0
(SD, 11.3) among men and 36.9 (SD, 11.9) among women.

Working Hours and Work Events

Figure 5 shows the distribution of overtime hours
among those who were compensated in fiscal years 2014
and 2015”. As depicted in Fig. 5, 64.8% of compensated
occupational CCVD cases were confirmed having over-
time hours between 80 and 119 h per month prior to the
onset of occupational CCVD. On the other hand, 38.3%
of compensated cases of mental disorders were con-
firmed having overtime working hours of less than 60 h
per month before the onset, and 17.2% were compensated
due to work-related factors other than long working hours,
including exposure to extremely stressful work events,
such as severe sexual harassment/violence or accidents in
the workplace'®.
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Job Area/Type

Tables 2 and 3 depict the distribution of compensated
occupational CCVD and mental disorders, respectively,
by gender and job area between January 2010 and March
2015'®. Regarding occupational CCVD (Table 2), among
men, 30.7% of compensated cases were in “transport and
postal activities,” followed by “wholesale and retail trade”
and “manufacturing.” In terms of compensated occupa-
tional mental disorders (Table 3), among men, “manufac-
turing” had the largest number of compensated workers,
followed by “wholesale and retail trade” and “transport
and postal activities.” Notably, among women, 28.8% of
compensated cases of occupational mental disorders were
in “medical, health and welfare.” As suggested in previ-
ous literature'”, female healthcare professionals, such as
nurses in mental health care or caregivers for the elderly,
may be more frequently exposed to work-related trau-
matic events, such as physical assaults and violence from
patients and service users. However, regardless of the type
of overwork-related disorders (i.e., occupational CCVD
or mental disorders), workers in these job areas might not
be necessarily compensated more frequently compared to
those in other job areas, given the total number of people
employed in each job area/industry as the denominator'®.

There are some limitations to interpret the values shown
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Table 2. Distribution of compensated cases of cerebrovascular/cardiovascular disease by job category

Men Women
No. of No. of
2 employee a employee
No. of cases” population  No. of cases No. of cases” population  No. of cases
¢ illion? c 1 million?

(10,000)><  per 1 million’ (10,000)>  per I mi
Job category (alphabetical order)® n % n % n % n %
Accommodations, eating, and drinking services 104  7.0% 529 4.0% 19.7 10 14.5% 986  8.9% 1.0
Agriculture and forestry 6 0.4% 148 1.1% 4.1 1 1.4% 111 1.0% 0.9
Compound services 6 0.4% 147 1.1% 4.1 1 1.4% 98 0.9% 1.0
Construction 162 10.8% 1,448 10.9% 11.2 0 0.0% 243 2.2% 0.0
Education, learning support 23 1.5% 613  4.6% 3.8 2 29% 704 6.4% 0.3
Electricity, gas, heat supply, and water I 0.1% 134 1.0% 0.7 0 0.0% 19 0.2% 0.0
Finance and insurance 9 0.6% 333 2.5% 2.7 1 14% 400 3.6% 0.3
Fisheries 14 0.9% 26 0.2% 53.8 0 0.0% 6 0.1% 0.0
Information and communications 46 3.1% 610 4.6% 7.5 5 72% 215 2.0% 23
Living-related, personal, and amusement services 33 22% 332 2.5% 9.9 4 58% 523 4.7% 0.8
Manufacturing 186 12.4% 3,263 24.5% 5.7 7 10.1% 1,359 12.3% 0.5
Medical, health, and welfare 38 2.5% 709  5.3% 5.4 11 15.9% 2,563 23.3% 0.4
Mining and quarrying of stone and gravel 0 0.0% 12 0.1% 0.0 0 0.0% 3 0.0% 0.0
Real estate and goods rental and leasing 28 1.9% 236  1.8% 11.9 0 0.0% 140 1.3% 0.0
sgrl\e:ir::t;fsic research, professional, and technical 44 2.9% 417 31% 106 3 439 249 2.3% 12
Services, N.E.C. 121 8.1% 1,091 82% 11.1 5.8% 815  7.4% 0.5
Transport and postal activities 459 30.7% 1,272 9.5% 36.1 6 87% 292 2.6% 2.1
Wholesale and retail trade 215 14.4% 2,005 15.0% 10.7 14 20.3% 2,296 20.8% 0.6
Total 1,495 100% 13,325 100% 11.2 69 100% 11,022 100% 0.6

 Total number of cases that were determined to be compensated between January 2010 and March 2015. This column includes the cases that were

claimed to workers’ compensation before December 2009.

% Data from the Labour Force Survey, Ministry of Internal Affairs and Communications of Japan.
9 Total population of employees (annual average) in Japan between January 2010 and December 2014. These figures include both full-time and part-time

employees.

9 Due to the unavailability of data on the population of employees between January 2015 and March 2015, the compensation rates in this column are

slightly higher than the actual value.

9 Public employees and central and local government officers are not included.

in Tables 2 and 3. For instance, due to the unavailability
of data on the population of employees between January
2015 and March 2015, the compensation rates are slightly
higher than the actual value.

Medical Diagnoses

Table 4 shows the distribution of diagnoses among com-
pensated cases of occupational CCVD by gender between
January 2010 and March 2015'®. While 60.5% of male
compensated cases had been diagnosed as having cerebro-
vascular diseases, particularly intracerebral hemorrhage,
91.3% of female compensated cases had been diagnosed
having cerebrovascular diseases.

Table 5 summarizes the distribution of diagnoses among
compensated cases of occupational mental disorders by
gender between January 2010 and March 2015'®). Notably,

59.7% of male compensated cases had been diagnosed as
having mood (affective) disorders. Among women, 73.0%
of compensated cases had been diagnosed having neurotic,
stress-related, or somatoform disorders, particularly post-
traumatic stress disorder (PTSD).

Conclusion

In the current paper, we briefly analyzed the characteris-
tics of compensated occupational CCVD and mental disor-
ders due to overwork or psychological stress at work. Over
the past decade, the number of claims, as well as that of
compensation, of occupational mental disorders have been
substantially increasing, as compared to those of occupa-
tional CCVD. Notably, among the cases of compensated
occupational mental disorders, approximately 50% of
male and 60% of female cases were in their 20s or 30s.
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Table 3. Distribution of compensated cases of mental disorders by job category

Men Women
No. of No. of
a employee 2 employee
No. of cases” population  No-. of cases No. of cases” population  No. of cases
¢ illion® ¢ 1 million?
(10,000)>  per 1 million (10,000)>  per I mi

Job category (alphabetic order)? n % n % n % n %

Accommodations, eating, and drinking services 87 6.3% 529  4.0% 16.4 48  7.7% 986  8.7% 4.9
Agriculture and forestry 15 1.1% 148 1.1% 10.1 2 03% 111 1.0% 1.8
Compound services 10 0.7% 147 1.1% 6.8 7 1.1% 98 0.9% 7.1
Construction 138 10.1% 1,448 10.9% 9.5 11 1.8% 243 2.2% 4.5
Education, learning support 32 2.3% 613 4.6% 52 25 4.0% 704 6.2% 3.6
Electricity, gas, heat supply, and water 12 0.9% 134 1.0% 9.0 1 02% 19 0.2% 53
Finance and insurance 23 1.7% 333 2.5% 6.9 30 4.8% 400 3.5% 7.5
Fisheries 6 0.4% 26 0.2% 23.1 0 0.0% 6 0.1% 0.0
Information and communications 97 7.1% 610 4.6% 15.9 28 4.5% 215 1.9% 13.0
Living-related, personal, and amusement services 30 2.2% 332 2.5% 9.0 15 2.4% 523 4.6% 29
Manufacturing 290 21.1% 3,263 24.5% 8.9 59 9.5% 1,359 12.0% 43
Medical, health, and welfare 51 3.7% 709  5.3% 7.2 179 28.8% 2,563 22.7% 7.0
Mining and quarrying of stone and gravel 3 02% 12 0.1% 25.0 0 0.0% 3 0.0% 0.0
Real estate and goods rental and leasing 39 2.8% 236 1.8% 16.5 13 2.1% 140 1.2% 9.3
SS;:;Z?C research, professional, and technical 70 5.1% 417 3.1% 16.8 2 3.5% 249 2.2% 38
Services, N.E.C. 100 7.3% 1,091  8.2% 9.2 45 7.2% 815 7.2% 5.5
Transport and postal activities 176 12.8% 1,272 9.5% 13.8 38 6.1% 292 2.6% 13.0
Wholesale and retail trade 193 14.1% 2,005 15.0% 9.6 97 15.6% 2,296 20.3% 42
Total 1,372 100% 13,325 100% 10.3 620 100% 11,022 100% 5.6

® Total number of cases that were determined to be compensated between January 2010 and March 2015. This column includes the cases that were
claimed to workers’ compensation before December 2009.

® Data from the Labour Force Survey, Ministry of Internal Affairs and Communications of Japan.

© Total population of employees (annual average) in Japan between January 2010 and December 2014. These figures include both full-time and part-time
employees.

9 Due to the unavailability of data on the population of employees between January 2015 and March 2015, the compensation rates in this column are
slightly higher than the actual value.

© Public employees and central and local government officers are not included.

Table 4. Distribution of diagnosis of occupational cerebrovascular/ Table 5. Distribution of diagnosis of occupational mental disorders
cardiovascular disease by gender by gender
Men Women Men Women
(n=1,495) (n=69) (n=1,373) (n=627)
n SD/% n SD/% n  SD/% n  SD/%

Age of onset (Mean, SD) 49.3 9.7 49.4 12.6 Age of onset (Mean, SD) 40.0 113 369 119

Cerebrovascular diseases F3 (Mood (affective) disorders) 820 59.7% 169 27.0%
Intracerebral hemorrhage 419 28.0% 28 40.6% F32 (Depressive episode) 716 52.1% 151 24.1%
Subarachnoid hemorrhage 261 17.5% 28 40.6% Other F3 104 7.6% 18 2.9%
Cerebral 1r.1farct10n 221  14.8% 7  10.1% F4 (Ne}lrotlc, stress-related and somato- 540 39.3% 458 73.0%
Hypertensive encephalopathy 4 03% 0 — form disorders)

Cardiovascular diseases F43.0 (Acute stress reaction) 39 28% 61  9.7%
Myocardial infarction 267  17.9% 1 1.4% F43.1 (Post-traumatic stress disorder) 145 10.6% 163 26.0%
Cardiac arrest 220 14.7% 4 5.8% F43.2 (Adjustment disorders) 228 16.6% 129 20.6%
Dissecting aneurysm 81  5.4% 1 1.4% Other F4 128 9.3% 105 16.7%
Angina pectoris 19 1.3% 0 — Other mental disorders 13 0.9% 0o —

Other diseases (e.g., epilepsy) 3 0.2% 0 —
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These findings suggest the importance of promoting men-
tal health-related support for young employees, as well as
increasing awareness of working conditions among stu-
dents.

In fiscal year 2015 (i.e., the first full fiscal year after the
Act was enacted in November 2014), the number of claims
for workers’ compensation of both occupational CCVD
and mental disorders in Japan increased slightly from the
previous year (Fig. 1-(a) and Fig. 1-(b)). This may be due
to increased awareness of overwork-related disorders and
workers’ compensation system for occupational CCVD
and mental disorders, because the enactment of the Act,
along with the recent situation regarding overwork-related
disorders, were widely reported by the media in Japan.

The term karoshi firstly appeared in Japan in the late
1970s. To our knowledge, Japan was the first country to
pass a law specifically focusing on comprehensive pre-
ventive measures against overwork-related disorders.
Overwork-related disorders have been a major occupa-
tional and public health issue in both developed and devel-
oping countries. Thus, experience in Japan can provide
other countries with useful information on developing a
national preventive policy against overwork-related disor-
ders. Changes in the trend of overwork-related disorders
in Japan under a legal foundation and an initiative by the
central government should be closely monitored, so that
other countries can benefit from the experiences. Addition-
ally, the long-term effect of preventive measures based on
the Act and the Principles (i.e., preventive efforts regarding
increasing the awareness, development of counselling ser-
vice, and support for private sectors) should be evaluated.
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Impact of Daily Rest Period on Resting Blood Pressure
and Fatigue

A One-Month Observational Study of Daytime Employees

Hiroki Ikeda, PhD, Tomohide Kubo, PhD, Shuhei Izawa, PhD, Masaya Takahashi, PhD,
Masao Tsuchiya, PhD, Norie Hayashi, BSN, and Yuki Kitagawa, BSN

Objective: We aimed to examine the effects of the daily rest period (DRP)
on resting blood pressure (BP) and fatigue and determine the optimal DRP
for daytime workers. Methods: Fifty-four daytime employees participated
in a 1-month observational study. BP was measured thrice at the workplace.
Employees underwent a pre- and post-survey to determine the usual DRP and
assess subjective health outcomes. To determine the optimal DRP, DRP
criteria were set as 11, 12, 13, and 14 hours. Results: Workers with a shorter
DRP had high diastolic BP and fatigue. Diastolic BP was higher in the
short group than in the long group for the 14-hour DRP criteria alone.
Conclusions: Shorter DRP was associated with high diastolic BP. We
recommend a longer DRP (>14 hours) for improving workers’ cardiovas-
cular health.

ong working hours have several negative effects on workers. '
One of these negative effects is cardiovascular disease. It has
been reported that long working hours increase systolic and diastolic
blood pressure (BP) * and are related to cardiovascular diseases such
as hypertension,* acute myocardial infarction,” and coronary heart
disease.® In addition, an increase in overtime work hours adversely
affects several subjective health outcomes such as fatigue, sleep, and
stress.” °
The European Union (EU) working time directive states that
workers of member states have the right to ““a minimum daily rest
period of 11 consecutive hours every 24 hours.”'® This interval
between the end of one workday to start of the following workday is
the daily rest period (DRP). Regulation of the DRP is expected to
improve the health of workers. Previously, several studies confirmed
the relationship between the DRP and health-related outcomes for
shift workers,'"'? and a recent systematic review revealed that an
interval of 11hours or less between consecutive work days
adversely affected at least acute health problems such as sleep,
sleepiness, and fatigue.'> Another study argued that shift workers
should avoid short intervals between shifts and that they needed an
interval of about 16 hours.'* In contrast, few studies have explored
the effects of the DRP on the health of daytime workers and no
studies have examined the effects of the DRP on cardiovascular
health. Therefore, it is not clear whether the DRP could have
positive effects on the cardiovascular health and subjective health
outcomes of daytime workers. In addition, there is little evidence to
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support that 11 hours is the optimal DRP for daytime workers.
Kosugo'® reported that the recommended DRP is more than
14 hours including 8 hours of sleep and relaxation time.

The aim of this study was to explore the effects of the DRP on
the resting BP and fatigue of daytime workers. We decided to
determine the optimal DRP if the DRP was found to be associated
with BP and fatigue. We hypothesized that the DRP was associated
with BP and fatigue and workers with shorter DRPs would have
higher BP and more fatigue.

METHODS

Participants

Participants were recruited through an internal advertisement
at an information technology company that applied a discretionary
labor and flextime system. Initially, 90 employees attended the
research explanation meeting; however, 68 employees eventually
participated in this study. None of the participants used antihyper-
tensive drugs. All participants gave written informed consent before
the experiment. The study protocol was approved by the Research
Ethics Committee of the National Institute of Occupational Safety
and Health, Japan (H26-1-02).

Procedure

This observational study was conducted from October 2015
to December 2015. The follow-up period was 1 month. Participants
completed a pre-study survey, which included the Japanese version
of the Pittsburgh Sleep Quality Index (PSQI-J),'¢ a new brief job
stress questionnaire (NBJSQ),'” and a questionnaire regarding
information about the participants including age, sex, height, body
weight, smoking status (non-smoker or smoker), years of continu-
ous employment, and the round-trip commute time at the beginning
of the study period. In addition, the average start and end time of
their workday for the last month were asked in the pre-survey. The
DRP was then calculated as the interval in hours from the end of one
workday to the start of the following workday.

Participants maintained their usual lifestyle pattern at home,
and at work before the experimental period, and during the follow-
up period, respectively. Resting systolic and diastolic BP were
measured at their workplace on the Friday or Thursday of the first
(T1), third (T2), and fourth (T3) weeks of the follow-up period.
Participants were instructed to conduct all three measurements of
BP (T1, T2, and T3) on the same day and time every week if possible
and to avoid measuring BP for about 1hour after meals. BP was
measured twice a day and the mean values were analyzed. Finally,
participants completed a post-survey that included the PSQI-J
and NBJSQ.

Measurements

Resting BP was measured by the participants themselves
using a digital BP monitor (CH-463E; Citizen Systems Japan Co.,
Ltd., Tokyo, Japan) in a sitting position under the supervision of
occupational health nurses.
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TABLE 1. Characteristics of the Participants

Mean (SD) or % (n)

Daily Rest Period During the Past Month

Variable All >11h <11h >12h <12h >13h <13h >14h <14h
n 100% (54) 91% (49) 9% (5) T8% (42) 22% (12)  63% (34)  37% (20) 31% (17) 69% (37)
Age (years) 39.6 (6.3) 39.7 (6.6) 38.8 (3.6) 39.6 (6.4) 39.7(6.3) 39.2(6.8) 40.4 (54) 382(7.9) 402 (54)
Sex (% female) 46% (25) 45% (22) 60% (3) 48% (20) 42% (5) 56% (19) 30% (6) 76% (13)  32% (12)
Body mass index (kg/mz) 222 (2.8) 222 2.6) 219(53) 222 26) 223@3.7) 219@22) 227@3.7) 2192.2) 223(3.1)
Smoking status (% current smokers)” 15% (8) 17% (8) 0% (0) 19% (8) 0% (0) 18% (6) 11% (2) 18% (3) 14% (5)
Years of continuous employment 8.7 (5.3) 8.8 (5.2) 7.4 (5.9) 8.9 (5.2) 7.7 (5.6) 8.8 (5.4) 8552 7.1(5.00 94(.3)
Daily rest period (h) 12.8 (1.6) 13.2 (1.3) 9.4 (0.7) 13.5(1.0) 104 (1.0) 13.8(0.8) 11.1(1.2) 145(0.7) 12.1(1.4)
Round-trip commute time (h) 1.8(0.7) 1807 1.7(0.6) 1807 1906 17(0.7) 2008 18(0.7) 18(0.7)
Hypertension (% >140 or >90 mm Hg) 19% (10) 18% (9) 20% (1) 14% (6) 33% (4) 6% (2) 40% (8) 0% (0) 27% (10)
*N=53.
Fatigue was measured using the NBJ SQ.17 The fatigue scale RESULTS

consisted of three items and used the 4-point Likert scale (1: almost
never, 2: sometimes, 3: often, and 4: almost always). The mean
score of the three items ranged from 1 to 4. A higher mean score
indicated relative fatigue. The reliability (Cronbach alpha =0.84)
and validity of the NBJSQ have been confirmed.'”'

Sleep quality and quantity were measured using the
PSQI-J.'® This questionnaire included 18 items such as bedtime,
sleep onset latency, waking up time, sleep duration, sleep disturb-
ances, sleep quality, use of sleep medication, and daytime dysfunc-
tion during the previous month. The total PSQI-J score (range 0 to
21) indicated sleep quality and a higher score indicated more sleep
complaints. The reliability (Cronbach alpha =0.77) and validity of
the PSQI-J has been confirmed.'® This study used the PSQI-J score,
sleep duration, and sleep efficiency to evaluate the sleep quality
and quantity.

Data Analysis

A linear mixed model with compound symmetry was used to
examine the effects of the DRP on resting systolic and diastolic BP
and fatigue. The fixed effects associated with systolic and diastolic
BP were the DRP (in hours) and the time of BP measurement (or
period; T1, T2, and T3), and the random effect was the subjects.
Possible confounding variables (sleep duration, sleep efficiency,
age, sex, body mass index, and smoking status) were also included
in the model as fixed effects, as these variables were reported to be
associated with BP.'”~%* The fixed effects of fatigue were the DRP
(in hours), session (pre- and post-survey), and covariates (age, sex,
sleep duration, and sleep efficiency), and the random effect was the
subjects. Sleep duration and sleep efficiency were calculated by the
mean value of two measurements (from the pre- and post-surveys).

To determine the optimal DRP, the DRP criteria were initially

Fourteen participants who did not complete the pre-survey
were excluded from subsequent analyses, as their DRP data were not
available. Thus, the data of 54 employees who were able to measure
their BP and complete the questionnaires were analyzed, and the
response rate thereof was 60.0%. Table 1 summarizes the charac-
teristics of all participants and categorizes participants into either
the long or the short groups on the basis of the 11-, 12-, 13-, and
14-hour DRP criteria. In the 11-hour DRP criteria, the short
(<11-hour) group comprised only five employees. The small
sample size may result in type 2 error; therefore, the data of the
11-hour criteria were excluded from subsequent analyses. The mean
DRP of all participants was 12.8 £0.2hours. One participant
did not answer the question about smoking status. Thirty-eight
workers (70%) were enrolled in the discretionary labor system,
and 16 workers (30%) were enrolled in the flextime system.
Participants worked 11.24+0.2hours per day on average, and in
addition, their mean start and end times of work (min-max time
range) were 09:24 4+00:42 (07:30 to 10:30) and 19:48+01:18
(17:00 to 23:00), respectively.

From linear mixed model analyses, we found that for BP,
period was not significant [systolic BP: 3 = —0.078, not significant
(ns); diastolic BP: 3 = —0.495, ns], and, for fatigue, session was not
significant (3 = —0.26, ns). Therefore, we excluded period (T1, T2,
or T3) and session (pre- and post-surveys) as fixed effects in the
analyses, and BP and fatigue were calculated as mean values to
enhance reliability. Table 2 summarizes the results of the linear
mixed-model analyses. DRP was not significantly associated with

TABLE 2. Results of the Linear Mixed-Model Analysis

setas 11, 12, 13, and 14 hours. The 11-hours DRP criteria was based Systolic BP  Diastolic BP Fatigue
on the EU working time directive,'® while the 14-hours DRP criteria B B B
was recommended in the study by Kosugo.15 The diastolic and
systolic BP, fatigue, and sleep variables at 11, 12, 13, and 14 hours Daily rest period (h) —0.582 —1.290° —0.081"
were analyzed using a two-way linear mixed-model analysis of Sleep duration (h) —0.194 —0.260 —0.246°
variance with compound symmetry. The participants were catego- Sleep efficiency (%) 0.020 —0.124 —0.010
rized into long and short DRP groups according to each DRP length. Sex’ —8-030'; —5.273:3 0.047b
The fixed effects of BP were group (long and short groups), period Age (years) ) 0'408b 0'446h —0.033
(T1, T2, and T3), and covariates such as sleep duration, sleep SBOd}l’(.mass md?x (kg/m™) ggggb ;jg; -
efficiency, age, sex, BMI, and smoking status; the random effect moking status ' ) —
was the subjects. The fixed effects of fatigue and the sleep variables BP, blood pressure.
were group, session (pre- and post-surveys), and covariates such as 2P <0.05.
age and sex; the random effect was the subjects. EP <0.01.

All statistical analyses were conducted using SPSS version Tifm‘j‘lej 2 =female.

. . =non-smoker, 2 = smoker.

23.0 for Microsoft Windows (IBM Company, New York).
398 © 2017 American College of Occupational and Environmental Medicine
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FIGURE 1. Resting systolic and diastolic blood pressure of the long and short groups for all of the daily rest period criteria adjusted
for age, sex, sleep duration, sleep efficiency, BMI, and smoking status. Mean blood pressure is an estimated marginal value. T1, T2,
and T3 indicate the first, third, and fourth weeks of the follow-up period, respectively. Error bars indicate standard error of the

mean (SEM).

systolic BP (3 = —0.582, ns), but was significantly associated with
diastolic BP (3 =1.290, P < 0.01). Fatigue was significantly associ-
ated with DRP (3=-0.081, P<0.05) and sleep duration
(B=-0.246, P <0.01).

Figure 1 shows systolic and diastolic BP of the long and short
groups for the 12-, 13-, and 14-hour DRP criteria. From the two-way
linear mixed model analysis of variance for systolic BP, we found
that none of the DRP criteria showed any significant main effects or
interaction. However, we observed significance in the main effect of
group [F(1,44)=7.053, P <0.05] for diastolic BP for the 14-hour
DREP criteria. For diastolic BP, neither of the significant main effects
or interaction was found for the 12- and 13-hour criteria.

Table 3 summarizes the mean (standard error) values and
statistical results of fatigue and the sleep variables. The liner
mixed-model analysis for fatigue showed significance in the main
effect of the group for the 12-hour criteria [F(1,50)=7.11,
P <0.05] and a trend toward significance in the main effect of
the group for the 13-hour criteria [F(1,50) =3.13, P =0.083]. The
significant main effect of group was observed for sleep duration
for the 12-hour criteria [F(1,50)=4.12, P <0.05] and sleep
efficiency for the 13-hour criteria [F(1,50)=5.14, P <0.05]. A
trend toward significance in the main effect was observed for the
PSQI-J score [F(1,49)=3.18, P=0.081] for the 12-hour criteria.
A significant interaction was observed for the PSQI-J score for
the 14-hour criteria [F(1,50)=6.11, P <0.05], and post hoc
analysis showed that the PSQI-J score was higher (P <0.05) in
the long group in the pre-survey, than that in the long group in
the post-survey.
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DISCUSSION

The aim of this study was to determine the relationship
among the DRP, resting BP, and fatigue. The results showed that
workers with a shorter DRP had higher diastolic BP. This study also
found that diastolic BP for the 14-hour criteria alone was higher in
the short group than in the long group. In addition, fatigue was
associated with the DRP and sleep duration. These findings are
significant as, unlike for shift workers, little is known about the
effects of DRP on the cardiovascular health and subjective health
outcomes of daytime workers.

The DRP was associated with diastolic BP, and workers with
a DRP of less than 14hours showed higher diastolic BP than
workers with a DRP of more than 14 hours. These results from
the present study suggest that a DRP of more than 14 hours may be
recommended for workers’ cardiovascular health, as diastolic BP is
known to be associated with hemorrhagic stroke, stroke, and
coronary heart disease.”>** A key question was why workers with
a shorter DRP had higher diastolic BP, while it has previously been
reported that relaxation reduces BP.>> Therefore, as a long DRP (ie,
leisure time) could provide enough time to relax, workers with a
long DRP could have low diastolic BP. Therefore, a shorter DRP
would not provide workers enough time to relax and they could have
higher diastolic BP.

Fatigue was associated with DRP and sleep duration. DRP
and sleep duration are closely related, as the DRP includes the sleep
duration, and sleep duration decreases with a decrease in the DRP. It
has previously been reported that fatigue was associated with sleep
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TABLE 3. Subjective Variables of Each Interval Criteria Adjusted for Age and Sex

Group Session Interaction
Long/Pre Long/Post Short/Pre Short/Post
Mean (SE) Mean (SE) Mean (SE) Mean (SE) F-ratio P F-ratio P F-ratio P
12 hours (Long: n=42; Short: n=12)
Fatigue 2.3 (0.1) 2.3 (0.1) 2.9 (0.2) 3.0 (0.2) 7.11 0.010° 0.33 0.566 0.29 0.590
PSQI score 6.1 (0.4) 5904 7.7 (0.8) 7.2 (0.8) 3.18 0.081° 0.89 0.351 0.30 0.585
Sleep duration 6.1 (0.2) 5.9 (0.2) 5.3(0.3) 5.3 (0.3) 4.12 0.048* 0.35 0.556 0.49 0.485
Sleep efficiency 93.8 (1.6) 92.7 (1.6) 99.2 (2.9) 94.0 (2.9) 1.91 0.173 1.98 0.165 0.80 0.376
13 hours (Long: n=34; Short: n=20)
Fatigue 2.3 (0.1) 2.3 (0.1) 2.7 (0.2) 2.7 (0.2) 3.13 0.083° 0.09 0.767 0.01 0.918
PSQI score 6.2 (0.5) 5.9 (0.5) 6.7 (0.6) 6.7 (0.6) 0.79 0.377 0.36 0.552 0.36 0.552
Sleep duration 6.0 (0.2) 5.9(0.2) 5.7 (0.3) 5.5(0.3) 1.20 0.279 1.83 0.182 0.77 0.386
Sleep efficiency 92.1 (1.7) 92.4 (1.7) 100.0 (2.2) 94.0 (2.2) 5.14 0.028* 2.27 0.138 2.78 0.101
14 hours (Long: n=17; Short: n=37)
Fatigue 2.6 (0.2) 2.6 (0.2) 2.4 (0.1) 2.4 (0.1) 0.35 0.555 0.08 0.775 0.00 0.947
PSQI score 7.2 (0.7) 6.0 (0.7) 6.1 (0.5) 6.3 (0.5) 0.25 0.616 2.74 0.104 6.11 0.017*
Sleep duration 5.9 (0.3) 6.0 (0.3) 5.9(0.2) 5.7 (0.2) 0.29 0.593 0.33 0.569 2.24 0.141
Sleep efficiency 92.2 (2.6) 92.4 (2.6) 96.3 (1.7) 93.2 (1.7) 1.07 0.307 0.51 0.480 0.65 0.424

Mean score is an estimated marginal value.
4P <0.05.
°P <0.10.

quantity rather than overtime work.?® Therefore, an adequate DRP is
needed to get enough sleep to recover from fatigue. In addition,
although fatigue was decreased in the long group than in the short
group for the 12- and 13-hour DRP criteria, there was no difference
between the two groups for the 14-hour DRP criteria. The results
from the present study suggested that a short DRP of less than
13 hours is insufficient to recover from fatigue. Therefore, to
recover from fatigue, it may be recommended that workers should
ensure that they get a long DRP of more than 14 hours. Kosugo'®
also recommended a DRP of more than 14 hours to ensure more than
8hours of sleep and relaxation time.

This study had several limitations. First, when the partici-
pants were categorized into two groups, we noted an unbalanced
ratio between the long and short groups, especially for the 11- (short
group: n =5; long group: n =49) and 12-hour (short group: n =12;
long group: n=42) DRP criteria. Although the result of 11-hour
DRP criteria was excluded from the analysis, a type 2 error may
skew the results of the 12-hour DRP criteria due to low statistical
power. Further research with larger samples or another population
with short DRPs is needed to overcome this limitation. Second,
although it was reported that various lifestyle factors such as
exercise, alcohol, and sodium restriction influence BP,? the present
study did not address these variables. Further studies in which these
variables are controlled are required. Third, the present study
measured several subjective outcomes such as sleep and fatigue
by self-report. Additional research using objective measurements
such as polysomnography, actigraphy, and the measurement of
stress hormones is required to determine the effects of DRP on
the health of workers. Fourth, although the DRP may have changed
due to several reasons such as work progress and family matters, in
this study, the DRP was measured only once before the follow-up
period. Further studies that survey the DRP every workday are
needed. Fifth, the study was conducted between October and
December. Generally, workers are the busiest at the end of the
year. Therefore, the DRP during the end of the year might have been
shorter than that in the rest of the year. Further research that is
conducted during a less busy time of the year is required to better
understand the effects of the DRP. Sixth, although this observational
study revealed a relationship between the DRP and BP, the causal
relationship was not confirmed. Hereafter, an interventional study is
needed to determine how extensively the DRP affects BP.
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Although this study had these limitations, the results obtained
here revealed that the DRP was associated with resting diastolic BP,
that is, workers with a shorter DRP showed higher diastolic BP. This
finding was important, as, currently, little is known about the effects
of the DRP on physiological characteristics of daytime workers.
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Abstract: The aim of this study was to clafify the relationship between sleep disturbances and
depression in daytime workers using a structured interview. A total of 1,184 daytime workers were
enrolled. We evaluated difficulty initiating sleep (DIS), difficulty maintaining sleep (DMS), early
morning awakening (EMA), and global insomnia sceres (ISs) in all participants. As a result, the
prevalences of DIS, DMS, and EMA were 16%, 46%, and 22 %, respectively. IS was significantly
correlated with depression score. Additionally, although all IS subscales (i.e., DIS, DMS, and EMA)
were significantly associated with depression score, the main factor contributing to depression score
was DIS. Thus, the present study reveals that sleep disturbances and especially DIS are associated

with depression in daytime workers. -

Key words: Hamilton depression rating scale, Insomnia, Sleep quality, Sleep problems, Japanese daytime

workers

Introduction

It is estimated that 20—30% of daytime workers expe-
rience sleep disturbances such as difficulty initiating sleep
(DIS), difficulty maintain sleep (DMS), early morning
awakening (EMA), and lack of sleep' ~>). It has been hypoth-
esized that these sleep disturbances are caused by long
working hours and poor working conditions; Jacquinet-
Salord et al. reported that workers with the perception of
a bad working environment including a poor atmosphere
at work, minimal interest in their job, and working under
time constraints were more likely to complain of sleep dis-

*To whom correspondence should be addressed.
E-mail: ikedah@h.jniosh.johas.go.jp

©2017 National Institute of Occupational Safety and Health

turbances compared to. workers without this perception.
Nakashima et al. reported that overtime work hours over a
prolonged period led to sleep disturbances and a shortage of
sleep time. Thus, it is possible that a large number of day-
time workers experience sleep disturbances. Notably, sleep
disturbances are associated with several disease states® ”,
with one such example being depression.

Previous studies have provided evidence for a relation-
ship between sleep disturbances and depression. McCall et
al® reported that the 93% of patients with major depres-
sion also experienced insomnia. Kaneita et al. reported
that sleep disturbances including DIS, DMS, and EMA
were associated with depressive symptoms (the Center for
Epidemiologic Studies Depression Scale: CES-D>16). It
has been hypothesized that comorbid sleep disturbances
promote the development of depression. Breslau et al.'®

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License.
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reported that the relative risk of new-onset major depres-
sive disorder during a 3-yr follow-up period in individu-
als with a history of insomnia was 4.0 (95% confidence
interval [CI], 2.2-7.0) compared to individuals without
history of insomnia. Chang et al.'V reported that, among
1,053 male undergraduate students followed for a median
of 34 yr, the relative risk of clinical depression was signifi-
cantly greater in students with self-reported sleep distur-
bances compared to students without sleep disturbances.
Additionally, a cohort study of older adults with a history
of major or non-major depression in full remission with 2
yr of follow-up showed that patients with subjective sleep
disturbances were at an increased risk for the recurrence
of depression compared to older adults without subjective
sleep disturbances'?. On this premise, it can be hypothe-
sized that sleep disturbance is a risk factor for new-onset
and recurrent depression.

The goal of this study was to investigate the relation-
ship between sleep disturbances and depression in daytime
workers. We considered that a structured interview would
be ideal for assessing this relationship, as self-administered
questionnaires are associated with response biases such
as social desirability bias. For example, it is possible that
truck drivers would be reluctant to admit to having sleep
problems, and thus over-report sleep conditions. Moreover,
no study to date has explored the relationship between
sleep disturbances and depression in daytime workers
using a structured interview. Therefore, we evaluated DIS,
DMS, EMA, and overall insomnia scores (ISs) in daytime
workers in order to determine the main components of
" sleep disturbance contributing to depression. We hypoth-
esized that sleep disturbances would be significantly asso-
ciated with depression in daytime workers.

Subjects and Methods

Participants :

A total of 2,006 individuals who received a general
health examination or medical checkup between July 2014
and October 2016 were screened for enrollment in this
study. Of these, 1,184 daytime workers (age range, 20—64
yr) were included in the analysis. All participants provided
informed consent. The study protocol was approved by the
Research Ethics Committee of the National Institute of
Occupational Safety and Health in Japan (H2809).

Procedure
A structured interview was administered by 1 of 5
trained interviewers, including a medical doctor, health
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nurse, clinical psychotherapist, industrial counselor, and
managerial dietitian. The interviewer asked questions
about sleep disturbances, depression, and demographic
characteristics.

Survey

We collected demographic data including data on age,
sex, work schedule, and comorbidities such as diabetes,
hypertension, and metabolic syndrome (absence, being
treated, or untreated). Sleep disturbances were measured
using the 3 insomnia scales (DIS, DMS, and EMA) which
included 6 modified questions (2 questions per scale) based
on the Japanese version'® of the Hamilton depression rat-
ing scale (HAM-D)'¥. The 6 questions about sleep dis-
turbances during the past 2 wk were asked. The HAM-D
is widely used to measure the severity and symptoms of
depression with established reliability'®. The following 2
questions were used to examine DIS: “Sometimes it takes
more than 30 min to fall asleep (yes=1, no=0)" and “It
is difficult to fall asleep every night (yes=2, no=0).”
The following 2 questions were used to examine DMS:
“Although I sometimes wake up during the night, I am
able to fall asleep again (yes=1, no=0)" and “I wake up
during the night and often get out of bed (yes=2, no=0).”
The following 2 questions were used to examine EMA:
“Although I wake up in the early hours of the morning, I

_ am able to fall asleep again (yes=1, no=0)" and “I wake

up in the early hours of the morning and am unable to fall
asleep again (yes=2, no=0).” The total score of each pair
of questions was used to compute each sleep disturbance
score; additionally, if the participant answered positively
to both questions, the score was recorded as 2 points. Thus,
each sleep disturbances score ranged from 0—2. A higher
score indicated higher symptom severe severity. Addition-
ally, the total score of all 3 scales was used to rate the over-
all degree of insomnia (IS, ranging from 0—6).

Depression was measured using the new brief job stress
questionnaire (NBJSQ)'®'”. The depression scale con-
sisted of 6 items that were rated on a 4-point Likert scale
(1: almost never, 2: sometimes, 3: often, and 4: almost
always). The mean score of the 6 items ranged from 1—4.
A higher mean score indicated greater depression severity.
The reliability and validity of this questionnaire have been
confirmed in a previous study'?.

Statistical analysis

A Spearman rank correlation analysis was conducted to
examine the relationship between sleep disturbances (IS)
and depression (NBJSQ depression score). A categori-
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Table 1. Participant demographic data (n=1,184)

n (%) mean (SD)
Women 372 (31.4) —
Mean age (yr) — 453 (11.0)
Diabetes
absence 1,121 (94.7) —
under treatment 18 (1.5) —
untreated 45 (3.8) —
Hypertension
absence 976 (82.4) —
under treatment 57 (4.8) —
untreated 151 (12.8) —
Metabolic syndrome
absence 963 (81.3) —
under treatment 182(15.4) —
untreated 39(3.3) —
SD: standard deviation; yr: years
Table 2. Participant characteristics
n (%)
Age group -
All IS>0  DIS>0 DMS>0 EMA>0 Depression>1
Male
20-29 63 (5) 31(3) 14 (1) 13(1) 17(1) 28 (2)
30-39  139(12) 71 (6) 19(2) 54 (5) 26 (2) 52 (4)
40-49 279(24) 154(13) 39(3) 114(10) 67(6) 102 (9)
50-59  232(20) 158(13) 29(2) 135(11) 49(4) 90 (8)
60—64 99 (8) 66 (6) 10(1) 58 (5) 19(2) 31(3)
Total 812(69) 480(41) 111(9) 374(32) 178(15) 303 (26)
Female '
20-29 58(5) . 32(3) 15(1) 19(2) 9(1) 29(2)
30-39 89 (8) 55 (5) 21(2) 41(3) 23(2) 30(3)
40-49 109 (9) 65 (5) 17 (1) 48 (4) 26 (2) 47(4)
50-59 79 (7) 55(5) 17(1) 40 (3) 17(1) 37 (3)
60—64 37(3) 25(2) 7(1) 21(2) 7(1) 13(1)
Total 372 (31) 232(20) 77(7) 169(14) 82(7) 156 (13)
Overall 1,184 (100) 712 (60) 188 (16) 543 (46) 260 (22) 459 (39)

DIS: difficulty initiating sleep; DMS: difficulty maintaining sleep; EMA: early moming

awakening; IS: groval insomnia score

cal regression (CATREG) analysis was used to examine
the effects of sleep disturbances on depression. Since
CATREG quantifies categorical data by assigning numeri-
cal values to each category, the procedure treats quanti-
fied categorical variables in the same way as numerical
variables'®. Then, using nonlinear transformations, this
approach allows variables to be analyzed on a number of

levels to find the best-fitting mode. The dependent variable .

was depression score and independent variables included
DIS, DMS, and EMA scores. Sex and age were entered as
covariates. All statistical analyses were conducted using
SPSS version 23.0 for Microsoft Windows (IBM Com-

pany, New York, USA). p<0.05 was adopted as the thresh-
old for statistical significance.

Results

Table 1 summarizes the participant demographic data.
Of 1,184 daytime workers included in the study, 69% were
male and 31% were female. The mean age was 45.3 = 11.0
yrs. Table 2 summarizes the characteristics of participants.
Briefly, 60% of participants indicated some sleep distur-
bances (IS>0) and the 39% of participants had depressive
symptoms (depression score>1). The prevalences of DIS,
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Table 3. Results of the categorical regression analysis

Variables B p values
Difficulty initiating sleep 0.251 <0.001
Difficulty maintain sleep 0.157 <0.001
Early morning awakening 0.171 <0.001

Sex 0.020 0.340
Age —0.040 0.167

B indicated standardized coefficient

DMS, and EMA (a scores>0) were 16%, 46%, and 22%,
respectively. : :

IS was significantly correlated with depression score
(Spearman’s rank correlation coefficient [r]=0.320,
p<0.001). Table 3 shows result of the CATREG (adjusted
R?=0.158, p<0.001). Additionally, all IS subscales were
significantly associated with depression score, including
DIS (=0.251, p<0.001), DMS ($=0.157, p<0.001), and
EMA (5=0.171, p<0.001). The main factor associated
with depression score was DIS. There were no problem
with collinearity given a range of minimal and maximal
tolerance after transformation of 0.901-0.968.

Discussion

- The present study showed that IS was significantly asso-
ciated with depression score in daytime workers. While all
IS subscales (i.e. DIS, DMS, and EMA) were associated
with depression score, DIS was the main component con-
tributing to depression score.

The prevalences of DIS, DMS, and EMA in our adult
cohort of daytime workers were 16%, 46%, and 22%,
respectively. In contrast, previous studies surveying
Japanese adults™ = reported prevalences of DIS, DMS,
and EMA to be 7—18%, 15—27%, and 5—23%, respec-
tively. Other studies specifically examining Japanese work-
ers' 32123 reported that the prevalences of DIS, DMS,
and EMA were 11-30%, 7—-42%, and 2—8%, respec-
tively. Accordingly, our study reported higher prevalences
of DMS and EMA compared to previous studies. These
differences were likely related to the study population and

use of a self-rating survey method rather than a structured

interview, respectively. The prevalence of insomnia (i.e., at
least one positive response regarding sleep disturbances)
in present study was 60%, which was also higher than that
reported in populations of general adults (19—33%
and Japanese workers (23—30%)" %223, Although it may
be difficult to compare these prevalence values given the
use of different question items and approaches, we argue
that the structured interview method may be more sensitive
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for identifying sleep disturbances than survey or question-
naire-based methods. Further studies are needed to clarify
this issue.

Previous survey data® collected from 24,686 Japanese
adults (>20 yr old) indicated that sleep disturbances such
as DIS, DMS, and EMA were associated with depressive
symptoms (CES-D score >16 and >25), with DIS having
the highest odds ratio. These results are consistent with our
findings. Several work-related factors have been reported
to deteriorate sleep quality; Nakashima et al.® reported
that long work hours reduce sleep quality and decrease
sleep quantity, and Kecklund and Akerstedt’® reported
that apprehension for the next working day decreased the
amount of slow wave sleep. Nakata et al.? reported that
job stressors such as high cognitive demand and role con-
flict were associated with DIS, while high intragroup con-
flict was associated with DMS. The effects of these work
problems on sleep may lead to vulnerability to or the
onset of depression. Taken together, our findings suggest
that day workers should be careful to self-assess sleep and
depression.

Although we observed a relationship between sleep
disturbances and depression in the present study, correla-
tion coefficients and coefficients of multiple determina-
tions for CATREG were small. A previous study” reported
that although DIS, DMS, and EMA were associated with
depression, the prevalences of these sleep disturbances
in subjects with a CES-D score>16 points were 47.4%,
45.4%, and 36.7%, respectively; in subjects with a CES-D
score>25 points, these prevalence values were decreased
to 19;5%, 18.1%, and 13.0%, respectively. That is, more
than half of subjects with depression did not have sleep

- disturbances. Thus, the relationship between sleep distur-

bances and depression may be relatively weak. The char-
acteristics of participants in the present study as active
daytime workers free of any mental disorders may underlie
the observation of a weak association between sleep distur-
bances and depression score. Nevertheless, this study pro-
vides important insights into the actual prevalence of sleep
problems and the relationship between sleep disturbances
and depression in daytime workers. '

This study had several limitations. First, our structured
interview did not assess sleep duration, as there were no
questions about sleep duration in the HAM-D. It was pre-
viously reported that daytime workers have short sleep
durations, such that this should be evaluated with respect
to depression in future research. Second, although this
study revealed a relationship between sleep disturbances
and depression, the causality of this relationship was not
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BEEHAERETET EREENES V-7
"HBREHER ST BT FRENEL Y 5 —
TR AFEARZRER AL R
‘EXGEERAHHRETER

P2 . BYY 1 @R LHAER SR (NIOSH) TidiE
ZRECOHEHELEEL, ¥EHEORMTEFME EH

& L7z [H@EAEBTHREMAER (Worker's Living
Activity-time Questionnaire) (JNIOSH-WLAQ) {(BA TF
WLAQ) 2B L7 ABIRD B WLAQ DERER
Bt REERUB LR T AL THS. FEE
PIEE D H B 138 BASARFFEICBIML, WLAQ IZX 5

EREREY 1 BRORBED T C2RBI o7 &
U OREMEFMO0, FNREIIT1ER, FHED
E&l (activPAL) D%k L AHTENCE T 5 BakRisk%

K-, WLAQIC X Y, BB, BEM, SBHA

vE =), BIERES L OC—BEREHELEELS
FL4o0BHKS, Tabb, (A) BHEHR OB) &
B, C) BBBORKKRKH, (D) KkBELEFRICBT
HEMEMSER IND. AR T, BEEOFEHE
L T# M B 4% ¥ (intraclass correlation coeffi-
cients : ICC) %, R4 OFFlifE L L CIRAAHBERE
(Spearman's p) ZEM L7z T/, RAEBRZOSHITIC
Bland-Altman % i\ 7z, &% : ICC X, BIBERA,

SEEIRER, BOEBREIA 7 — NV, BRIRRER, MEACBEM S
RTIBWTHRIF (072-098) T o7z, Spearman’s p
fliE, BB (080) EEHEMA > 5 — v (083) »%
“strong”, XBEIEFR (0.96) A% “very strong”, REERRFR
FEIBER (069), kB (053) & HIiC “moderate”, - BEfL
B, BT (067) LEBBHOKBIEE (059) 2%
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“moderate”, @EIH (0.82) A% “strong”, KB (040) A°
“low” T2 o 7z. Bland-Altman 47 Cix, E#EhoREAL
A B MERESY, KB ORMERICER2mE
HmELWAEESALD LN BB WLAQ THELHL
ZHERR, BYNFE, BEBERA V-, EBRER
BLUEBMREOGEECR UM —EkELH-TD
DTHDH. SHROBEZRECOFHAFHFENS.
(BERGE 2017; 59(6): 219-228)

dot: 10.1539/sangyoeisei.17-018-B

% —7— K : Daily rest period, Reliability, Sitting time,
Sleeping time, Validity, Worktime

# =

BBREOREFTEEMTREST LI 2BEH%2 T3
AP BEE TS 2 L AERD ShTwa, TLE
OBIERR (= BARE) PRVWEBRIVAIPEES
ZEARED Enp Y, HE, EBMNITEH (sedentary
behavior : SB) ZERET L 3 AHEMIEE S L THS
LEEZXDL, HHBEOSBLBEIV A LOMBRE
HoPhizTh i, SBOFAEELEZS LTEER
ThH. FHEOBKEDRLEBREY X2 L OBE
BB L7z E COEERE TR, SB A F v & %D
RERRY, EREHEBI R LOREY A I FRELZ L
ERTHENSH—FT, MEACIEREZBERIIZVE
FBEE 2RI ERESS S L SEBRRIEY R 7
EROIERE 2L ZL2RTHRED ddY, EHER
BIEoTwRV. Z0X) RRREOH, BEEREICE
AR Em EOBREL LT, HBE O SB T
HEEMOZLHICHD AREVATITH S Z LI5HH
HEIATwABD, , ‘

F 4 (National Institute of Occupational Safety and
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BB IZEEL, BEXLIEEN,
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M BESONE (0 FHEBE TRELRALATE LB INE) OREMMLIR ST, BER T
SBRIZAS AH RS I 5) B TR B XS, i, BB ORENMIZR < bV eih, BX
B BRI TER ARy khbRE ERZBMTHEXTE, (FN. FB0Thi=0)

WEORENH (FN - &8 DNEOEEMN (FN - F#)

w1 s w1 J»
AR ERYBREM )
M2 mmE. Eor BT BAve e, BRER T lt) IR

PERRTVIZILERSRVRETILERZLIIC Y EL, LT SREE SR TE,
(FM. FELThHZO0)

BEXHRTINA (FN - F#) MBDIRTIHR (FN - Fik)

(BB OXBEMIZDNT)

6 RIEONEEINER IS IONMERL-RENND (LEEORE, FROHM, ALTORBZY). T
BEORREHTHES bOX 1~4 15 1 DWUOE 2T TIHEW,
S WO A HFECREBMEEAL) ZIESTUSHM L, BERRoRY EMLEY T SRMETIo7
YHENYLTINSRR )

1) E-kDEETRo) LTWERMERBLESHS

2) YbbhLVXEE-R)EERoRD LTHERNSS
3) YHELREVAMMSEDHNED LTVEREAS
4) SoRhBVLD LT SRMEXRBLE EDS

M7 DEBOKBRM (HFEOXBCHLTORMRY) 2, Y2—XrIRVa¥ry, AR-YIF7/%
ERRS—I N - A7 —ATOERZ Y, BROL2EED CER) £ X051 LTHETR, D~dh
5 1 OBUOESHTLEEW,

1) RERWIELAELLR 2) A1~3 BiEY

3) M1~2 RIEY 4) M3RNUE

| ZzpbifkB (BB R) BT ARAT, BELL A I2E OBEZBYHL.

AREL( ) = HEEMMTIMG () S 2
TR{NEEBIZREL, BEXLES,
M3 RO 2 DRABBNMN (BTE B THOMIBICBIRT SETOME) OFT, LUTOZEFRIRT5RMITY X
DLBVTFR, BizkoTERFRYRRDEE T, RBH2 A IOV TREXLINEN, M8 HEOWE (0 FLBE TRELABELA R LRHIIAE) ORBEMMILAIR OV T 5, AR T
BHIZAS E R K CHICINE) BRI TR E X S, i, RADERWMIZHIEC 5T, XD
A feF ELAD). BRKICRS TV ERN c A BEHTIA CHES y Kb EE ENSRETEE X KEEL, (RN, FRNTAHIZO0)
B) W A7, BE, <X, Ri2ETHES T BRI « s
€ MR AR ETELo TS RN (s WEORENN (FW - Fi#) BBEORENSE (FN - F8)
D zomonm ¢ e w1 Js [ I=[ L ]»
*A~D OAHBRAEBERFROARIZ2ZS X S IKBEL SN,
Ms  $hEOTIENNIER:NE (RECREGRTIEL), Eor-YEEoYL TSN & oty Bl=y
M4 BBE.CHN SNTTH, (FH. FRLTHhH=0) LTOEMMOBA L Y OREN LBWETH, 2 >OAMHE 100%i225 & 5 CZMTBAL T EEW,
N ) ’ A Bok)BESRDEY LTWHRM ( ) %
[ w1 1= B o hBED LT EHN S )%
M5 Ts07 1 RORSMNS GERMMIRC) . EoTLSMNM & XotYBEYL TOSNMORAIL L OR M10 RBIEY 3 —F L 7XVaHY S, AR Y TTOMURS —I A R —ATORMRY, BRENRE
B LBOETY, 2MBRHME 100%E L. 200EMH 100%25 & 5 IREMTBAL T KW, HIES (ER) LD HVLTVETR, D~dd6 1 HBUEOESH TR E,
B FRII—H B, WS/ AHEETOBRIZEoTOIHMI, 50 ARNTOBR, IHLWIETT 1) b, ERREEALSLRN  2) A 1~z AIEY
SPYBLYL TSR
3) #i1P 4) A2BH3VIXETLLLE
B BoTHBHEM «C )%
B) SoyBvkb LTOERM C )%
RMizil ETT. Whidcliz,
SRA—DA
Fig. 1. Questions from the JNIOSH-WLAQ

Health, Japan : JNIOSH) &, %##&® SB 0tz £7%
BEWE LAFLVERE (HOBERTHREAE
= (Worker's Living Activity-time Questionnaire) J
(JNIOSH-WLAQ, LLF, WLAQ) # A& S AHFRICHLY
HMATHWD., BEFREHELHMET 2 BRENICER2EM
#% & L T International Physical Activity Questionnaire
(IPAQ)#dH 2 %%, IPAQ I T LOFEEBEEZHHFE LT
Wik, WNEEFEMIBELOL, UM (HEE
BBt OME) 258 { %\ (Spearman’s p 2503 #8) &
EOBREND HY. TPAQ DEEMIRFICEIT 5 HEIZ,

[EDL HSVORE, o7 Y EEAZY LTRILTY
TTh (~HH~5TRZ) 0L ICKHTEEM D F
¥ (HRE) SREXhTWS. WLAQ DBRTIE, &
DEMFEZBERETAZEZEERE L L. FRIZ
2ODEBTHRENTVS. Tibb, 1) ZHOEMN
HE» L2 2EMK (AMAAKI0E) 2HWT, KEE
EEEE FTEORBICHN T 2BURROLD 28 6%
Mo HE) 2BTL42E, BMFEZRETA7-00
EE, 2ER]1 OFR L EICHEMEEZBELL- LT,

A4 FRET2H (BT 10 M) o WLAQ 2fEREL, ZOfEH
H, BUMEREFTTLERTHS. ER]1 OBERO—E
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FHL7z ARRFOFMERETSD0THS. 238,
WLAQ TIZEEATER ] 25K 5812 T, WiBkEH, Mk
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BESER IS, R, REESBORESCHE Y
B EOBEIS, HEHAEOEERR L DRP 457 R X
747 TR LTS B BEAMAT VD, LiehioT
AFFETIE, WLAQ TROOHN D I b O EFITERN
DOEBEECZUROREEDHETB o7z,
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1. HRE
AHF7Eid INIOSH B EE&OEE, AR ZTERE



MRIESY  FEBEETHRAAEE (NIOSH-WLAQ) DR%

L7z(E2H : FRL 254 12 A 27 H, @& 5 H2523).
HRSMEICTFRICHRARLZHIIL, BEICLLR
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FREOBME IR AL B LBREICLIVE
£ BRFOBEEERZ, DABEETCARELE
HLTwaAZE, 2) 20~60 DB, 3) AL/zh o
BHEMRIHULETHAZLE L. BMBLTELE,
HREOBEIIFICRE L2 d o2y, FHHITREHS
FRTXZHEEICBNT, BURHAPLZVWALZTICRE
720, AL/ BRTEERSEVERBT R 2T A LD
BWIHEELL. BIRSMCARL-EIZ 1R % (B
714, Zke7T4) THY, BEOWRIL, BB
B EESFOEERIS (127%), FEH B2 %
(282%), RMEznMBEHR 244 (338%), &H#ZE1
4 (14%), y—Y2%¥E3442%), HHEE 34 42%),
ABE-#H6% 85%), BEEEL - FERELS
%42%), F5415—2%8028%)ThHY, KHEDEE,
PELEDEEM 3K (45%), FEHBS % (76%), H
Z OB 29 % (439%), H—ER¥E114(167%),
EE 4% 61%), BEM4L (61%), HEREL -
Vet 64 (91%), &L - EHEMH3 % (45%),
ABR14% (15%) THor-

2. WM& (WLAQ) BAZE

WLAQ (Fig. 1) iZHRERXOHEMKTH 5. BREEOK
Holo, HEE I WLAQ Z 1 BRI KR HI1) T8 2
BBZZol., NEEOFR FR H#E 2E KB
15, A ICH T 2 1EH D BREREMRE AV TRELZ.
WLAQ 3—B 2 ¥@E+*BELME L4 00KH
R4, $Tabb, 1) BEF, 2) B8H, 3) BEHOR
MBEER, 4) KRB ZRZRICBIT 5 AR & /4T
BMPEHBTED X )BT ENLERKTHS. WLAQ
TlE, BALREE A/ BITREOBERICLEL 257
B, HNREORERZ], RKEH, WEo-oBEERH
By HRL, BBICHETIRL, AEERITBRSEE
BN ARAERM S BRSE IR TR S, ThH50RA%E
Bwa LT, BEKFE, @BEFE, DRP, BIREHO
BHATEEL 2 5. BAMICIE, $EEEEE DRP X, M
20 “BBIHET IR LM40 “HHE&L TS
FHNRAEL 2, BHFEIIM2O "HETHBETS
BZ” & “BBCEET IR &, EBRERIZ M1
(BHBE) L8 (kB) @ “BBRA L “RREZ %
FREFNHAWCERT 5. 4o0BHRXSICBIT 5 EBA
BRRY & AL/ BT OB R BRI TORY TH 5.
2-1. EE+

PEAT R I\ BB BRI R 5A (2o TV 2 KR O#lE
ZRUT, MA/PBTREEBRBICH SBGLo 20 &
Wiz LT aBH) ogl&2RLTEhEThEN L.
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XAz B} 5 BB X OMVAL/ BT 2RO 2. 7
bbb, BUBHOBEMTIE, M6TLLEELLEE
290%, 2 XEELABEIT60% 3LEELLBER
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DERTIZ, M6 TL ERELZEAITI0% 2 LEEL
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HY Y CRFPFRLYEOBEEIRFTH o770, ER
2TCREROHEGETER L7
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7, KHOSGKRE BR>»O8ETT) 21HO
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3. BFEERET (activPAL)

activPAL ikt F DIEERGL (BBAL - SIAL - 4T) 2 &
BR, ERMCETE > FREHES (ERED Th
5, BICSBEZRBERCHETE 2BHB L LTEEWIC
MO TWBIL, WNREFITIIFE 1 EEO WLAQ FRE
B (Time 1) 125 v 7 CRHAMIE % M L 7z activPAL % B
AL, 82 HHD WLAQ &R (Time 2)  To 1 A,
FigR > EHT 5 X ) KD activPAL RERF— 7%
AV THREORBIRICEERET 5. WEHIIHRE
RIS BET A LB 2L, WET— 7 IRBAC
HEMIC RGNS, WEEIE, WeEHEs 7HW)
AR D 2 L hlTe 3, 1 H 24 Bk L
T activPAL 253 % X ) Rd7-. WERFRBEH OB %
HHEDOBETIE, BEFEOFMEZHEBETALLDBIC,
P ICEERIMIEAR L EOBHRYEH - 2 HE
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Table 1. Characteristics of the participants

Men Women
(n=65) (n=61)
Age, years 43.0 (9.5) 391 (9.9)
Height, cm 1726 (5.8) 159.8 (4.3)
Body weight, kg 7L1 (104) 538 8.7)
Body mass index, kg'm 2 239 (3.3) 210 31)
Education (post-high school), n (%) 53 (81.5) 51 (85.0)
Married, n (%) 51 (78.5) 25 41.7)
Workdays per week 4509 45(11)
Non-workdays per week 1.8 (0.9) 2.1 (0.9)
Worktime per day, hours 105 (1.3) 95 (1.4)
Daily rest period per day, hours 135 (L.3) 145 (1.4)
Sleep time per day (workday), hours 6.7 (L) 69 (L)
Sleep time per day (non-workday), hours 79 (1.5) - 8.1 (1.5)

Values are presented as n (%) or mean (standard deviation).

BEEBMNEERE (BHPOEHLZYE) LTHELXR
ZnZl, ENRIRCEAIIEELPHLTELXZ
VI L e XELOETHRAICIEZ 7. activPAL 1258
IR TF— S IRBEHOYV 7 My 27 (version 7.2) I X
DEF774NV (CSVZ7AN) LLTHAIRSE., W
hENizF— 5k, 15 BEBOEM, S, FTERE
NOFERENA1 BE (0:00~24:00), AERHESTER
RENBE, ThboF—2 2RV THEH, KBZhE
NOBENFER & AL/ HATREO 1 BE9EZEH L.

4. HEE (daily log)
activPAL &R, HREF I3 HEE (RERZ,

RRNZ, %A MR >ORE EFHBIEIOR
&%, Moo EEZHB UL, HEORBLKT
DB, activPAL OEERRZ L) ZEHE2FAH LXK
H7z. HRECESFEIN-BRICLY, ZHRBEOHER
M, B&FR, DRP, MEIRFER (#BHELKB) €the
hOFHEEHER L. BREOBHRIIC LS ORFEEE
T2 <, activPAL F—F OFMICHHW. T4b
L, BWRPFEHRRZ CBEYB I ZVEDOT—5 %
DEL LERFAEICEINTEWHOT— %X
activPAL 474 & B4 L 7=,

5. F—A4%4H

activPAL ORBEFICL ) F—s BB o dho/cH
% 3EULBEROF— 5 B BN kDo B 12 5%
G BB L 22700, BB 12 3T B 81E 125 & (B
654, H60®) Lol

WLAQ 0 BBRAGEEZ R 5720, 1 BHOHEB
BRI TBI2o72E0 WLAQ oRD-FNEFN
DEETEIRE OZNAHBIRE (intraclass correlation
coefficients : ICC) Z&H L7z, ICC I X 258X, %
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fTRF%E12 5%, ICC <040 % “poor”, 040075 %
“fair to good”, >075 % “excellent” & FF{liL 7z,

WLAQ DERBERZ U OFHEIZIE, RET <V DR
I HREIREL (Spearman’s p) % fVy7z. R UMEOFFMIC
it Time 1 (activPAL & & Zhicfk) HEERLEZ 1B
BH) O WLAQ Z w7z, BEMIRSR B X UL/ HATHE
B ORYFEHEIZIT, activPAL THME L /- AR B L O°
SN/ BITRROFEMEE, BERRE, BEBERHE, DRP,
BEMRRF R R YK ITIE, HRED 1 BN, FHE&KL
7HEFPSEBL-ZRMOFHMEEZH 72, Spear-
man’s p 2 X 2243, KBITAHEL 2EEIC, p<0.30
% “weak”, 0.30-049 % “low”, 050-0.69 % “moderate’,
0.70-0.89 % “strong”, =090 % “verystrong” & EFEfiL
7z,

WLAQ TaHili L - RO RKREORELRE
BCRETT 5720, activPAL % R4 H# L L7 Bland-
Altman #7149 2B ko lz. FEHEOBEMMLEICIZS
BomeEA L7, PR THREENAEDLNY
A ® post hoc test I21% Tukey-Kramer's B2 w7z, 2
b OFEHENTICIE SAS 9.3(SAS Institute Japan, i)
ERALZ. 2B, £TOREICBVT, HEHWAEK
H13 5% IKREL 72

= R

BIRsmEORE % Table 1 1258 L7z, WLAQ TaHil
L7-8h%R5R, BE0FFR, DRP, HIEFRME (Eh%H 14K
H), BALREME, AL/ ATREOBEE ICC) Do
B% Table 2 127K L7z, BEALERR & AL/ BATRERT IO W
T, 2hPhofiz 4 o0RHRXG @Ed, B,
BEHOKBRRERE, KH) THHB LA HHIAZICC
# LROFMEREICEAT AL, ZIZLTORST “ex-
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Table 2. Test-retest reliability of values measured by WLAQ at times 1 and 2

Time 12 Time 2P
Median IQRe Median IQR® ‘1cce 95%CIe
(minutes per day) (minutes per day)
Working time WLAQ 590 550-650 595 545-645 096 - 094097
Daily log 585 540-653
Commuting time WLAQ 45 20-70 40 20-70 0.98 0.97-0.99
Daily log 45 2169
Daily rest period WLAQ 850 790-890 845 795-895 0.96 0.94-0.97
Daily log 850 780-895
Sleeping time (workday) WLAQ 410 371450 400 370-450 0.85 0.79-0.839
Daily log 409 376-450 . )
Sleeping time (non-workday) WLAQ 480 420-540 480 420-540 0.83 0.77-0.88
Daily log 430 423540
Sitting and standing/walking time (Workday)
Working time .
Sitting WLAQ 456 325-504 432 327-500 0.87 0.82-0.91
activPAL 408 298472
Standing/Walking WLAQ 126 63-272 153 83-280 0.87 0.82-0.91
activPAL 191 107-297
Commuting time . :
Sitting WLAQ 15 0-30 18 0-30 0.81 0.74-0.86
activPAL 18 7-35
Standing/Walking WLAQ 15 142 15 340 0.83 0.77-0.88
activPAL 19 742
Non-working timet
Sitting WLAQ 189 144-255 200 147270 0.80 0.73-0.85
activPAL 207 156-259 _
Standing/Walking WLAQ 122 54-170 114 46-174 0.81 0.74-0.86
activPAL 108 76-148
Sitting and standing/walking time (Non-workday#)
Sitting WPAQ 540 372672 576 408-714 0.72 0.62-0.79
activPAL 614 526-686
Standing/Walking WPAQ 432 270-558 384 219-530 0.76 0.68-0.82
activPAL 330 224408

2 Time 1: Subjects completed the questionnaire before the activPAL measurements.

b Time 2: Subjects completed the questionnaire after the activPAL measurements.

¢ Interquartile range (25th-75th), ¢ Intraclass correlation coefficient, ¢ Confidence interval,
f Excluding working, commuting and sleeping time; & Excluding sleeping time

WLAQ: worker’s living activity-time questionnaire

cellent (ICC>075)" TH o724, KB OEAEER (ICC
=0.72) D% “fair to good” THo7z.

WLAQ D&%t (Spearman’s p) DA HiE % Table
3T L7z, Table 311213, ¥i%eME, BERMH, DRP,
MENRER (#EH L 4kB) © Spearman’s p fli (HEEDE
ZRYILHE) %, Table3212id, 400KMRS (&%
W, EEH, BEBOKBRERE, KA) 2B 5B
M LA/ AR ITRER Z 2@ Spearman’s p fH (acti-
VPAL DfEZ R M) 23R L7z Bl & hiz Spear-
man's p % LROFEEEICREET 5 L, BBERAL
DRP 2% “strong”, BEIERIAT “very strong”, HEEIRRER
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BB, KB & BT “moderate” (UL Table 3-1), EE
FEBFRE 38 & OEAL/BATRER, B3 & B H O ARER:
R4S “moderate”, BENHAS “strong”, KHZ “low” T
o7z (BLk Table 32). '

Fig. 2 (Bland-Altman plots) %, 4 2DEHX S (A :
B%T, B: BEY, C: BEBEBOKBKRE, D AH)IC
BT DM DWW T, activPAL OREZ RYEE L
L72BBO WLAQ DRMREEZRF LMRTH 5.
WLAQ & activPAL QAR B OEDOFIIMER, BE+
(Fig. 2-A) T 293 min/day (P<001), @&+ (Fig
2B) Tid-18min/day (P=008), #h% H O LMEE
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Table 3-1. Criterion validity of values measured by WLAQ (Time 12 compared with values obtained by the daily log

. . . . . . Sleeping time Sleeping time
Working time Commuting time Daily rest period (Workday) (Non-workday)
Spearman’s p 0.30* 0.96* 0.83* 0.69* 0.53*

Table 3-2. Criterion validity of values measured by WLAQ (Time 12 compared with values measured by the activPAL

Workday

- Non-workday®
Working time Commuting time Non-woking timeP
Spearman’s p
* Sitting 0.67* 0.82* 0.59* 0.40*
Standing/Walking 0.61* 0.87* 0.57* 0.42*

2 Subjects completed the questionnaire before the activPAL measurements.
b Excluding working, commuting and sleeping time; ¢ Excluding sleeping time; *P<0.05

WLAQ: worker’s living activity-time questionnaire
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Fig. 2. Bland-Altman plots comparing WLAQ (time 1) sitting time with the criterion sitting time (activPAL): (A) working time, (B) com-
muting time, (C) non-working time on a workday, (D) non-workday. The mean difference appears as a solid line and the 95%
limits of agreement appear as dashed lines. Regression lines and correlation coefficients between X and Y are displayed.

WLAQ: worker's living activity-time questionnaire.

(Fig. 2-C) Tix-128 min/day (P=007), #kH (Fig 2-
D) Ti-674min/day (P<001) THY, BiFEPOME
PEEER Tl BB ARREAS, RE QBN TIIAER
B/NEEME A A & D b7z & 5 ICKH OB EERE T,
2HEDOFY (X#h) L2 (Y#) ofICERELZIEDHERN
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B (WpIEE) Rk H bh (r=040, P<001), FEAIKE
MAHEZ B L BEFIWKT HABTFIEZ.

Fig. 313 WLAQ o EBEBICE+ 5 EMEE (B7
L1 i2onT, BEBENSS VL EZ 2FIT L activ-
PAL IZ X 2N/ BTHEABS VR, 5 WITEMRER
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Fig. 3. Graphs showing the criterion sitting and standing/walking times (activPAL) relative to participants’ exercise frequencies deter-
mined from Questions #7 and #10 of the WLAQ. P values are for the post-hoc test results.
WLAQ: worker's living activity-time questionnaire. N.S: not significant.

FHBVIAERELZDDTH S, SHOWORE,
7 (EhEHOLKERE) <1k, E8% “B3HMULE £B
LTWAEELER “RowWIELALR LRV L
BRB XYM/ BTN EERICSE -7z (Fig. 3-
A). F10 JkB) TR, 420 EREHTEEERIIALL
Do ho7-(Fig 3-B). ¥/, EAEEICELTII,
f7 (B%HOKMBEERG) LM 10 kB) wTFhofd
b, EBAREOFEMEIZ 4 00BN THAEEIIAL
dohih ol (Fig 3C, D).

% K

FEAL B O FMICET 5 WLAQ fEEME (F¥H 038
) RuUM (FH 06 1) 13, BAEHEERET 21
 DEMROHEEL KB L TOMRBRFTHY, —ED
KHETEL TS, RO (EBR2) ICETLTE I %2b
N7-EE 1 Tid, IPAQLZETHVWOLAKRMELLE
FEOFPEREECR LI RCERICHL L, T,
% ONFEF (T7%) BREE L ) HEEITERICEZL R
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FTWERLZZ EPRENTYD. AFFETHWA WLAQ
1, EBR1 CRI-BERTRBEELE (FemtELL
TRATAE) THREEShTWS, HEERAEIIBITS
‘MED LT &"IIAELKROE 2 EI 2 LTEE
THAH HBEOSBPRBREEICEDI ) ZREBLZR
ZTREHEOPICT B I LFIFEHEEMRICBIT 5%
DFFEEL &%, BHH~OEEDO LT IIRRTD
5 WLAQ "BI% & h, ZORBHEESCZ L0 FliEH
RENZZER, ZOFBOWMELERESESLTER
HHbDLBbhs.

YEEO RGN L AET S ERKE L CRE®
XY EEROBEECZRURNB N EIIOWwTIE, |
BOFKA OFEITHFED DA D 1FERESH 5. Chau
et al.15) & Occupational Sitting and Physical Activity
Questionnaire (OSPAQ) 2R L, ZOEHEME L Z4%
R LTS, ZoBRTIE, Bl (ICC) #7u%E
(Spearman’s p) D EFFEMEIX, &&¥: % H 7z OSPAQ

- Ofi (ICC : 0.73097, Spearman’s p : 0.29-065) A%, B

BEzBWHoEMENME (ICC: 054089, Spear-
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man’s p : 027052) L) REFTH o2l LRI T
%. Chauetall®) X OSPAQ THIAEZIRA L B&IC
O2WC, ABHIZEFHORTHRL NESZE T LEH
BHLTWw3. ARTZOMRESEF T, AREICBET
DL (BALRAL) ZRETHE, BASLLLTVS
REIRERBESEOMIABRE,LZM D HEYD 527,
COFERAREEOMESTFTIIINE THIRAD R
WHEETH o7z, FEICETLTBI 2 o72EKR1T
1, & ICC (0.71-0.85) % Spearman'’s p (0.42-0.65)
IERREDF RS (ICC : 048-0.85, Spearman’s p : 0.25-
058) L) BWERASALDLATV2Y), ORI
Chauetall® OB LREMETH Y, FEHEOEVENZ
FETHIEMRKICEHEEZHVE Z LOBMAELZRTD
DThHhH.

Table 3R L2 & 912, RU4ikIcEE b % Bl (Spear-
man's p) IEEB X Y KB V>, Band-Altman plot
(Fig.2) T WLAQ 0EBEORESEHEH X VKHT
RELRBERICHZ Z EHRTHNG. S OHHE
e oT, BBEFOFHEERILILIH HEE NS — 1L
ENBEEFL L iz, NEFICEHFORETO
HERIR 2B Lo 2o 2RSS H 245, KB 13E
o TRBABTTRZ DL, FHERHRREE
BERLICCWERDY, ThikHoEEEZRELE
BERE 2o LMY D 2. FHREHRIERAETLIHE
MO Z LUMAEEH L Y IKH TEWZ &IV T,
RATHRTDL RABOBRIBMEDR ShTwb. £7,
WLAQ 3% H % 3 o0REXS (EES, B, %
BHOKBER) B LAERERE LTWaA,
BzoEL BREORSILTELT, BRPOHK
EBITOLALZRERME LT3, Healyetall®iz,
FEATERR 2 R TR T 2B, 1 BB TiiT 50
Ti%L, MEPDEETRS Lz 22r0HEBEIC
Sl A &N, EEFKOR YL EMEESES ETHE
PEHRBLTWS, AHEORUEOFMMEIKRE XD
BBEH TR, IR, BiBEE “BEP, @Y
B CRIREERT CAEILTEEL 22 L 0B Do
RLOLEZLND,

WLAQ TIEBENcEd 2 EMEE (M 3) CRHEE
Tid%<, BEEZRALTYWS., Z0OEMBE LTI,
— B HBHEBAOEHFRIIECILENLBEHS
{, TOMERBDEQRZVD, “REPLCHEREIC
FoTWHLEEN", “BERNXFEFLIIRTES>TWER
W7, “BEPNRAIZIRTIEI->TWARH" 20X
I\ BAR 2 RERCRR T L, RHETH-
THEELIAMERZVWTH S ) LEZ DO THS. F
AELREEERELAER]L TIX, BEOLPTRIC
DVTHRFCEROMEMYRAEL B ko, M
3OBREICOVTHRERENS HELIT W, "HEIC
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BEE»22" LvokBRIFHTWRV. Z4HICH
LTHZDOHHER (Table3) 2R TAHAB L, “BEH”
A4t BB X 4 X b Spearman’s p #° % <, Band-
Altman plot C % JB#) O BEATBE I DR Z AL 72 W RETF
FEZ 5 (Fig 2B). ChooHERPOHERT L L, B
OB HBEERIICOVTIE, B R BE % RREIAIC
WRL7ZETEORERRZEERBRIE T, WLAQ
OEEELR LY, HEDOLLTEXBIZ2VWIDL
Eibhab. ‘
—7%, BB B OKBERICE D 2 BREE (M 6) T,
BB RO X ) BRI/ STREOSE
Y EEEZEVEETRERSIELOTIEEL, 400FFH
PRORL, BUBMOBERI, BRE1 [BoVEZ
Rz LT BREEPKEGZ HH 5] 12iE90%, B
F, BB 2, 3, 4 DNEIC 60%, 40%, 10% L EE&%FH
FBIRBECRELTBIBGEIRE) & L2 Chig,
EE 1 CTHAELEBREEOKEZ B Z &y, Spear-
man’s p fEICEEE (057~061) & BIREHE (056~0.66)
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CACIRERBESE YD Lk, LAL—AT, ki
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¥ Spearman’s p HAE SN S Z L HPFER 1 THEL
NTWw3. WLAQ 22 BDESRECHVIE, #ExE
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WLAQ 121, HHEEVFRERE (BB HORBREB
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EOBHBELALET A ETHEHATH A TEEELRT

S L#L, 20—k7T, HM10Tid, “B2EMULE EREE
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D, 4 ODBIREHICEEERII2 . 20X 512, B



RREIERD  FBELETHREAER (NIOSH-WLAQ) DBi%

FRECESHEEYM ) BEMZ &0 T, EETEY ‘D
7 LEEL-EZE W LRZLLBEOEBRO A
BHECHEELEREL WSS ED, 0
S THEHOH Lol EMARER (Fig.3-C, D) ZBEL
TR OBEMIZE S, BHEHABRE (7)), &
B (10) & IZBINBERE T activPAL 12 X % AR
DEECHABEIRB I N2 o7z, FEGEHRIZHR
BT A2EB®T, EHHEYN ‘b5 tEELTD &
W OrEIZLTH, KRFEICBT 5 EAREOREIC
WEESECIC WITEREDND 5.

AR T, BAREEOFEREHRREZT TR,
WLAQ THEH & h 28R, B, DRP, MR
MOBEE L ZUAMOBIED B kol:. ThORKED
FZUMRIEICIE, NREEHOFEEL-HEP LB
fEARRYEEE L THYTWS, FO-HZ UMM
EBMESRITAEIED S D DD, BITIIEHER S DRP
PG IZT L, FHEOBHEHE2HTHLTER
BE—T—FrlhoTWHILEEZ2 5L, BMETHE
LND NS OBESFBEOERRE LOBRERTI T
BRIET A LizBEDLDOLEDNRD. Table2 & Ta-
ble 31 /R L7zBY, WLAQ TRLWAHERME, 3%
Erf, DRP, EEIREERFZ N #h o ICC = Spearman's
p HIZBAEAKETH 72, BB L VKB OBESR
2% FICOWTIIEMLERICET A5G A%TH
5. '
ARSIk, BB OEFTERM, BFICELTEO
FEEEEZERE LI-ERKE LTHEI N/ WLAQ
DOEREGEN & LHRER UM MET L. BARFY
DFHE2 TR, BERE, BERE, DRP, HEREF
B DFHEIZ oW T d WLAQ OEHFEME & 24k o Rl
FZ—EOKEIELTEY, SHOEZERAAIC WLAQ
FERTHLZEIRENT. —F, FHETE, KB
OAETEIRE 2 EMRCMET A1, BRI Z
DELEPEL 22 TREFDECEDHELP LR
7z. WLAQ 2V B0RBERTH 5.

BB APRIL INIOSH O A EEEZ AV TBI2VEL
72 GRES 5 N-F25-08). ABFRIC WA VIRw=SmED
i, HEOETICHL)EE, TBEwA7Ew/z JNIOSH
D% KRR, BY—FR, BHDHVEK, FHEBRKICE]
BMELBEL LT,

X #®
1) van Uffelen JG, Wong J, Chau JY, et al. Occupational sit-
ting and health risks: a systematic review. American
Journal of Preventive Medicine 2010; 39: 379-388.
- 2) Dunstan DW, Barr EL, Healy GN, et al. Television view-
ing time and mortality: the Australian Diabetes, Obesity

159

227

and Lifestyle Study (AusDiab). Circulation 2010; 121: 384
391 ‘

3) Mummery WK, Schofield GM, Steele R, Eakin EG,
Brown WJ. Occupational sitting time and overweight
and obesity in Australian workers. American Journal of
Preventive Medicine 2005; 29: 91-97.

4) HuFB, Li TY, Colditz GA, Willett WC, Manson JE. Tele-
vision watching and other sedentary behaviors in rela-
tion to risk of obesity and type 2 diabetes mellitus in
women. JAMA 2003; 289: 1785-1791.

5) Hu G, Tuomilehto J, Borodulin K, Jousilahti P. The joint
associations of occupational, commuting, and leisure-
time physical activity, and the Framingham risk score
on the 10-year risk of coronary heart disease. European
Heart Journal 2007; 28: 492-498.

6) Bak H, Petersen L, Sorensen TI. Physical activity in rela-
tion to development and maintenance of obesity in men
with and without juvenile onset obesity. International
Journal of Obesity and Related Metabolic Disorders
2004; 28: 99-104.

7) Steindorf K, Friedenreich C, Linseisen J, et al. Physical
activity and lung cancer risk in the European Prospec—v
tive Investigation into Cancer and Nutrition Cohort. In-
ternational Journal of Cancer 2006; 119: 2389-2397.

8) Craig CL, Marshall AL, Sjostrom M, et al. International
physical activity questionnaire: 12-country reliability
and validity. Medicine and Science in Sports and Exer-
cise 2003; 35: 1381-1395. )

9) Matsuo T, Sasai H, So R, Ohkawara K. Percentage-
method improves properties of workers' sitting- and

' walking-time questionnaire. Journal of Epidemiology
2016; 26: 405-412, '

10) Grant PM, Ryan CG, Tigbe WW, Granat MH. The valida-
tion of é novel activity monitor in the measurement of
posture and motion during everyday activities. British
Journal of Sports Medicine 2006; 40: 992-997.

11) Kozey-Keadle S, Libertine A, Lyden K, Staudenmayer J,
Freedson PS, Validation of wearable monitors for assess-
ing sedentary behavior. Medicine and Science in Sports
and Exercise 2011; 43: 1561-1567. v

12) Rosner BA. Fundamentals of Biostatistics. 6th ed. Bel-
mont (CA): Thomson Higher Education, 2006.

13) Pett MA. Nonparametric Statistics in Health Care Re-
search: Statistics for Srha]l Samplés and Unusual Distri-
butions. Thousand Oaks (CA): Sage Publications, 1997.

14) Bland JM, Altman DG. Statistical methods for assessing
agreement between two methods of clinical measure-
ment. Lancet 1986; 1: 307-310.



228 _ BEMTRE 59 %, 2017

15) Chau JY, Van Der Ploeg HP, Dunn S, Kurko J, Bauman control study. Occupational and Environmental Medi-
AE..Validity of the occupational sitting and physical ac- cine 2002; 59: 182-188.
tivity questionnaire. Medicine and Science in Sports and 18) Maréhall AL, Miller YD, Burton NW, Brown WJ. Meas-
Exercise 2012; 44: 118-125. uring total and domain-specific sitting: a study of reliabil-
16) Ariens GA, Bongers PM, Douwes M, et al. Are neck flex- ‘ ity and validity. Medicine and Science in Sports and Ex-
ion, neck rotation, and sitting at work risk factors for ercise 2010; 42: 1094-1102.
neck pain? Results of a prospective cohort study. Occu- 19) Healy GN, Clark BK, Winkler EA, Gardiner PA, Brown
pational and Environmental Medicine 2001; 58: 200-207. WJ, Matthews CE. Measurement of adults’ sedentary
17) Fredriksson K, Alfredsson L, Ahlberg G, et al. Work en- time in population-based studies. American Journal of

vironment and neck and shoulder pain: the influence of Preventive Medicine 2011; 41: 216-227.

exposure time. Results from a population based case-

Evaluation of Worker’s Living Activity-time Questionnaire (JNIOSH-WLAQ) primarily
to assess workers’ sedentary behavior

Tomoaki MATSU0™, Rina So? Hiroyuki SASAT and Kazunori OHKAWARA*

'Occupational Epidemiology Research Group, National Institute of Occupational Safety and Health, Japan
*Research Center for Overwork-Related Disorders, National Institute of Occupational Safety and Health, Japan
*Graduate School of Arts and Sciences, The University of Tokyo

‘Faculty of Informatics and Engineering, University of Electro-Communications

Abstract: Objectives: The National Institute of Occupational Safety and Health, Japan (JNIOSH) developed a new Worker’s Liv-
ing Activity-time Questionnaire (JNIOSH-WLAQ) which primarily evaluates workers’ sedentary behavior. The purpose of this
study was to ‘investigate the test-retest reliability and criterion validity of the WLAQ. Methods: One hundred and thirty eight
“workers completed the WLAQ twice in one week. During the week, they wore a thigh-worn inclinometer {activPAL) and main-
tained a daily log as criteria measurements. The WLAQ measures working time, commuting time, daily rest period (DRP), sleep-
ing time, and time spent sitting within the four typical domains of a worker’s life: (a) working time, (b) commuting time, (c) non-
working time on a workday, and (d) non-workday. We calculated intraclass correlation coefficients (ICC) as a reliability value and
Spearman’s p as a validity value. Bland-Altman plots were used to assess any bias. Results: The analysis of WLAQ indicated fa-
vorable ICCs (0.72-0.98) for all living activity-times. The WLAQ had “strong” p values for working time (0.80) and DRP (0.83), a
“very strong” p value for commuting time (0.96), and “moderate” p values for sleeping time during a workday (0.69) and a non-
workday (0.53). As for the sitting time, the WLAQ had “moderate” p values for working time (0.67) and non-working time on a
workday (0.59), a “strong” p value for commuting time (0.82), and a “low” p value for a non-workday (0.40). Bland-Altman plots
showed a significant fixed bias for sitting time during working time and significant fixed and proportional biases for sitting time
on a non-workday. Conclusions: The study showed that the WLAQ has acceptable measurement features, which makes this
questionnaire a reliable resource for future epidemiological surveys.
(Sangyo Eiseigaku Zasshi 2017; 59: 219-228)
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. 1BEE0D3, 4ROEENEER U R UZESHS (Virtanen M et al. Eur Heart 1. 2010)
KT (ODBFRFAR) SRBFIEU R D EOBMGR (AF#EHT)  (Kodama S et al. JAMA. 2009)
. RIS @M 245 BRI TEN FIE (C/R(FITHE (Hayashi T et al. J Occup Environ Med. 1996)
L BFERBEED T EDHIFIERFRY  BIERAE(CDRNDERZSBHAEC Lo TERET (EMgkZ XK, H5ERIF, 1982)
. BEREICKDEBPDEMKESIE & DIFA N EDBMRICDNT : BIESEBEMRIETROEEY (Holtermann A et al,
Scand J Work Environ Health, 2016)

7. BEEBOFEERE, EBIRERE, ABREESHEERBRTONERGEDOMG (BT 5. EEFHEFMS. 2016)

8. TBIRSRBZRAE UIeHBEORAERIDEFIREE (FERX. HERIF. 1993)

9. RISRIFE BRI LIREBDIE D 10555 DiER
10. RISMIZE EM - DIEER EDBEEC DV TDI AN T v v L Ea— (Kivimaki et al. Lancet. 2015)
11, JASSKERI LB < @& (G OEMENE Z DI LY (Kivimaki et al. Eur Heart J. 2017)
12, FHEESRH & OmERE Y X UDOHAEREEE (Conway et al. J Occup Environ Med. 2016)
13. VA v A —DORSZEA L THIEL AL TOOMEREIE RO F Az A2
14. BEBREFRE & B IE (R ROBESE (Wang et al. Int J Cardiol. 2016)
15. BELBNSHDM - WEREFERERELZEDFE (Lin RT et al., Sci Rep. 2017)
16. PEFADDIFANNEERADOERE (CR(FIFE (Bachmann IM et al., J Am Coll Cardiol. 2015)
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Garde AH et al. Sleep duration and ischemic heart disease and all-cause mortality: prospective cohort study on effects of
tranquilizers/hypnotics and perceived stress. Scand J Work Environ Health. 2013 Nov;39(6):550-8 PMID: 23804297.
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AT T(F40-59m DB EFHEES2492Z[MRICL T, 30FRH. BHFABEZITOZ. TORR., EHUREDITIF53.9% L0,
R VERBEDORCREENREDLI1.9% TH oz, BIRIFMN6IFMARHOEIFMIERE (27654) T MERIFEN6-78FRDE
(38374) EHEBUT. EMEEBDURINBLZLMEHEML TV, UL, 2ERCZOREIRSNAN >z, ABPR
IRCh DR T L w S v — (SBRIRBS R ODIEHE & MM IR B IR TR DIBINCHENRRSNIAN oz, —A. BHETER - BIREZRA
UTWeBEDORT(E, IERIFREN6-70MDE SHEE U T, /ErSREIERE (FEM M OEREBIRET U X TN 223MEEIM L TLV ., Rd, 1Ed
ZEH - BIRFEZARA L TUVRN > 2E (CRALTE. BEIRIFR & it ORBIET RO DORIE(EERH S NI D Tz,

R

FEBSRAMEIR S AN - DIRBOREXRORBMREIZEERESNTE D, KAXETDIED—DTHD. =50, KA ERFEERMR
AU TWTEERIFREAEOE TIEEMEVRBRD U INENT EEBSMNC LTS, BIRGODEEARDDIEHICEBTHD. T
DIZHDIFHEEERIT D ENVETH D,

| 18R D3-REOBRESLRBRY 2O EEDD
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Virtanen M et al. Overtime work and incident coronary heart disease: the Whitehall I prospective cohort study. Eur Heart J.
2010 Jul;31(14):1737-44. PMID: 20460389.

EEOFBEHE
T+ >35> RE@EERTIE
&
ROA b - FR—)L TIARIC K DFTAE D/R— MABRCSIMUIZHBEN S, 6014277 MRISBEIE & LR EDRIEIC DUV THET
UTz. BRATIISRIE 1 BHEDOKERBI(CEL DT, 1) BELRNSZDIL—T3256% (54%) . 2) M1ERREURIIL—-T12474
(21%) . 3) HI2BSREZELIZDIL—T894% (15%) . 4) 3, 4RI EBRELIZDIL—T6174 (10%) &£WLWD4DDIIL—-TF(C5H
U, FTORR. 1HEED3, 45H0OKEE UIEHBE L. KEZ LD o EHBELD BEEERBOERY X UM 1L.56(85
WZENRENTZ, CORRIE. BHEVEBROBRBIUIVEREEZ SNDIEEPILAFO—IUEOHEZRAELULERTHD., K
B S @ B VERDOBRER IRV ZEEOHDIER XD ENREENL, Fo. B LORSEN DR BERMSEZE L TVD5E
(L HEENDDHBHE IO CEEIERORERY XN SV AR REEN,

RS

SEIDREMFREARERHENRE IO I IAMEE AR CTH D BEFHEHHLNCEEVERBOER I X IZFATEINZIRT L
EHRE LU TOEREEDSVARDIDEERX D, SEDEFTE. REMFSENEEIWEREDOREIXIZEHDIERICRDDZIE
WRBENTZ, 1220, SEEEREICE I 2BROBENER THDN . HHEER (SDMPARESE) ORENERSNTLRNS
& BEOHRENRDA MAS—CRESN. TIL—HS—DEFNRNC LS. BROBAHEEZESCEXZIVLENDS.

E D RDA b - R—JLIHAZE (Whitehall T study) (3. 1985FNSHREAABEZMRICRBENTND [ LR EMEER] (CET
DERRENER,

Ii*tl (OISR N) EVEBRAEURD EDRR (XY
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Kodama S et al. Cardiorespiratory fitness as a quantitative predictor of all-cause mortality and cardiovascular events in
healthy men and women: a meta-analysis. JAMA. 2009 May 20;301(19):2024-35. PMID: 19454641.
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AE :

(DA F (cardiorespiratory fitness : CRF) HYEWERN - DVREDRIEDPZNS (CRDFEERNTEDRE . CRFNVEREFRE(CHE
<BI59 3T &(EZ < DBEFEMR TRESNTND, TNCERNS IEERELARGEDIRS CCRFIAERASN TULVRVERICE.
SITERAT (CBINDERE (WHNCEHEC, RR(ICCRFZFHEIS ) WEEEICEADZRE (RRHERFICHEIRCRFOMEF EDIEEN)
NH2dEEND. ARFE. FERFZOMTRIIL—THEEDIZA IR (—EORMZEHIZTEHDRIDEREFEEDTHETL.
EREEARFET. TEFOALRNILLBVSED—DESNT VD) DIERT. 10,6790 N SE#E%R =9 33D H iR
H. PEN. CRFEUVEREDBMRNMRET SN TVD, BRTOMER. CRFALEAL (1 MET) 18192 LIERERAEN 15%EHKT D

o, WERBOREZFHIDICE. B (505%) T8 METs, tE (E) T6 METSOCRFIMBETH D Z RSNz,

RS

MET (metabolic equivalent) (FEHAEBIDMEESZRIEM THD. N CED> TLDIRE (58 £1 METEULTWD., ROBUER
ETDHAT(E3 METs (ZEEIFD3ME) . B3> (36-7 METs (ZE#IFD6-713) TdD. CRFEZ1 METIBII Y D1zb(CEIRMA
NEFS2ZPDRAE— RZFRL kMBS E3AHNICHETD XN TOEESOHA) . IAMADNSORREVNDSTEEH D,
CRF&IVEE & DR ZBAMEIC LIEAAZE E U TE < DX TEIAEN TS,

| Emmss@n2aRmEETH FOECRES R

JastiiEpva
Hayashi T et al. Effect of overtime work on 24-hour ambulatory blood pressure. J Occup Environ Med. 1996

Oct;38(10):1007-11. PubMed PMID: 8899576.
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BFHFEEDEERIRVERE U CTRFMFZENHITS5ND. AARTIE. EFEZENOOERCREFTEZEZANDH. 4720
RO+ MHS—DBUHEBEDOT T, EFEME UFEIAME<140mmHg. M DIEEHAME<85mmHg) ®R921%E, BE (1E.
1) =sMmE (140mmHg < YEHAMAE <160mmHg. ZF/z($90mmHg < H3RHAMAE<105mmHg) &RI26Z2EMMRICLT. 24
BRBBRTH TIENERIT > /2. 5(C. INS50SNE%E. AORENASBORS(CL>T. REMBSEDIIL—T (608FEMU L
DE) & TOITERBOMEBIIL—T GORHEIUTOE) (CH%ELEZ. RENIC. AR TE. 1)ESMNEORMMSEHEL0Z (FHY
FF42m%) | 2) BESMEORKMS®E 152 (PHOER4I7RE) . 3)EEMEOMBEL11E (PHOFER39RE) « 4) BESIEDON
BE112 (FOERI6RR) D4DDIIL—THZEL. MESBBOBBEZIEE U, TORR, ERZMEECHVT, RSMSE
EOUHEHAME SHERHAME (. BRE (CLEAT, HEHNICRMBENRESNZ, Fo, BESMNEECHVT. ERMBEEOIERI
ME &CHREE, SBECLATHSTNICEN D 2. 5(C. HEBFHATRA TG L ERMEEGRHB UKER. %It (Bl
RSN EICEERITRERE) DME &IOR8, FEICHATIIRVEE (BRI EI430MIEE) ST, HEtNCELZ &N Dh D
feo INSDRERE. REMSEHNERMES CBESMEEOOMERBIBRIEATILERLTNDS,

N

DMERDBRERIGHEMALT D & RN MER OB MEEREDOMERER I T, SEICEINSOKRENRER EHDFETY
A DEBMMRESNTVD, AARDERE. REBHENOOEROBIBZIERTIEEZRLTVDTENS., RBFSEIGD
MERER. =5ICIEBIEENDIIAINEKR(CDRNDEDEEZ S5ND.

I BHFEMBEND T EDSHIFERNFRI. BITERAEIC DR S EEE EFIHAEIC LD TR

HBIER
gk K. B - DIMEFEORENZRCRI T 2R, S5@71#58(6), 1982
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1973EN580FE TOBERDMIC, BEDTICHRCHNIMOMEBEOSIERIEE L U522 0BHEHRICUT, BHTRE
OFEER> BRI N RADRBCDOVNTRI L. TORREUTFOESDTH . HHREDFEHIE30-54FETHI8RES

DB EEHTHD, HEIFMMERB36%, EBICETH . MEEEEE LTS, BENRSCHET SEN7E, M - TP
RS EEE S T BEN5E, EESBCRBET 2ENR, B - SEHNBCRBET3EN118, BHBBCRLETENTS
T, TOMNZETH D1, BSEFRERIOKENRIEMR NLZADERAE UTEZSNEDE, fEEEEDRCE> T, ET0H

BHREZSNEN. ROBETE- . 1BHEH3VFRERER NLAE LT, SHESE. AERUSE. BRBFBOEM. /2
TOBESE, HEMAREEBEOBANSIFSNE. S50, BEBRORER FLEUTE. —BNRRUEHSE, =

% BEREDRREM. REREOSHRNAB TS .
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BEROBSOIIEE & LTSN 3 EBEORY T, BHROMRETS CULD, BERRNELTASNTVS, BIMHEEDE

BFFEBHIUR(CIL RIMENDELSICIRDE1980FENRTH DN, CZICHIFSNTVDIBHTERIEC DIIN DHZEMER ML RER
(F. BRHRCSVWTERKICIERTE3EERT ETHD.

I BEHRE&CKLDIEFNOSETHE L OHIFAN EORFKICDONT : BRFEELMIECTEDEEMY (Holtermann A et al,
Scand J Work Environ Health, 2016)
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Holtermann A et al. Self-reported occupational physical activity and cardiorespiratory fitness: Importance for cardiovascular
disease and all-cause mortality. Scand J Work Environ Health. doi: 10.5271/sjweh.3563. [Epub ahead of print] PubMed
PMID: 27100403.
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National Research Centre for the Working Environment, Denmark (7>~ —2JEMSEIRERE >S5 —)
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LERT >~ —2 - ORI\ =F 2 DERE SR E UERESEE(CRY S RTI/R— MAFE (Copenhagen City Heart Study) Hh'5
DIR/ETHD. 1991FNS1994F DM (CEFREINIZ10,135AD DB, R—A S5 VRBROERN20-67% C. BREFEEDEHIE
<. BFFEFOEHEBE (occupational physical activity : OPA) &LFANDEIZDT —FHESNIZBEM2,190 A, ik
2,534 ANk E SNz, BEREAR (POUE) (Z18.58FTH 0. HAKIPDORET8522D S B2572NEREFERE(CL DT Lz, R
RB(CKDECOURDZERG, M BUEIRR, 448, TERROERE. WA, BUBRR. RIBEAEEEITHAEL. v IRLH)\T
— REIRAFICRDEL LTz, TORR. BEHRECELDOMFANMENEEENELD2.174F (95%CI: 1.40-3.38) . OPAL'S
WE(FDRNWEXD1.45(F (1 05-2.00) fEREEREICKDFETCIRINEEDZENDIHDfc. TBICOPAELIHFANDT —5%
MEUZDIT(E. OPARE L. (DIHFANMENE (E. OPANME < DEHFANNBNELDETYU X UN6.22 (2.67-14.49) 155
dTERBM oI,

e
ZKTJHJL(?.*SO).—;MZI‘R NMAFDSDIRETH D HEEDSHRNEHE CRRRIEI T EORFRZERASMNCUIERCTEETHD.
HHEPOEFNERE B EDRFRCDOVTIE, AARDLS (CEREBENZV (BHENERENELY) L_t’&'JZ’Jtﬁ'ﬁﬁ&"t
73‘355 AT, BARNEEMEN (BARBNSL) 2 URTETBRETIRRL, PORBEE LR THD. CDRlCD
U'C(:t::@)%@%ﬁkéi)]z@ Hﬂﬁ?ﬁzﬁh&pﬁﬁ?‘é%&éﬂfb\% AFIR CHOPAF4IR, (DIBIEAR 3R SR =15 E—DE
THHEENTHED, HXATHECDRERTDBRELTLD. HHEOFREERE CHKEI T EORFRZEIRT T D S5ROBEFAR
LI"]L‘)‘T(J EF“?‘F&GD{.JEIE 2N ERHDTENRBEERDO TS,
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I%‘@Em%‘@ﬁl’ﬁ, FRIRESR, (RE# & ESNARERRPOmERIE & DR
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ET5. SEEOSEISRE, IR, AARCESHEERRPOMERE EORIR. EREHETFHMES. 2016;58(1):11-20. doi:
10.1539/sangyoeisei.B15021. Epub 2015 Oct 23. PMID: 26497611.[Article in Japanese]
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AT T(E, ENFEOMIBRBCHEAAE. HEEHE, BRI, KB CESERERERP OUHERAMEDRIG & DRMRIC DWTIE
BrE) (CHRET LTz, HEsbSMmENER TH o eHEE3622 (B1E794. 2834, FiIFN49.1£11.15) EXREL. BEETIL
TX—A%EA L TEEEMSESaEmRREEMUZ. SEERTISRICHEENEL. EFarRtERhOIEIRIEDRABN'S
H210mmHgIl £, ZH190mmHg EZBRIMERIGEEER Uz, Fz. BIBOEERE WUA. FELCEMERE) DIHER
RE. @SR, BEIRBSRI. (AE. BEES SCEBhOSKEBRE. RBFOESIEECOVCHSRABERCLDABLE. ©
DFER. 362219442 (26.0%) (SESHEEREBRPOBR/AMEHMED EFNRHSNE, EEREOSENM. BIRRRE. A8
. BHEHOBAEBERICLDIBRMERGRERCDOVTHRET UIZEC 3. BRIMERSRE SEETZER G, H@EN18
1085RA £, BRERBSRIN' 1 HEBSRIRS, ABEHNEIBUT THofz. FHEIER. EBIRFR. KRBHE3DEIL. TNTNOEAFEDE
[CLBBRMERGREERICDOVTRET UIZE TS, SEBEMIRL, BIREE, KBS RVES, BRIMERGRERLNEN
1z
R -

SN R, BRI ARBE SNV RVENSE (E. FBROBMEEYLCMERRFEEDY A INENT EHRESNTND. &
NSOHBBEOHBEE RS CHNT, ESEEFOMELS ZILEURFRIEEDERE UTCERYT 2 & ERMEE ™ LIERK
DFFEFIE. BFHEDFHCDORNDTFRVNEZEZ SND, St&. FEER. MERIFR. KB CESHEREHRTPOBR MERIG
EDEFENLBRRREGRCDOVNTETSICHMICRT U TOL K END S,

I FERWRBERELULHBEORENOEFRE (FHRRX. H@IF. 1993)
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BREX. BRISRBEREUCHBEORENDRSRE. HEBRZFE 69%, 95 ; 387-400.
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AR, ERIBRBOWLEERZWRICLT, NBIHIE] RERTOEFIIRECDNTIHSNCTDHIC, 1720WKEEDEDL
DVEBHRICH U CHIEIBEZERLUICBDTH D, miElE. 1991F10ANSHIFHIOMICERENIZ, EENRE1AICDET205M
NS3REMMNT T, BHFEOWSEE CH S DEROFERT. FHERR. FEPLARBOLETE. BHFEAORERYARB (CHITDESBROK
. AREIRIR(CBI T BITENRE Th Dz, TNFETORATHR TG, BIFERIECRIET DHEREOER (RIS E OISR AR
RE) BMHT DI ENERBENTH Dz, TNICHUL T, AAFRTIE. HBEBEL AN, BEERECEDIETIC. EDLDRIFX
PEE EDZEEH S > 2D DN TEREE T TWIRICH NS D,

FIRERIIROBED THD Iz, %< OFRAEE (FEM M IRB I E ROEE (CIFEROEEBORBAH IR R R X TLVZ, NI
X T, BHERES (CROSNITBFRBEIEE LT, 1) BEROARE TOBBOEFENERFO(CRZ L. DED. EENED
FEECTEVNBS UAEELTWES E, 2) FEEXBEFE TR (CTIHR<RDIEVNDERDC, BEHHPRNDEUCIMEFICKD T,
BETOCERIENTERRB L. 3) ADRKFOBREORELQB S, PRZCRELIHHFETEETHRICRDI L, &
IR EEDIBPLANEETERNT EREDTE LICANSDE UV ERACR, 4) BARRERLAREDRINHSNZZ &, [CEED
SNz, 50, BIEERFEOHHEBERICE> T, BEUL. WORBHFRIT IRER/. FIEH. FZR 115 DRVREDLIEN
BIERORLE. "ENDWV., MEBUTEEREESD TUE D REDEBIREEDHIRNZRDSNIZ.
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AIAFUZL991F [CRBSNIZED T (32N . BIEFEARDPTEEERIR L U TIEDIFSNDHI THD. {ERDOHAFTTE.
REFRESE™ )L DOEVSHHER EDBSTERADIRIEER (HEERICEHBEIZERLE) ([COVWTIRE I B3BHARASH, 2. UL
U, AARTE. H@EE2 NTSEB LT, BSORFPIRENS55E - EFLETOTE EOZEEEHMEULS EUTODRICHE#NSD
B, Flo. KARKG. BIFEHFEORFBIRENVSELRT, FKERO[ISZRL. FEDANSDBEHTEREDFIROTEERZE L
T3, ZOLSRENSE. KR RIEDBHFEAR(C DN DS < DREICEALNRTHDEEZIBND.

I RISHYE & EaREEEDRET 3 10F5DHE (Kang et al. Am J Ind Med. 2014)
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Kang MY et al. Long working hours may increase risk of coronary heart disease. Am J Ind Med. 2014 Nov;57(11):1227-34.
PMID: 25164196.
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BEFREBECSILCS, 3508 (1958, FREA TR, BIERERL ; TIH46H. TIE43%) [CHUT, EY
IR D DEROZIDNESIEE SO EBOMBET >z, Fif. $#ILZF0—)L. HDLILZF0—)L, IWE. fERED
B, REOBMICESNTISISIN\LURIZIPEBLAICEHALL. ORI 7 FEIIRELEBDEC S 10FMIC51F3
RCDPIEEET, BRIMELEBORT SHENRERL D 10%EES EBURD EHREND. FPKE. Wil SHEH. K
BIC & BHBENENICHE LTS B&, BHMIRIN31-40RIBCILA T, BIETI371780B B C1 445, S1ISRILLLBST
LSEECHIRTEROPTHOTe, QIETE, 61-70BMBFT2.98, 71-80BMEIC2.268. SLEML LA T4.7{8EEHIRIE
BOPINDL.
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FHEEF BB ERBDEZ DO S EOBEES B —RHR THAANTWSIZH, EE5NESSDRERNEROSNIA, (&
1. IS5 0)\LURDZIDT EWSIERDSRHSN TS EREREASWE CANTOSDEENTHS. SR T
BRI DRSS OBIEAIE T & < BB DERBSMOLENEHEN TS, SROBIENMFNS. WINICLTE, &
DIF & AR RO BN EDSME OV THESNBNEIRIES S5, FEKAEBANEDELRBVEERTS
& BARANCBUERI7EANS T EBRBIANTE,

I RISEFBSE &M - DIEEEDBIECDODVWTDIAYT s vIL Ed1— (Kivimiki et al. Lancet. 2015)
HHBERY
Kivimaki M, Jokela M, Nyberg ST, et al. Long working hours and risk of coronary heart disease and stroke: a systematic

review and meta-analysis of published and unpublished data for 603838 individuals. Lancet. 2015; 386: 1739-1746. doi:
10.1016/50140-6736(15)60295-1. Epub 2015 Aug 19. PMID: 26298822.

EBDOFTEHLES :
Department of Epidemiology and Public Health, University College London, London, UK.
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AARFEI—0Ow/ PRAUB, ARXRSYTFO2440TR— MARICEDWT, REMBE MK - OIEBOBEE DUz, 5
603,838 ADXEREZ B SEMEI UHER, 4,768 NCEEMMEBRNFIE LTz, 51528,908 A&H7. 2FBIF L IZHER, 1,722A(C
BUERRANRAE LT, 2 TOXMERE (FIBHBIAR CEBIRE B R ORMEERORHR (SR D o, Fillf, MRl HEREIREzRREL
LTI BRZEITOIHER. BISEEFR (E35-4005 DX EREE & LE T, B @RS SEE R _E D RSHIFS BE B OB EIREE

(relative risk[RR]: 1.13, 95%CI: 1.02-1.26, p=0.02) &fzEA (relative risk [RR]: 1.33, 95%CI: 1.11-1.61, p=0.002) D%
EXRFTNTNLI3MBE1L.33MBITEIMUIZ, FFICRHEAP (GXTERAE R T, 1B41-48K 5 @IDHE (31,1018, 1B49-54K5-55 @05
&l31.2745, BSSEEFSEDBE(E1.33MBEORIEXRDIBINNRH SN, FHEIFHNER BB FEMZEROREY R INERDZEN
ReENlz.

RS

REBHBOREAOREZGHRPNSHTEN, BFFE (B - EER) OFEE L TEEETN TSz, RSHSEN ERRE
BRI TIBIRC(E. FHEESFRLINC. MOHBOEIEER, FHEHERMORBL /X EDBERNMEMCIBATND EEZIBND. &
X (FEHE DR T —FZAWTHREN (COT LIRS, B ESRNSSRBMU EORIMSE (SEETEA0EHFSE 2> TN
ZEADEE(CEDED L. AHEDM60ISRIORRIGSE) N - ClEEEDEN & DOBEND D Z & ZRIFM (LI LTERITER
INRETHD. Ffeo MEENUVIRBRLDRFEFBICIDIHELZZIIPITVREEERIRE TH D, Ll UKD (T - (DIfER
U RO DIENEHEFEUNDEROFEEGEE TSRV, RSESENMEFEEOEN. EHEERBORD CBEELTVWDEE
H. TOFEFRETNEFEEND,

| mssHRIL EB< S@ESLEMBARI DT (Kiviméki et al. Eur Heart J. 2017)

GRS
Long working hours as a risk factor for atrial fibrillation: a multi-cohort study. Eur Heart J. 2017
doi:10.1093/eurheartj/ehx324.
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(DEHRENEAEEMRD— DT, (DEIE K ARANCIHEN T D/, 2B CMREXEDEIHENEBLIRDHRR CTHD. LEMENCEKD
TOEDFTIRAKLES S, TR (M042) N TEWT <D, COMmENINSEFN TRHOMENEE D EMIEEICIRD. R
EH. V0. RTT—F>. T4 >S5 ROFB@BBED/NE5,4944% (SH54M55,915%. Fi943%F, LEMEIRL) £H10ERE
REAE L. HENER & OEMEN E OB EZ AN, BRI (CEETL, 0612 LEMEIEFAE LTz, MR, Filf, HRSBFREICLD
BETRETHICARR UTETIC LD &, B35-4085R8) < BHCLEAT. B35IFRIFREE 11%. B41-4885R8¥2%. 1E49-54k5RI8
17%. B558FREI EB¥42% (P<0.01) (&, DEMBNME DTN ofe, BUE, (KIgIEL. BB, BINES. 1BHREOERED
FEZRHELUTE, BSSEEU LR TRUEMENIFIRU <40%EE. BITDPITVTENDH D,
RS

RUMFRIIL—F (320154 (C [BSSERI LB < S5EE (IMEAD (HEZE, Mtim. <BERTHRIRE) [CRDPTV] ZEzikEsE
LTHED. TORERO—DELTLEMBICER U EBONDS. AT —INSHSMNIESNIESEIOMRIFEETEHIN. W
<DON\ DM CEZDNENDD. FHERMEHIEARRORESMBZFAL TVIDT, TORIOMERITE > TEDIBSVELLEZ
MNEDH SRV, FHEESFELUNDOERE LT, BFEAHIRIER E (CRDHEFARNTULRN, EZORREHDICLTE. RIFHFH
BCHSREEEZESLLD ETDENHEENDS.

I 5{EBSRI & O mERE Y RV DOABKRIGEG (Conway et al. J Occup Environ Med. 2016)

HBERY
Conway et al. Dose-Response Relation Between Work Hours and Cardiovascular Disease Risk: Findings From the Panel
Study of Income Dynamics. J Occup Environ Med. 2016; 58(3):221-6.

EEOPNEME :
The University of Texas Health Science Center, School of Public Health, Houston (FF+HXA%)
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B : AAFROBN(E. 77 AU HDORKRNR) RIVAE(CH T DFH5EEFE & OMERE (CVD) OREREEGFHEZANDZETHD.
753k« FRSEEm) CRILFAE (PSID: the Panel Study of Income Dynamics. 1986£Eh 520114F) MD1,926 A%< &H104/H
STHDEF >z 3METR— MAREIT O IZ. HIRIRRA TS 2EIRICEKD. HEIEMECVDORERGEGEHEE Uz,

R | A< EB10FER OB EA6E R _EHCVDD U X V18NN & BEE Uz AERIGEGRH BRI NIz, LERMI(C4SEME <IHE
SR UT, B10BSRIU LR S S(IC10FMFITD T ET. CVDURINMRL EB16%IEM LT,

i AR EB104EM, BIC45RRIERBI TR Z&(d. CVDODIYL UIZBIRET ChdakEttn'®dd GRET : HetBERENR
HE5NDDIFBEFHESSFHREN S THDMRESR)

R

FAYHDORFIE) (VAR (RACABEHRCH U T—EHBICERDIRL7 > — METSHEE) 2FHAUZRIESE & OmER
£ (CVD) &LOBEZIRE UCIRE TH D, AmX THUVWZDFFEEIMCET D/ (RILART. 24 T(39,0005K &, 22,000 AL £
PEILTHED. 1986F (R—ISA E) NS52011F(IC18RU ETH D T EELRRKMFCHABURRER > TRIZMI(C1,926 ADF5E)
ENDIRRER DI, &5 CIRBAFSEASIERHE (4685 E) TCVDDBIMEEHEINTED. INFETO|RE L DEITIRV\F5EEF
BITOCVDEDEENARH ENIEMNEBONIZA, HXHPORTIFBFES0RE T (E4BxIERE (RR) : 1.03THEANERZEIRD
N9, BFHBS5ERIN SRR 1.16 TEREN D SIUAHE 75 TRR: 2.03THRATH D, BFHBSSEFMINARRIDAILIT—
ILTHHD. CINETORE EASREVRRNC E(SERIINENDD. COMRDORRL. ERFENBENSH. EE (EE)
M- EZXENEN . BENPABENEN. ELOEHEBRUMESZI SN TR ETHD. REDIFERBMORESZEDHA
BAFRTE,. BEERE U TRAHIENR, SRR, WS COARBEMGRE., £FZEE U TEBIEDPARRE LV O ZERNZE RSN TY
BTENBZN, TDOLDRIRAFHDEDD. 2,0008FBDHEHEZZIEE E(FVNII0FELVWSRS(CE> TBMULIERRELTE
DFEMBUBEE+5 (2D EBHONS.

| vy s—onEeEmLTHEL AL TOLNERERCEOFNERHRK

HEERY
Eichstaedt JC, Schwartz HA, Kern ML, et al. (2015) Psychological language on twitter predicts county-level heart disease
mortality. Psychological Science, Vol. 26(2) 159?1609.

EEOFIEHEE
RV RZDBFE

AE

BERIRBMENIRR L RERDUR D T 7 09— LTHISNTVDD, TNSORMEEMICDVNTIRIE S D/ed (AR RFARZ
IO EEFIFELCORMMOIND, EESE. YA YSI—TOLBNRESEEZANT., KECHSVWTREETROR 7T O— LK
B{LHELESR (Atherosclerotic Heart Disease ; AHD) (CK2FMFAREIETRE, Mgl )L TOLIRRFE & OBEEZIRET U
fzo AT —4(E. 2009 52010F(CHITDKEDL, 347DEHCBITD148EADY A VA —THRS (REMFIHNFESNLE
D) &, KERFE T4 — (Centers for Disease Control and Prevention; CDC) & D85 zihisic & DE#EREE L=AHDIC
KBRCETHO. @R, RHT« TRASMRBFRMEY. PI3RDOET (Disengagement) « A JREE (&<ICRBD) &
RERUTZYA VS —TDRE/F—0 WREBOURD I 70— UTHREENZ. —5B. REF 1 TRBEDESEADSEE
(Engagement) (FVEEDOFHERE L THIEENZ. COXSREEEE, IRAPEBLANLZRELUZELTE. FEAEDE
EUYENBRTHOE. B VA VEI—DERSDHEMATAHDZ T T ZHEENREIRET /L TEBRIEREN0.42T. AO#E.
HRRPFIRE, BEVUIOER (BEDRERE. BE alE) F. 10B0RFERVWVCFAETILTE0.36T. VAvHI—DRED
FHEEAUEFRETILOANAHDICRBECXEBRICBVLFARTH Dz, =5IC. YA VI—TODREDHFZRAWCFIETIL

164



ECDCIC KD TIRESN/ZHURT EDAHDIC KBDFETR(FIEH (CREUL TLD T ENREB SN,
L EDBNS, BEESE V-3 vILAT 4 7B TS BN EIEIET 2 2 S ERBARENSVWFATH D I & &, Mg
LARILTONVREDFETROENRFAEBES UCERTE S Sismd Iz,

OA

AATE, V=L AT ¢ 7EER LU THIEL NIV TOVRBICKDECREF A U 1= —IRMARTHD. VA VI—TDRSI
FAIBLVRST A ITRFEERNEL. FRHETIVEBRT D EVDFEEGE. MEROXMIEAE(CLEARTIX MIEECEINZ S
N3EVWIHIRNB D, Fe. AROREELESHEARNSEXE, HIXE. WERICRS TIEMHERRIEFDOA > FILAILA, HEIRE
£, BHORESOFRCEISHTTENE LNV, 212U, KRN TEEESHMNTVBLDIC, V—vILAT« 7EERTS
FHE SR, BEFEETHDIOCHL T, WRETHELIDDEBMDETH D, AT« TRRENFRE/R> T, (WREEE|IE
BZFTEVWDSHERBRICDOVNTIE. RRXDT—INSHUBDTEEETERNELTND, TDAICDVWTEESF. YA VHI—TD
REFHESEMDE ISP, MEEORREICHIIRIETHIDOT, EHMREER T, TNSHBUDNTLIONELNRLE
WOHEAIZZ L TWD. ELIMATRORR(EH DI EOD. ARFR(GEYIFT—FZIEA. ERUCABRMATR THD. SEORBRENE
FEND 1 DDFRRTH D,

I IRIRESR & EENARIE LR BDBENYE (Wang et al. Int J Cardiol. 2016)

GRS
Wang D, Li W, Cui X et al. Sleep duration and risk of coronary heart disease: A systematic review and meta-analysis of
prospective cohort studies. Int J Cardiol. 2016; 219: 231-9. PMID: 27336192

EEDFIEHEE
BEORAFE

)

AAFT T, BEORBSRE & BRI VAR U R U DBIEMEIRET I B2, 17D/IEE I/R— MAZERX (SI&E&51517,4404,
EENARME DR BOBHIIRE (FEET17,84114) DRB-RIGAIRFERITOZ. TORR. IR CEERMELERBOM(CUFRDR:E
HAREN. 187-8RMIEIRN REGEE Y X OMMEMN Dz, FabsMHIEER & BBt VEBOM ICERREEEN RSN, 7R HEER &
AT, EBREFREAISRIRAD I & HEERYXIN11%IENT DEEEN RSN (B EMRE=1.11. 95% CI =1.05-1.16) . &
BFRIEAR (C DL\ TEHEBR U XU EBRREEN RSN, 7IHERE IEAT, EIREFRA ISEIEMT D & TR U INT7%IBMNT D
T ENRENE (EXEME=1.07. 95% CI =1.00-1.15) ,

fiRE

FEARES RS & MR BODBIEZ 1R USSR FB S DN, AARIEENSESATITAvILE1—EUTEESD, W D7HEESE
& UTZERRE R D ZAL (C K D EERME ERBR DU R OB EIRE USSR TH D, CZICIFBEARDRIDZAREENT D, 1H2455R
EVWSIESNIZEBOH T, FHEEMHIER IBNETODBEZIDERNHD TS5, TORRELT, ERBURIMEMT D EN
FlanzdizH. REEFBEEFELRVENZD,

I HELWBHS5HBM - WEESKBERBEZEDHE (Lin RT et al., Sci Rep. 2017)

R

Lin RT, Lin CK, Christiani DC, Kawachi I, Cheng Y, Verguet S, Jong S. The impact of the introduction of new recognition
criteria for overwork-related cardiovascular and cerebrovascular diseases: a cross-country comparison. Sci Rep. 2017 Mar
13;7(1):167. doi: 10.1038/s41598-017-00198-5. PubMed PMID: 28279019

EEDOFIRYE :
IN— U RN R IR

BENMAZ BHURECHDBMEAE. BELEETHSOREDENSRIEUZRY., SETER - LEEONSREHRN
PRV E (REEBINHEL TS &) HRERENTS, ARKCTE. 20106128 [CAB TN S KREREDRENR
EHMICRE LS, SIEAISER (200640 52010%) CIEESER (201146h520154) OREHFBOLLEICLD, =5
(C(3. BADRREDHRICE DRIEL TS, BREUTRENEDE, FEEDEAN - LEROHIREASE2 5eEEE
BT e, HBEDAYEDOSBEBEEAENEALO20BHUEN 2T E, Ffe. BREOERSEERUMMUIHER, HEE
SN EABOREL S ADRELHID0.42ETH > 122 LR ETHSD. TNBORERIE. BECHTZ2010EDHEEEANSS
SERELHROIEN (RESNIC VRROBRE) [C—EONRERELLEEDD, TOHENFEADHKREHECFRIET,
BEARCARIBESNBREEENS < BB SN TNBARMA B S E AR TS, TOEMELTEESE. B-TR
B & DRSE A < RROBBNRAHRT &, HbEORECLLEDNBIEINHSE. TETEHIRBADBELNMENT &
REEZEFTND, HURBADOELMENERE UTld. FHRAMENTHD L. SIRRENRT B4 Uy MW LEAS <AL
(EDRFESEY — R THIRERESNZENSS) JENEFSNTNS,

BEORREBRANIZARHIOEEIS (C(E, HRTHO TREFHE)C KD - WEREOHKRERELZEDZEEL L THR
Htkaroshi (B%3E) "ZF—T— RICBNSN TS, BBOREREPEE T OCAZHADEENSE(CEN TSN, 20045
[CIREOBAREBUEE (X) BPEDANSNDET, B - EREBDFKERTE (SRR 24 RLUAICRIE UITBEDH [CRSN T
(XFIERTINARICHHO1AL008E X (FFAERI 2N A B2V LM AR (CHTz > TIN A Mz DB H 180K =8 X DHF I S5 @Nt
RHONDHEFER ERME S DOBEENRNETIEZIARE) « —H. BBADFHEIERET7T7DOECDINEE TRER\EESN
THED, FRICEDZ (BRNFSEZRVG) RABBEEEEALD AL OSKEIR. TDH. B SEBOREEZBAER
—(CERTE UTZ2004FEDREEE (L. HEHESAOBENEALDSIHEIE AN, HENBHSNICVRREDRD>TVD T ENE
WEINTUz, DS, RXNTY—Z2I0RA> RESNIZ2010FEDWIET (& B - OIRBEFAE UTZ1 A OB S @R DR
HEEI2MM(CTDRE, BEBEMEAMKLDSIFME LTS, —A. BAOREERENREORE(CHESNIZD(E20015E128
ThHD. TOMRA > NI BELEFOHAAMZ [RAEAKILEM] NS [RERSBTRENARM] (CEELEZETHD. MXT
(FEARTOFLREMHFREAMESNTS D, BRTE2001FEDHIE THEREMHHN2.81EEMUIZ EHNRENTNS.

I PEMDUIFHFTANDEFHOERE (CRIFTHE

GRS
Bachmann M et al., Cardiorespiratory Fitness in Middle Age and Health Care Costs in Later Life. J Am Coll Cardiol. 2015 Oct
27;66(17):1876-85. PMID: 26493659.

EEOFIEEE
D72 —EIL bR O—/—HRFRE

NE :

HDARK TERIRT —)—ZEPRIC L Bthe Cooper Center Longitudinal Study (CCLS) h'SDik&E. COMRXTlE. KEDHSF
BRIOOS A (AT« 07) OEFREBIREMAVT, PEHR (F9495%E) ORAINEER (H971%E) OERECREFIHERSD
MUTWND. PARE (G, EERG (EBEETANREETOR-—ISAUERIMFATE S, AT 1577 —4 EO@BEEN IR,
DERIBEZE, IMZATh, 13> DBHEENTRL. 65K DRICAT 4 7 [CKDEMAEZ T TR ZilfzUIz19,57120DBLTH D, i
BTE 1) 65HEBX IO SOEMEREN. PEROENINEVELDEVETERICZVNTE (BIX(EBMEDOERE (AR
BINRAIBE L D37% % <. BB PAIBER D 19% A RNE) | 2) COMEM(HBERBFEEDERE CTHEL>Z2 &, 3) Koo
UROETF (BUE, #BRA. ROLAT0—)b. IWEHAME. BMI) OEEEEDRVVEDH TERREEET. At 18 (1
MET) 1809 3 & EFRERENBMTE.8%. THT6.7% B LIcT ERENRENTNS,

HRER
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CCLS(Z1970F (CRitaaN. REBMERDIRN— MAKTH . SMBRFBROR. BAEHE. EFRE. BUEENS A IX51()L
REDABECMZ., S>2IRIUICLDIEHEFTA N (UIHFADRE) 2170 TVW3. FERENDE, AT+ & FZHHR$
[CTETEUIA (2,691A) EF@DA (16,880A) [CHITENMZMITNDRTHD. —MINIC, ECEAIREREMENT D LN
HMENTHD (COMRTERCEHOEREFEFEHDSBETHOLIEMNRESNTND) « Fo. AHHBVARTTEMENS
EEZLLDEFMFTTRSNTNSD. DFED. AAONBVADEREMEND(FE (CIETRIDEREEIMNARNH TFRONEER
5N%. S5(CE AOHE<REZLTE. RESUEALRTEREN EREINDAIREGIERINDS. TS5V ESZImOMRF
SFRO—DEULT. COMXTRIECEFCEFERFE(CHIEDMZITOTHED. MEOERIERTH O ZZENS. PEHRAD
HIKENB N EEFHOERENIFI SND CHERITITTVD . ABUEIAR TUMFA L Z Ml I 2155 (FBERIRE C L DHEEEZ
AVBIZEENZNA. CCLST[FRRENESRIBICED X TOEHEH T A M TIHMALTHED. FAFHEOZHLENT V. =5 (CHH
R AACEREFRE ANQHRIRRTOI S LAZANWTERICIRI TOWIRMIRTH D, ARRKE, BZEOENR (hEH)
[CRRY MY TRATHBEFEMRR E U TEEKEN, FHPEREBREBERCHBHEOHEBISME2ZHRNCHMbI ST EEH
HBTERWA, BHFEMRIATDOL S (CBEHBHIMMRRCRFIHEZIRGT I D EEBNE UTAR TRERDIRA > hERB.

REHEADU> 0 B FIARN B EANERRESH BYshyT B sEunabE

FHBELFEERSIATFT  Copyright (C) 2018 National Institute of Occupational Safety and Health, Japan.
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EEFoER | | 47w T | | English
MFEHLZ I X
A MRRER [J1 iR Q,

IR—L > HFRDIL—T > BHEEREATCS 5 — > AREBN (B25—DEDEOHATICEEY TR DIEN B: HEHES)

iiﬁi"%.ﬁ:’ﬂ (B>5—h'E D EOHRZECENIET SRR DIEM B: HEMIE

—

. BB A FIANIILRICREFTHE (A—XARSUTAEGRE UIARIRE)  (Milner A et al. Occup Environ Med.
2015)

. B55 R TE) < S EVE (JH D DAL DAERAHEC DF LY (Virtanen M et al. Psychol Med. 2011)

. BRCHBI2:BFEF  EHEEDOBR22SBHDORF (Amagasa T et al., J Occup Health. 2005) )

. BRECHIS DIEMEBMES - BROFUERBREC DOV TOIIRIIIAZR (Lee et al. Ann Occup Environ Med. 2016)

. WIS TOSDROREZ< @ BiFCHITDIEENNTADRMRNL E1—EAF3H (Tan L et al. BMC Medicine. 2014)

u A wWwN

I HEEEDNA S FINIVRICREFTZE (A—ZXMSUT AERRE ULHRHRS)

HBEERY
Milner A et al. Working hours and mental health in Australia: evidence from an Australian population-based cohort, 2001-
2012. Occup Environ Med. 2015 Aug;72(8):573-9. PMID: 26101295.

EBOPNEME :
Deakin University (A—Xh3U77) &

=
IS CRRICET 2INETOMR TR, RSHSEBINEERE (FBEREDIER) (CHE593EERUEHRENSD—H
T. FHEIFHECNSOREBCITERRBBGREIAIN > IZETIHREEHD. —BULEEBNMESNTLVR, ZOEBHELT, ZDK
SRABTIHFEDEESOMREENTWRESIND ZENMMRIRVESD, AR E(CHRETIMBHNRRD, LEEAH LW EN
BFE5ND, ARG FEDEEETERA-INSUT AL (558E18,4208) ZMNREUVLABTHDIZEMFRESNT
WD, B D35-4085M 2 EESBIFRICEREL. TNIDRVEZ(IEOFHEEERIN X > 2)LAJLZ (mental component
summary: MCS_SF36) ([CR(FTRENRFT SNz, AHAFCHITDHBEFHODBEIUTDOED TH S : BAEHBIFRIRE (345509
T /GE) « BHEE55EER (35-4085R0,38) . RISRISEA (41-4885R5,58) . RESRISEB (49-5985/1,/18) . RIS

C (6085 E38) . FRATODMER. B B4R EDFENA S FIIANLIE T (CHET DI ENREETNE, CORRICET
DEESOERT(E, RISMSE (4R L /8) HERRTECHSESBROLEEBIBOEANEZSIZTRI L. INSHAZFILA
LB T OBR EIRBAHEENEEN TS, o, BUVEBENEEIIME (IR —PEPIE) (CHBVT. HBEMIE
RBFEAGINILRETORENRKENC ENRENZ, EBELOBENRETVNT ENA D FILAILIET (CRE UTZRIEEEN S
3. T5IC. THEEFBELDREHSEICE DA FIIANLETOREHN XS MEEN RSNz, RBEOMIBUIN TOMESEH
FELUTVWSERENMERSINTLS.

fiRE
A GIANVETFICHET DFHEEEMDR—F -S> (495 L /E) ZIRRUEEERRETHD. AMR CHRESNIZEE
FEESRT (3485R18) (3. BADEESEIFHE (408/,/8) KDBEVRICEBRIIVENSD D,

I IB55REE B TE < ZIEHSEHE S DOPRLZOERNEDPT

GRS
Virtanen M et al. Long working hours and symptoms of anxiety and depression: a 5-year follow-up of the Whitehall II study.
Psychol Med. 2011 Dec;41(12):2485-94. PMID: 21329557.

EEOFBHE :

T+ >35> RE@EERTIE

RS :

REDOEHBRIEE2, 9604 (B142,248%, Wt712%4 ; ¥i952F) =HSEMBIIL CRBELZE S, B35-40K5RMEN < ZME(CEE
AT, B41-550FRBHF2. 28, BS5EZBR DRHI2.7EEFE, IS DRI DI Moz, Fie. B41-550F/FHE1.7
&, BSSRMZRBX DBEHI2.8M8EF L. AEDIEIRMEZ DI Moz, BHTIEFHEEFRE EHS DYOALZOER & DBEEFFRH SN
More.

L
ESSERZRBR T < S5 DORROERIMES DTN ENTIECOHRO SNEERE L ANBBENHS. T5IBTE
T, SIHEHUSONRERIENS. COMRTHIS OBEEWERE LTS TSN, M TEOERNIEE (RUTER
DIRES) ZRVLHRESERHENS, EHOBBE EOBVERKDSS E5TH 5.

I BARICHTDBHEFE . EBEEDOBM22FEHDFH (Amagasa T et al., J Occup Health. 2005)

HBIERY
Amagasa T et al. Karojisatsu in Japan: characteristics of 22 cases of work-related suicide. J Occup Health. 2005
Mar;47(2):157-64. PMID: 15824481.

EEDOPEHE :

AANIIVZ_woHEEE

RSB SUMMOORHENBERNSHE OB MRER(CRFTHEZIRT T DD, EBEBOBK22BH|(CDNT, BERDER
BAIRRECKDHK - SFARESM, ERAOHIEARRECIDIREENZERED UTz, FEHRIE2RMRII U T22H4(CD
WTOREERZNTUIE. BRREZEIREMAIZZAICKDBIMRE ZITV. SBFOFHENMTUELZ. 22600055, 1§z
2HINBHTH D, BRIFRDFERF245%-547% (PIYEF35HR) ThHoz. 176IERMOERE. SHRIBEZSHLNBETHD
fzo 22BIFP176INNRE. 5E). BEIRIREDHRSERBRLU Tz, V-2 vILYR— FORBOEBOEREDS(318HIT, &K
SEOES 17 THER SNz, RIEMSE GHrAMLCED 1H11BBMU ED5E) MRSz DF226)h196ITHh oz, Fit
IRENR EDEREN S BEFHE TOMRESNA~18NA (PRIELINA) « BHIEEDFRIEN S B F T O3B/ ~8hA
(RRfBEF2A) THolz. 226l 100I(EEHARIRBRBICEDARIEZZZ LTV, BHRNZZEDSH DB, FEPEER
BOBRCASLARRE A MCETDHEZRITLC EDH 3B SHERENLN oIz, BB, 22612HIH ERRR IS 105
(ICD-10) (CBIFBDSDMmILEY— REBIIENTUL .

fRER
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OAEICHFS MBHEK (karojisatsu) | FHIICDNT, H5K - SFEABIESRER EOmEZE L TESNIHlRBIREE L(C
BRI L. HETRESNIZEERNIMTH D, BEHBCEET 32 <OMFRTIIAETINTVS. BFEXREF22605 -2 U—-X
HRETHDH. REMHE. EFEREOFSSPY S vI)LYR— bODREREDER & BHREREDORRBHRZASHICETE
BVED®D, BHIOHFHENBERBNCEARFCIOANEZZZLTVDIRE, BHERETHI D SXTOEERTAMRA > b
RETDMAFIRE THD. AEHERSNTZDEF2005FTH DM A TRSNTVDBFEREROMER. 2016FRRTITHN
TWSHEHREEDSLRESRONCH T 2ERERDOHEEABELDEDNHS.

I BEICHITIMEIEBHEE - AROHLBERBREICDOVTOERITAFE (Lee et al. Ann Occup Environ Med. 2016)

GRS
Lee et al. Descriptive study of claims for occupational mental disorders or suicide. Ann Occup Environ Med. 2016 Oct
20;28:61. PMID: 27777785

EE OB :
Hanyang University CERAZ24%)

=
2010F~2014FDREE (CH T DIEMEZSDFH KB RBEDOEREBICDVWTHSMNCT D/, HZHRIICREOFH KRMEZE (Industrial
Accident Insurance Act) [CEDEBHBEDHLKBERNMRSNIZEBRICDOVTT —IR=LUDHT UK TH S,
BESEHEWE - BUHE (Korea Workers Compensation and Welfare Service) hM#E L TUL\S. 20108220144 (CFER SN,
M D2015F48 & TICHHBDAIBNRE SNEFHKEBERBRS69)ICDNTOFT—Ftzy hMER LD LTIz, HRERBRDH75%
[FEMTH D, FHBEREIT(F40-49mNRESN Dz, WERITEEMTIBRNMERSE, WETEBHBRABENS, >z, 1
SHARIDOSERTI8IFINI K EREEINTHE D, REX (RESRMEZHBERBRMTRUIZEIE) [E33%Thole, EERB (EEHZ
) TEEF/NERBRD23%EEHRES <. UTF. DK, BIEES. IMBEINLAES (PTSD) . 2 ML ABEEZDIE
THolz. KEBITOREERNEMNDZDE. 2EX NLXBEEWPTSDTH Dz, £ L - HDHBOBRBIICES &, REBETHE
E(CBZH O ZDEBANIME. EARE. EETA - BENIEXCETIME. BISTORTRELASDRMEDA ML TILRERSE
THD (56%) . UTF. ERNRIEESE. BISREOZ(CASRE. £EERE0R(LTHolt. —HT. EBEeHEne
ERTREEN DIZDFRA N RBEDIKRETHDlc. EBUNDERICLDFIEL UTEBNERESNILEREENH O,

N
DHEREMKCRIEMSBOELENERMEN. TNICADBHIES - BRNSEEE EOXSREB LD TUVIBEICH I DIEHES
DFSEERBROEREICHT IHRETHD. BFIEERABMFT LT TRl E78D TED TV DN EIDEHESDER tH KU
BN BROBTIAREMART T A RETHREBEITIREL <. EBFEREVSBRNSEBEKEVAT SR> TWD, DHECSITS
ERREARKC, BERICBVWTE/I\SRAAS MRED AR, ER - ABRE. ABEORBOEETARE (SRR T DIEMEEDH K
BRIAZ <. REBSEHLHNOERICEER UICBSEEMROEEEZRET DRETHD.

I B TODS DROREEZMHS 1 BECHTIZENNTADRKENL E1—EAFHT (Tan L et al. BMC Medicine. 2014)

HBERY

Leona Tan, Min-Jung Wang, Matthew Modini, Sadhbh Joyce, Arnstein Mykletun, Helen Christensen and Samuel B Harvey.
Preventing the development of depression at work: a systematic review and meta-analysis of universal interventions in the
workplace. BMC Medicine 2014; 12:74. PMCID: 4014627

EEOFIRLE ‘ \
Z1-BURIT ILIARET Sy Ry TR, A—ZRSUT

7S

(& BB A CE T BIERLEESGRER (RCT) (SEB L. BESNIEASFIANILZIRE LT, D DOROEENFHZ
Bf & U THTONIEN AMREREJRICAIDEIT O, SHRMAFK(EDowns and BlackF T v UX NEREDE, AMZHMY, RHED
DFHTEDFH, EREREERE, HARDOBRR, BEICLDMEROZEMNE, RESKCOZIMPEYE, +0CRESNZNE)ZEAL. 9
HOESNIZ. ARDZ < (F. JUTEHESE (CBT) EMiHMEON TV, S FIO0—-F 2RV CHEREREOMRGRES
NTWz. XAIDIDFER. NMABEETREFOBORANMEEFTZE (SMD) (30.16 (95%{EREXRI(CI): 0.07, 0.24, P =
0.0002) T, HEFOTSZAHRNRSNIZ. CBIR—=IADNADHEERUIZBIOAHTIE. 0.12 (95% CI: 0.02, 0.22, P =
0.01) OBERISMDOZALH RSNz, AERNS, BHIS TOZRMNIEA S FIANILANACE D TREEDS DIEREBIITE 3
EVDSBDBVWIET I IANESNZ, FHC. CBTR—IDTOISLDOBEMHEICELTIE. MONALDESZDIET > INEFE
T, RIFHRMLCED <BHEN AL BRADHE TS DRREE STeHDEBREDEAFD—RE LU TR T INETH D,

R

AL, EEACLEESEEER (RCT) (SERL. BHSICHITD D DR FHDIDDEDSWEBHNZNTAZIREL TS, SEIOHI
TIFRCTON ARBIHE A (C3 T DRAITEMESE (CBT) AZh o 7eh’. BHETOR ML AEEINT BI2obICF— LR—IADSHNEN
A (TsutsumiS(CLB) (CRDIMREEGEBESNTULE. —FH. AXIDACHIFTD S DROEBRNARICEI O TRIRDIEND. CCR
ETEYA > RIILRREDFHF LW AFEZRAVCHAREHS CIRESNTLD S ENSCBTUHOBIMEICDNT. SEBOARH
BFENd. INEFTEBINCBVTE DS DFEIRE U TR TO—F (3T UBER T o 12ht. IS ADOEEN T A (FZhERA
HIEOEEMTDWETHD.

S L ey TE

EEHEADU U @ ARG B BAANERRESH B v hyT B sBunahte

FELZEEERSATAT  Copyright (C) 2018 National Institute of Occupational Safety and Health, Japan.
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IEEFF IR Yo 7w English
MFEHLZ I X
Y NIRTE (D7 MR 0,

IR—L > HFRDIL—T > BIEEREATRE 5 — > ARENT (B2 —DEIDBOHICEIEY DHATKRHI DB C: SEIFHE/2FHE)

BN (T>5—bEDEGHZRICEIEY SHFRIDIEN C: HEE
fal/ Eh R RR)

1HEED3, 4BEROERENWERRY X U%EHS (Virtanen M et al. Eur Heart J. 2010)
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%1 : PSQIEMMEIO Y HEIRIEEZE DRI —Z > DIz (CERRISE AT T2 <EASN TS, PSQIEAGEIR(E. 18MBRIER
NERD. 7DODEMERNSZ (HEIROE. MEIRER. EIRESE. MEIRME. EIRGE. IRFOMEA. BPROKERS) . TDH.
HWEN(CHRMBZHETED. PSQIDHEIERI(Z0-21R0EE T, HIRIEEDHY A TEIFS.5REED TS,

fRER

KHARUATE., EENMBROE - BCBHEZRE T EVWSIREEH 2N NS EERERMAEEN (CFHMBiSNIZEDTH D, &
fz. PSQID&K S (CHAH (CIEIRMBAZIR SIBREAVSN TN DIz, FAKEE. CNSOMBEREL. KERRNE < DIEIRR
BICRIEY 3T 2RO THSMC LTz, FICERRHIERL OMEES LREYT D T ENRESNTHED. TNV ETHS.

| arommEntA - 2OT—F> 0k~ F T4

HEERY
Akerstedt T, et al. Night work and breast cancer in women: a Swedish cohort study. BMJ Open. 2015; 5(4):e008127.

EEOFRIEHE
HOYUS AR (RDOT—72)

2 .
=

20074 (CEBENAAFE EXL £ 1 — DR LD ZE0®RE) - RRBBELNANACRDYRINBNC EZ2RELZ, LML
BORSEDRREE>EDULTHESY . KAKFSEEORE CRE UTEFREANATEORRERNTHZ(CERIETIZ 2 &%
BiE Uz, BENRERDIT—T>0%t13656% (AERMIGEC41-60m Th o) THEB. 7HFBISNL. TD 5534044
DREICABLTHE D, KI2463BNMBIE T ETICAN AL DTz, REZ UL EDRVEHCH U T, TEC21FEMU LB LAY
T. LSRN AICRDPITNT ENRENTZ, F260mE CBITLIZRTE. REC21FU ERB UL TL77EANAICIRDY®
TN ENRENTZ, 20U TORIRETE. AHALOBFEI RSN DTz,

RS
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CNETITONIZAFTRER AU <. RPBOEHIRE S XEDOANA YR EOBFEIN RSN, RENIRE SN ADRERERANTZ
AR T, AAFD L SIDEIRHER>DINTHD. Fo. AU —FTVERERICDVTANTED. BIFHROMEOH DR VERZE
THof. L. EBBEMIZLIC. EOREOEMRESN AN ARAE CBENDDIONEIRZASHICESNTH ST, 5%
DRI FZND.

I HBEDRAITEOFESZE (BES., EREIEFME 2017)

HEER

MEABA. BV, BT, KuRE—F. EEFEFMES. doi: 10.1539/sangyoeisei. 17-018-B. Vol.59 (2017), No. 6 pp. 219-
228.

EE OB :

() HHERRZEHE SBREBERSHAIR

BRIE [HBEETITEERIAEZ (Worker's Living Activity-time Questionnaire) (JNIOSH-WLAQ) | O{S$aM & 2L EARGE
UTZ5X T D. WLAQIEAES M ZE F/2EM & LIz 10IEE THRSNIZERIETH 0. WLAQIC LD, —MiRBEEDEEE
BEUDFESNZ4DOREIXS (B, BEP. HFBORKBERK. ABH) ORMFENBEHEND. F/o. WLAQT (F&EERFRH
ZRHDBIET. EHFEESME. BENFRE. EFER1 >4~ —/ UL (daily rest period: DRP) . BEIRIFEINE L EIND 2. KAKRTIE. €
NSOEE TS FMOEEE S FLUEBIRIIL TS, JRE (L BHZDOBHEEHN3BULTHIHBEELZ138LTH D, BEAL
BSRADT LB (C(IEEBIEET (activPAL) A, ZHFSESRI. @EHEERI. DRP. BEIRBSRIDZMERE(C(F. WRENLEMZIRLLAS
MMEDNTZ, DHFTIE. RAMEREERER (intraclass correlation coefficients : ICC) ([CKLD{EfEM%. IBAAERI%RE (Spearman’s p)
[CRDZUEZRTTLTND, TOFRER, EFEEICDNT(E, BT, B2, B>~ —/ /UL, BEIRER. AL TIC
BUVTEIFR (0.72-0.98) ICCENAESN. ZHMCDWLTIE. 17565 (0.80) &DRP (0.83) H™i&L\". BENFRT (0.96) H™&
THHLY, BERISREINEIFEE (0.69) . HRB (0.53) LEB(C'HIEER". ERABSREIE. 2 (0.67) EEMFEROREER (0.59)
HYEREZRER”, BENR (0.82) AYERLY'. 4KB (0.40) AMEBLY pETH D ZC ENRENTND, CNSDORRZEE D TEESE.
WLAQNW' —TEKE(CH D BFRABRETOFERNRAGF TS DIEMMRIE LERDITTVD.

fiRER

BREEHMEZEN & LR TR, AMRDLS(C. BIREERENE (A—OURECLDIEEO—HE) SEEMETYE (BELE
NBZFHESETESNIEHEEDO—BE) HMREIESNDIHENLL\, activPALGEBMESEDRIERSEE UTRENRES\ESNDE
KEBE THD. AATDELRKR(E, WLAQIC KD MIDZ L R activPALIC K BB EREE S URULIEC ETHD. —
. WLAQT(IEEAIBSRIEHDBIE CEFERIRODRP, BERFEINELEIND. RAF. HBEDOBZTHHRASNDIF T, TR
PDRPOEEMRF—T— REMBODTNDITEREZD L. BEIERTESNZINSOBBEOZHENMRBIESNIZC LFEETHD. F
fz. BBHBEFNRE UEERABTE. BBEEHZVNNIEHE T INNREE SND. BRI TRSNZS A LH— REFESQ
& BHRNIBENSANSND CENEE LWL, RBICEZOLIIBENZEENSAFI B LEFELUVEENZL. TOIEHER]
HENAMEND D Z ECRBNNTOFHMEEAREE TR (IR ESD . AMTREZDOLDIRBRNSEEERT —F ThHD. A, KA
Tl MREBSHEHRUZEENSEBEESHEEMEOZLUERE UTHVTWD., TOROZYMETHE CEREMEN R ITDEN
HDZENRETHD.

I ZRBBF(CHIT RN BRIIE & R EDREFR - E1—&D

HERY
Vedaa @, et al. Systematic review of the relationship between quick returns in rotating shift work and health-related
outcomes. Ergonomics. 2016; 59(1): 1-14.

EEOFIEEE
NIVGDRZ JIVD T —REFERFFR (JILDT—)

RE :

AAFIE. RBIBCHIFTD U1 v oUF—>X (quick returns : 2DDEHT T DENFEORIREH 11BRIREDED) & TOERESE
TEBENDERMEIR, TD— 0541 T/I\S > INDFHE EDEFRE2IARDBIDRFNIL E1— (LK TR, 14w IUEF—2X
DA T E—-BE. "E-5E. BE-HREDIDDHHEOEAFENDE(CHITEN. BFEMBORESIZIT TR, TNTNOEEBES
NBEZ(C K> THEEORZCIRINERL > THNEZ, fIX(E. BFEMIRNNS-10HDBECHNT, TORBSNIHANE
& 7234 81— BE T (ZERERESFRIN SEFRLL E & SN TUVWVZDICH LT, K3t (CBRH & 722 BE— R 2N T (ZARERIFRIN 2. SERITZE (C 73>
feo Feo BROURADEOAYOUF—-2XCHBNT, TNUERWEGFELELTEMN 2. LML, 90y oUS—-2XTHD,
BEIRASERS. RF7 EORMEN B E (IRSNIZN . BHRNEITABRIRRYC D — 05+ IS R ED K DIHERNREZE(C DL
TlFERDN RSN D Iz,

fiRE0

BEMCREINDIREHBOBERRZ(CDVTIE K5 ZRBBRARICHVTEAINTEL. TNE BEHBERRDRNE
B TEEBMBEH TR EEBBEOEFENTIC L > THE BV BEBBERIBENDINSTHD. J1vIUST—>X(E EU
FHEEFRIED (D248 (C DS RIKER L 1R OKR B ZRDDIABTESB U TERSNTND. TDIA v IUET—> XLHE
BROSKEBRAH CHNTHENDN, K TED EE—MNRDEYEDE(CHINEEBNDMAENDETH D, BARTEEES
BCHVWTHEBOR(CERIFENEB INDIEHEDENE < REND. AARDER(E. BBEHRIEFHORS & EECRBESNDE
ZORERLTHD. BFEE->F—)ULHEZEA TS L TOBBRERAESZ TS,

=T o T

REHEADU> 0 @ FIARN B EANERRESH BYvshyT B sEuvabE

FHBERFEERSIATFR  Copyright (C) 2018 National Institute of Occupational Safety and Health, Japan.
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EEFoER | | 47w T | | English
MFEHLZ I X
A MRRER [J1 iR Q,

IR—L > HFRDIL—T > BHEEEREATRE 5 — > ARENT (T2 DD EOHIICEEY SHAFHI DB D: K&H/X bL-X)

ﬁlﬁﬁﬁ‘;’? (> 5 —h'E D EOHRZICENIET SRFTRIDIEM D: 1’FH /R

1. BFFERBEED T EDHIFERIFEHRX : WIHFERIE(C DN D BRZBHIFHE(C K> THRET (HESkZ K, H@RIF, 1982)
2. ERIEBEFIE LI HBEBORIEMDRIIRE (FHRRX. HERIF. 1993)

3. BEIRZ &> TULVRWADEEDRF# (Sundelin et al., Sleep 2013)

4. 1RBEH K D BEERDE N ERVEED & T S TRVEEI D SRR DB

I BHIFEHRMEND T EDSIFENFRI. BHTERAEC DR S EEE BHIAEIC K> TR

HBEER

TIBERZ K. B - DIERIFOMSENFR(CRT AR, HEEIF58(6), 1982
EEOFEHE

EMAFEZRS

1973FEMNS80EE THOSEMMDMIC, BEDTITAERTHANIZIM LM EREDORMEREEE UIE522DBHE[RICU T, BFHTERA
DFR E1RD EEER L RDORB(CDVWTIRET Uz, TOWREUTDES D THolz, IREDE#RIF30-54m% ETH48R L
HDIENEEDTH D, RAJMMERE3ICR, WERELI6ZTHD . MFEEFE LTE. BIENMIEICRETIEN7E. K - P
HIiEEE E ST DENI5L, BEREHBCHBITIENR. BE - RBTHIFBCREBEIIEN 1L, EHFHECHETDIEN7Z

T. TOMN3ETH DI, BIFERAERMDLESHEER NLRADBR E L TEZISNIEDE, FEEFDEBNCEL> T, HF0IH
EBAEZ SN, ROBRTH D, BESDIVEIMRER LR EULT, REMBFHE. KBRUSE. FREFEDENM. /FE
ToOEFER. BIRESRUMEEBEDIEANHIFONZ. 50, REBRIOBMR ML ELUTIE —BNRNBUWERHSE. B
B BRIQEORREM. RBEREOBHRNARATE >,

fiRES

BHETEOELSDIRIEE & U THISNDEEORX T, BHFEOMFZEITD(CHIZD, BEERHBXIELTHSNTVD, wXHEHZDE
BHTEBNHR(CIA BRI END LD (CIRDZ1980FTH DN ZTICHIT SN TVDIBFHIERIEIC DI DEZESER L XER
[F. RRHRCBNTERKRICERTEIEERI L THD.

I FRBEBERELULHBEORENOESRE (FRRX. HEBF. 1993)

HBER
BFEEX. BRSRBEREUCHBEOREMNDORESRE. HERF 69%, 95 ; 387-400.

ELOFIEEE
PRRFEXFENEFATE

HE :

AR, ERIBEBOWLEEBRZWNRICLT, [BHIE] RIERIDEFIRECDNTHESHNCITDZHIC, 172DWLEEDESD
2WVEEHICH U CHERBEEBLIZEDTH D, HiEE. 1991F 108N SH1EMOMICEMENIZ. EEIRE1RCDE 205/
DSIEERIMNT T, BHFEOWSKEE CH T DERORBIERT. FEIRR. FEHLARBOETE. BHEADRERARB (CHIFIESBOE
H, ARBERCET TERE TH oz, INETORITHR TIE. @FHERECEET DHEREOER (RISHSE ORISR
RE) BHMETBIIENERENTH Dz, BTNUTHU T, FAKRT(E. FHBEE2 AN, BERRECEDIETIC. EDLDREHRX
PETE EOZN S D TEOMNC DN TERZH T TVWDIAICHEEND S,

FIRMERIIRDBED TH DIz, %< OFAEE (SR RE MM EROERICHEROESOREH B ZFX TLV z, AU
ZT. BHEREE CRHOSNTTBHOREBIRECUTE, 1) BROKE TOBROEENERFLCRD T L. DED. EHED
IEBICEVNBS UAZEL TS S, 2) FEZZEETEMD (CITHR<RD LN TZLDIC, FERNPRNDECIMETICELD T,
BERITOCELIENTERLLRD L, 3) HOERBKORREDRERES, PREBICRZHIBEMITEETHEICRDI L, &
RRIFERDSIBPLABETERNC EREDITE LICIANZE UV EIRACK, 4) BARBROAEDRIMDHSNL & (CEED
5Nz, =5(C. BHEEREOHHEBER(CEO T, BLL NDORMBEFR I 2RER[. FER. TER 115 DRVREDLIEN
BEBORHP. RENDL. BEUTERRERD TLE SR EDEREZEDHIRN RDH SN,

R

AARIEZL991FEICEMENIZEDOTIFH DN, BIEEHARDOPTEEERIMNRE L U THEBEDITSNDIHI THD. HEROMAFKT(E.
REFSEI LI OBVEIHR EOBFFERAEDRIZER (SESMPOBHFIERE) ([CDVWTRF I IBHIATN SN Dz, LH
U, RHARTE HEEEL ANTEBEL T, BSOERBRENSHE - £5F L TOITE LOZLERE L LS &L TWDRICH#-N S
3. Ffo. ARG BERFEOEFEIREVSHEEAT. FREORIZTERL. TIEOAINSDBHFEREDFHRDATHEETE L
TWB. ZDRIRRNSE. AT, RIEDBHFEMRFRICDOBN DL DREICEALIMRTHDIEEZSND.

| BBz £ > TURWADEDIH# (Sundelin et al., Sleep 2013)

GRS
Sundelin et al. Cues of fatigue: effects of sleep deprivation on facial appearance. Sleep 2013; 36(9):1355-1360.

EBDOFTIEHES : 5
Department of Clinical Neuroscience, Karolinska Institute, Stockholm, Sweden (70" > X FA3EFR)

o~

BEIRZE & D TULVRWADEEDIFHZ NS 26 (C. 40RDEREN. 20MOESEAREFWEOE (B, KE. O. 3[LH) O
MmN 5Visual Analog ScalelC k> THELZ. 10MDEESE(SBEOEROE(CIRSNIZEDTH D, EKDDI0MDESE MR (5
BRI DR EHEIR & TN EH < 31HIDOEEIREE) OB (CHRSNIEEDTH >z, MIRLIZADETEG, BEOESELEL
T BEFPNABWVWEFESINDEEBIC. EAXLCAENTAD>TULD. BAKRL. BAAINTWVS. <FEhHD. mMENEL. FRCH
ALV OANENTHAD>TND, IRUKRIDEFESNEZ (p < 0.01) . Ffzo INSO8DDFFHICIZ T, BOEREDRE
([F SFFESNIEF CBRICEELTULE (p < 0.01) . B2 - B2, O3 EHHED (CDVTOFE (FHIRDFZE(FERH SN
oz,

R
B> 4— N3 EDEBIREEIC LS THHESND ZEN B, TNERADNERNICES TASE EEENBEDTH
D, WHEN SBBNHIEIR L SBONRTHS. CONROBREBENZEDOTHBN, BADHMCEST. TOAD
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ESiei e NI 2o

FIRRK

EHEEZHRN (M TEDHUEEERLTND, REDORFERRE UIEFARTE. REBCEGFTVS SFHBiaNZARTET
ENBHORTEEBHEEINTHED. COXIR'RZB" (& BRIPBHEDIRXIZTLZAAL T BRCEMTHINELNR
(AN

I IR K D IRIRDE D EVEET & TS5 TRVBETOH SRS DL B

HHBIERY
Teacher's sleep quality: linked to social job characteristics? Industrial Health. 2018, 56, 53-61. PMID: 28804097

EBOPNEMKE :
NILKFE (RA1R) &

RE

HABEEFZVEOD. BEEVWSHEGFHARNCEPONNDOSIWETHD. AR TIE. A1 RAOBEEHREL,  [HEIED
BOBE] (“NBRIDEBEOBVEIR'CFER) & [RMCEELEEEIA N vH—] . [HBICHAIIER] . LU MR
HIBREEAFIE ] CDBBEIC DV THRET LTz,

AEARE. XA ROHEN48% (B1E28%4, wH204) THO. WIR (1~5E/k) OLBERAT (timel) SABRDLERE (time2)
D26 FABADEIEZRSI, AKIBLEARET (timel) (&, TEIS T vIOEHE, BEINADHBCEELZARS ( IERO
a>k~O—JLl o [EEWSOYR—K] o [EBTO/RNI « [ESETOXRE] « [RBENAHBI . [EROEEF] %) ( BELE
BDIEROEZ 1. AIRLERE (time2) (C(&. AIRFOIEROE(IC DUV TERI,

ERNS, HIBETHD & BIROEIMRBFRDOEANEN Tz, Fo. BIROBNBLL TLZEE (18%) (F. TS TRRLKED
(302) £DE. HEBTOXRK] . [HEMHEF] . [RENARH] iNEhofz (Ps < .05) o [HEICEEUBEI Ny
—1 . (B3> O] . TEEMSDOYR— K] [CDVWTIE EEFRSNLRMS T,

RS

FROPBE (L. [BHTEEHIEDTZDHDIMRICE T DAM] TBHTEEFDSHEMEMEINTNB5DDHE - BEORICEENTSH
D, EBEHSICTHENEBEREVEDIDTH . AR TR, KIRET - (RIRROIEIROE St REEFIEICEB U, BROE
PEBEVEEE, [EBOKRM] OEBINZVREDHFENHDZEZASNCLTND. ARNKRETHEEBEOS CHEREHDE
DD, SEWERNDTFHHRERET LTV LT, BE(LRDNRTHDEERSNS.

BABREESS B9+ hyDT B BELabeE

"

FHETLFEMRSIATFT  Copyright (C) 2018 National Institute of Occupational Safety and Health, Japan.
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EEFOLR Yo 7w English
wevs x| i h %
B NIRZR (51 iR 0,

IR—L > HFRDIL—T > BIEEREATRE> 5 — > RGBT (B25—DEIDEOAFCEEY DHAFHI DB E: BER)

| RN (225 —hEDEDHE(CEET ZMZERIDEN E: BEER)

1. fEbSRIEIR (FE MM OVEBD U XU ZIBINEE 3 (Garde AH et al. Scand J Work Environ Health. 2013)

2. BEEBOHEISRE, MEREE, KBRCESHEERBRPOMERS EOBGR (BT 5. EREEEFMES. 2016)

3. ERIEBEFIE LI HBEBORIEMDRISIRE (FHRRX. HERIF. 1993)

4. IEBRESR & EENATIE CVEREBDREM (Wang et al. Int J Cardiol. 2016)

5. BEIRZ &> TULVRWADEEDRFE (Sundelin et al., Sleep 2013)

6. DAEDRDA S —BHFEE (CHF SRR E S IEIRRIEDBE (Nakashima et al. J Sleep Res. 2011)
7. KRB CHITDREETEMIR SR EDOBEFR—XBL E21—&D

8. KB K D BEIRDE N EUVEED & T S TRVEEI D SR AT DB

I SERSRABEIR(SEE M IMRBRDUR U ZEMETE S

HBIER
Garde AH et al. Sleep duration and ischemic heart disease and all-cause mortality: prospective cohort study on effects of
tranquilizers/hypnotics and perceived stress. Scand J Work Environ Health. 2013 Nov;39(6):550-8 PMID: 23804297.

EEOFIBME :
5 — O E SRS

RE

AIRF T (F40-59DBMHEES2492%F[RIC LT, 30FM, BIFEEEITOZ, TORR, EHREDIETHKF53.9% &0,
B VEREDETCREDNREDI1.9% Tho iz, BIRFMNCIEAHOEIFHEIRE (2762) Td. HERRHN6-78MOE
(383742) &SHEBULT. RIMEWREDURINBLZLHMEHEMLTLZ. ULH L. 2ERCZOREGR SN oz, ABOR
RPN T L S — (FEEIRERF R DSEHE & B IR B EDIBINCHEN RSN DIz, —7. HHRER - BIREZIRA
LTUWVZBDOH TG, EREMN6-7RDE S tHE U T, JaiRIIRIRE (LM OREBIET U RO 223MEEIML TULVz, 2D, 11
ZER - BIREZRA L TUVVRNDZHEICEUTIE, EIREERE &R EREBFE RO OMEE RO SN > 2.

fRE

SERFRABEAR & - DR BOFERDOBZREZEIRESNTHE D, KANEETDIED—DOTHD. =510, AmX(E, HIEFEEZR
AU TWTEERFENEVE TIIEMERERD U R INEN EZASMNCLTWD, BIRGOEZEARDDIIZHICEETHD. €
DIeHOEHERIRE ST DT ENVETHS.

I%ﬁﬁ@%ﬁﬁf‘ﬁ, BERRESRE, (ABZEERHQFHBRROMmERIG & DRI

HERY :
ETF 5. HEEOHEISE, MEERE, RBRCESERERPOMERISEOBIG. EEEEFHME. 2016;58(1):11-20. doi:
10.1539/sangyoeisei.B15021. Epub 2015 Oct 23. PMID: 26497611.[Article in Japanese]

EEOFIEMEE
EREFAFE

R :

AR T (S, ENHEOMISRB SIS, HEISRH. EIRSHE. ABEHEEBERHERT OUMEIMEDRIG &DBMRICDWTIE
I (CARET UTe. ZERSIMENEE TH o eH@E3624 (BiE794. «iH283%. F9FE#49.1+11.15%) ZXFKE L. BIEETIL
TIA—SEEALUCEEREHSESaRERELZ. SAERTISRICMEEAEL. EFErEtERPOIHEIMTEDRAENS
H210mmHg b, ZZHE190mmHg E & BRIMERIG EER U, £z, BIBOEERE MWUA. FELEMERE) PFHER
B, SEIESR. BRERBERS. ABZ. BERDIUHBIOEMEEINRE. RBOEBMICDOVTCECSRABTZR(CKIDABLE. T
DFER. 3622944 (26.0%) (CESHEEREBRDPOBRAEIAIMED FFARO SNz, BSREDSEEM. EIREE. 48
. BEFOEAREBRMEAC L DBRMERIGEERCOVWTIRIT LI E TS, BREIMERGHEE CBETIERE. FHEEmN1E
1085 £, BEERBSRIN' L ORISR, MRBEHMBIBUT TH oz, FEsR. MEIRRR. ABHZ37EIL. TNTNOREFEDE
[CLDBRMERIGRERCDOVWTRE Ul ECS, FHERMARLS. EIRRME, ABEHSMRVEE, BRIMERGHEEENEZN D
1=

fiRE

FEFEN R, BRI DARBESDARVENSE . FEROBMEED CMERRFEEDY A INENT EHRESNTND. =
NSOHBEDHBEE RIS CHNT, ESAEFOMEZE#IEE URFEBEDERE U TCERYT 3 & EEMEED LN ERK
DFFRFYE. BFEDOFHCORBADTEBRVNEZZSND, Stk HEESRE. ERER., ABHCESARERIRTNOBR MERS
COEFNRERRBMGRC DOV TS S (CHMICHRTT L TWK BN DB,

I FERBPEBERELULSBEORENOESRE (FHRRX. BBEF. 1993)

HHBEGR
BREX. BRIVRBZREUCHBEORENDRSRE. HERZF 69%, 95 ; 387-400.

EEDFIEHEE
FRIRRFEF AR AT E

RE :

AT, ERIBRBORLEERENRICUT, NBHE] BAEMOEFRECDVNTHSHNITIEHIC, 172DWKEDES
DVEBHCH U CHERBEE R UIEEDTHD. miEld. 1991F10ANSHIFEMOBICEBET NIz, EIENRE 1AIC DT 205/
HS3EMNNT T, BHFEOWLE (CH I DEROFAER. FHEIRR. FAEPRBOESE. BHEEDREE KRB (CHITDEFIHOE
H ARBIEIR(CBI S DITENVRE TH D Ie. TNFETORATAR T(E. BIFERIE(CRHET DHERBEOER (REFSECEFER AR
RE) ZMEITDENERBENTHDfc, TNICH LT, AMARTIE, FHBE@2 AN, BFHERECEDETIC. EOXSRFX
PEFE EDOEN S D TEOMNC DN TERE LS T TV AICHEEN DS,

FRERIRODBEO TH DIz, %< ORAEE (SR RE MM EROERICHFEROEIOREH WEFEEFX TLVZ, ZAUTH

2T, BHERES (CROSNITBFRBEIEE U TE. 1) BROKRE TOBRBIOEENERFO(CRDZ L. DED, EENED
FEEEVNBS UAELTWES S, 2) FHEEXBEFETED (CTIHR<RBRDIEVDELDE, BEHHPRINDEUCIMETFICKD T,
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BEITOTERIENTERRZ L, 3) HDOERKOEIREZDORELRES, HRBICREZHDIFHMEITEETHEICRD L, &
RIFRERDYBOABETERNC EREDITH EICIANDE UVBIRACK, 4) BARBRAREDEINHSNIZC L. (CEEDH
SNz, =50 BHERBEOCHBHRIBERICLO> T, FLL NORPMGHRY 2RRE. HEH AL 5D EDLIEN
BEBORBP. RIENDL. BELUTERRERD TUE SR EDEIREEDHIENRDH SN,

RSN

AARIEL991FE(CEMENIZEDTIEH DN, BFEARDOP TEEELRINRE L U THE DTSN RN TH D, EROMETI(E.
RIS E®/IILYOEVEIEREDBBEREDRITER (SHBEFRIPEHBIELRE) (CDOVWTRF I BTN SN oz LH
U. AARTE, FBEB2 ANTEEUT, HOSORFIRENSHE - £F L TOITE LOREEIME U LD EUTWIRITHFHENS
B, Flz, AARIE, BIEFFEORERFBUREVDHERT, RIEDORIDETZRL. TIEDAIN S DBHBTERIEDFRHROTEEEE L
TWB. ZDRDRmNSE. AR, RIEDBFEMRFRIC DN DZ L DOREICEALIMRTHDIEEZISND.

| sEiERSR & FEEIBRIE LEBDBIEIE (Wang et al. Int ] Cardiol. 2016)

HBEERY
Wang D, Li W, Cui X et al. Sleep duration and risk of coronary heart disease: A systematic review and meta-analysis of
prospective cohort studies. Int J Cardiol. 2016; 219: 231-9. PMID: 27336192

EEOFIEHEE
BERRATFE

A

AR T (S, BEARISR S BB OERER Y RO DREEZIRFT T /2. 170RIMEE /R— MAHRNX (Shi&E(E&51517,440%4.
EENARME ORBOSBHIIRE (3EET17,8414F) ORE-RIGAIFEFZITOIZ. TORR, MR SEERME EROM(CUFEDRSE
HEHREN, 1H7-8KRIEIRN REEE Y A OMMEN 1z, 5RERIEIR & EEATIE R BOM (CER/REEENTREN. 76RIER &
AT, BRI 1B R T2 & TRE U AN 11%IENT DEEEN RSN (BEMRE=1.11. 95% CI =1.05-1.16) . &
BSREERR (C DL\ THHREB Y XU EERRBEN RSN, 705RIEIR S bR T, BIREFRIN 1BSRIEMN T D &, TRE U X INT7%IBINT D
ZERRENE (HExERE=1.07. 95% CI =1.00-1.15) ,
e -

FRAREERS & MR BOOBLER RS UEIR IS S DM, AARIEENSEIATITAvILE21—EUTEESD, HhD7EREEE
& UTZBEIRBFRIDZAL (C L D EEARIE VEE DU R VZELZRE UK TH D, CZICIEBARDBINIAZTENTD. 1H246E5R
EVWSIRSNIZBOFR T, FHEFEINR < DNETODBEZERDEINHD TD, TORBRELT, ERUXTMEMTDIZEN
FRENZzH. REEFSBEEEL<RVENZ D,

| BEIR%E & D TLVRLWADEDISE (Sundelin et al., Sleep 2013)

HERY
Sundelin et al. Cues of fatigue: effects of sleep deprivation on facial appearance. Sleep 2013; 36(9):1355-1360.

EEOFBHE :
Department of Clinical Neuroscience, Karolinska Institute, Stockholm, Sweden (70U > X H#AFEFT)

=g .

y=

BEIRZ & D TULVRWADBEDIFHZAND2H(C. 4020EREN. 20MOBEEEZRFWEOH (B, KE. O, [LdH) O
MmN 5Visual Analog ScalelC &> TEFELZ, 10MDEESE(SBEOEBIRDE(CIRSNIZEDTH D, EKDDI0OMDEESE (MR (5
B REIDR MR & TN M < 31FHDOEEIREE) OR(ICEBSNIEEDTH >z, MIRULIZADEEEEG. BHEOBESEEEL
T, BIEPNBVEFESND L LB, ERAENTA DTS, BHARN. BRAENTVWS., <FHHD. mEHNEL. ZEUD
A2, OBKENTANO>TVD. BUKRIZLFEZNC (p <0.01) . Ffoo TNSDEDDIFHICIZ T, BOERDRE
(& SFESNITEF CBRICEELTULE (p < 0.01) . BZ - IBZ. OxdD5IEHMED (CDVTOFEE (FIRDFZE(FERH SN
oz,

RS

’H(ET7 >0 — MIEDBEREERC KD TFHiiEND T NSV, ZNUEARADREEENIC L > TAELKEASNBZIEDTH
D, BENDEBNRFHIEFRHUZSIRVDONIRIRTHD. COMNRDERFERNREDTHDIN, EOFHICLD T, TDAD
BHEZREN(CGHMETET AT ERUTVND. REORFZINRE UTEFHARTE. REBCEBITTVD EFHEESNIZ AT
EANBNDIZCEBHRESNTED. ORISR, BHPBHTEDYRTZTEZIRAY T IRICEMNTHDNE LN
(AN

I DOHEDRTA ;OS5 —BUSHEECH TS RIGHTE & IRIRREREDRE

8GR
Nakashima et al. Association between long working hours and sleep problems in white-collar workers. J Sleep Res. 2011
Mar; 20 (1): 110-6. PMID: 20561174

ELOFIEMEE
EREMAFE

=M
ROA MOS—BHEEFEEL,5108 (18-594%) ZXRIC. REFMIFE CIEEMBAORMERIRE Ui, BRMEZ E v W/ (—JER
BEIZE (PSQL. X1) THsbUZ. BHZDDOTIERERBEBECH DY LN— ROTENSELR L. SEHIDITZ (2685/I%K
. 26-408%R8. 40-508%RH. 50-63BFRE. 63BN ) . ATIRERMNRIRB(CONT, EBIRKRM(GEL<. EIRMRGEL.
BHP#EER2(EZ <o Tz, EIREZSOENNS (PSQLESR-5.5m) HBEDIIS(E. AERE26BIFREDE & LB L T26-4085REF
T1.22f8 (95%{S#AXM : 0.86-1.75) . 40-5085RIE¥ T1.274% (0.89-1.82) . 50-638FfIAF C1.67/F (1.17-2.38) . 63MFRIM L
B¥T1.8748 (1.30-2.68) ZhH'\ofc. U EKD. REFMFSEISEHROBIRRIBECREEL ., F(CHAKERRBN S0RMI L (CRD SBhEE
BRFE(CIRD S EMBASMNTIRD T2,
%1 : PSQUIERSNED T IEIRIEE DRI —Z> D DIz (CERARISEATR T <MEASN TS, PSQIEAER(E. 18DBEMIEE
MBRD, 7DDOEBRERNHD (FERODE. MEIRER. IR, EBIEIXR. BRSE. RAIOMER. HhOERS) . TDEH.
HEN(CIBRRIELTHETE S, PSQINRERM(F0-21mMEH T, BIREEDHY A JEES.5mERD TS,
iR
AAFTLUFIE, FRENEROSE - BICBEEZREFT EVDHREFH N, ENSFERERBMA BN (CFHEETNZEDOTH D, &
fz. PSQIDK S (CHEN (CIEIRRMEZRDIBIREAVSN TV DIz, ARG, CNSOBBEEEL. RERRINTE 4 DIEIRR
BCHAET D EEWDTHSMNC Ul 1SRRG OMEES CBHET 3T ENRESNTHD. FRNIUETH .

I RTREFBICHITIEVEIERERE S 2EEDORFE—XEL E1—&D

GRS

Vedaa @, et al. Systematic review of the relationship between quick returns in rotating shift work and health-related
outcomes. Ergonomics. 2016; 59(1): 1-14.

EE OB :
NIVIDRFE JIVD T —RREERFFR (JILDT—)

AE :

177



RREHLRIA D >

FURARK

KAR(E, ZREBIBCHFD T v IUSH—>2X (quick returns : 2DDiEH S DEFHOMREN L LFRKRBDOED) & TOERE
EBENBREVER. D— U35+ J/\S O INOHE EORFRE2IADHIDRFMIL E1—ICL o> TANL, V(v IUS5—-2X
DI TFHE?BE. TE?HE. BERBOIDOBHEOEAFEDE(CHISN. BBMRORS LI TR, TNENORESN
BIHC Lo THEBRDRSWIRAN R D TNz, FIX(E. EIBRHIRISHNS? 10— MDIZA(CHT. TOEEBESNDEZINRE
123 S EN?BE T (FRRIREF NSRRI L & SN TUVWZD(CH LT, K (CBRH &72 2 B2 RSN T (FERIREF N 2. SRR (C78 o
fzo EFzo BROYRIBOAYIUEI—2XCHBNT, TNUAERVWEEFEELTEN DR, LML, 1y IUS—2XTKD,
IEIRIRS. JRS57R EDRMERRBEE (RSN BARNEIAFHRNRRYCD -5+ T/N\S2 AR EDK DIBHERIREZEIC DL
T(EmH RSN oIz,

R

M CRINIKEHPHOBULRRE(CDVTE. RS RRBBARICHVTEASNTS . TNE. BEBEERROZNE
HCIERMBSE TR SEBHEOBAFEDE (CL> TR LRV MR L RDHBEN B INSTHD. J1vIUF—-2X(F EU
FHEIFRHED (CH D240 (CDERIEER L LM ORB R ZE RO IATESR U TERINTND, ZDTAvIUL—> X (HE
BOSIFH3RZMAFNCHNTHENDN . BKTED EBE—MRNRDEFEDEICEENRESNDIHEAEDETHD. BRTIEES
BCHBNTHBOR(CERSHENREINDIEHEDEHNEREND, AARDER(E. BEMRHEORS & EEICRBSINDE
ZOMRERLTHED . B4 >5—)ULHIEZEAT D L TOEERRKRESI TND.

I AR K D IRIRDEHEVVEET & TS5 TRVBETOH SRS DR

GRS
Teacher's sleep quality: linked to social job characteristics? Industrial Health. 2018, 56, 53-61. PMID: 28804097

EEOFIBHE
NIVKZE (RAR) &

ABEEFZVNEDD. BEIEWSHEFHRNCEPLONVDSEIMETHD. AR TIF. XA AOBEEHREL,  [HEIRD
HOBML] (“RIBREDECEORVER"CER) & [NECEEUZHBEI N vyE—]1 | HBCHEIZIER] . BXU R
BIRESEATIE ] COBBEIC DV TIRET LT,

AEMRE. A ADHET48% (B1E28%, @M20%) THO. Kl (1~58/H) DOLE/MET (timel) SMABRDOLERME (time2)
DE2E. FEAOEEZRDI, KIBRLERET (timel) (C&. TEIS T« vIEHE, BEINADHASBCEELEZAT ( [RBD
a>bO—JL) . TEEDSOUMR—K o [EBTORIN] . MEBTORE . [RMENRBN] . [Hangic] §) | BELE
HIDIERDOBEZ S, MRLERE (time2) (C(F. AIRPOIEIRDE(ICDLTERT.

RN, FIETHD & BIROBRMRBROSNEN Dz, Fiz. BIROBABIELTVEEE (188) [F. TS TRU\KAR
(308) £O6. MEFETOXRK . [HEKEERF] . [RMENARIBI] NEHo (Ps <.05) . [BSRIICREUMEI N v
=1 TEE0I>~O—)L] . [EENBOHR- K] [CDNWTE, ZER5END 1.

FROBBE(E. [BFHTEENIEDIZDHDMERICE T DAM] THHLEDSHRANEMSIN TS5 DDERE - EORICEENTSH
D, EBHSICTHANGIBEEARSVEDIDTH D, AR TIE. KIEET - RIRPOIEIROSE MR IEICEB U, BRDE
NEVEEDL, [EBOKM] OEBINZSVVREDHFENSHDZEZASHNCLTND. AENRETPHEREDOS CHERIIHDE
DD, SEHERDOFHRZIRT LTV ET. BELCRDIANRETHDEEXSNS.

BANBRRESET 8 Y1 hyDT @ sEunahte

FHBHELBHERSIATFT  Copyright (C) 2018 National Institute of Occupational Safety and Health, Japan.
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EEFoER | | 47w T | | English
MFEHLZ I X
A MRRER [J1 iR Q,

IR—L > HAFROIL—T > BHEEEREATCE> 5 — > AREN (B25—DEDEOHATICELEY DHAFRI DB F: 457/ 54KEE)

ig%’.’)ﬁ:’ﬂ (B>5—hE D EOHRECEHE T SHRRDIEBN F: 41 /8&

1. K7 (DIEFARN) SOERBFIEURD EOBEMGR (XAF#4H) (Kodama S et al. JAMA. 2009)

. BRREICKDEBTDEWKEEIE & DIFAT EDOBMRICDNT : BERISERBEHBIETROEEM (Holtermann A et al,
Scand J Work Environ Health, 2016)

. FEEOFH @ISR, IR, KAEHRCESBERRPOMERICEOREGR (BT 5. EEEHEFMES. 2016)

. PERDUIFA DD EEADOERE (CRFIHE (Bachmann M et al., J Am Coll Cardiol. 2015)

. BEEORBAMATEIOFHESE (MMES., EREEEFMEE 2017)

.M CHEEEE) | TRBIES. HEIFR. 5 LIFEE. I5EE. BRNBSEHEREIICDVWTDIATITA v - LE2I—EXS
baxiit

N

()N, B SN OV)

Iﬁt (DIFRAN) ERBRAEV RO EDBR (A THRT)

HBERY
Kodama S et al. Cardiorespiratory fitness as a quantitative predictor of all-cause mortality and cardiovascular events in
healthy men and women: a meta-analysis. JAMA. 2009 May 20;301(19):2024-35. PMID: 19454641.

ELEOFIEHE
FIRAFE

L\Hﬁi}%ﬁb (cardiorespiratory fitness : CRF) AMEWERN « DRBOFRIEDLTNS (CLDIRTEENTEDRE. CRFNBIREFEERICHE

<E5I3TELEFEZLDEEMR TREINTUND, TNICEREDS TEEGEHEDPARBEDRIB CCRFAERA SN TULVRWVWESI(IC(E.

BIERAMT(CBANDERRE (WHNTRHMEIC, BE(CCRFZEFHMEIS 20 WEEMBICRNDRE (REMHRFCHEIRCRFOEX EDEED)

NHpdEEND AAKIE. FRAXZOMFTIIL—THE EDIEAX T (—EDEMZHIZ T LEDMIXDIERE FE D THITL.

ERTEJARTET. TEFOALNINLBVAED—DESINTIND) ORERT. 10,6790 XH SERERETZ 9 33DMm %

H. SEN. CRFEDVEREDBMREMEET SN TVD, BTOMRR. CRFALEAL (1 MET) 18192 SIERERAEN 15%EHT D
o, WERBOREZFHIDICE. B (504%) T8 METs. &ttt (E) T6 METSOCRFIBETH D Z EHRENTZ,

fiRE

MET (metabolic equivalent) (FEMAEBIODMEESZRTEM TH D, N CED TLDIREE (5 &1 METEULTWLD, RO
ETDHITIE3 METs (ZEHFD3ME) . BUL\S3F > (36-7 METs (ZFFIFD6-715) THD. CRFZ1L METIBNNT B /e (CHEBIME
NES>ZPORE— RERRL kMBI E3ENICHET D GEXRNTOEESDHRA) . JAMANSORRENDZEEHD,
CRF &IVRER & DRIRZBRTE(C LI & L TE < DM TEIHEN TS,

BEHRE&CKLDIEBNOSETHE L OIHIFAN EOBRFKICDONT : BRFBEBELMIECTEDEEN (Holtermann A et al,
Scand J Work Environ Health, 2016)

GRS

Holtermann A et al. Self-reported occupational physical activity and cardiorespiratory fitness: Importance for cardiovascular
disease and all-cause mortality. Scand J Work Environ Health. doi: 10.5271/sjweh.3563. [Epub ahead of print] PubMed
PMID: 27100403.

EEOFBHE )
National Research Centre for the Working Environment, Denmark (7>~ —2JEMSEIRERR TS5 —)

=S .

LERT >~ =2 « ORI\ =F 2 DERE MK E UERESEE(CRY S RITI/R— MAFE (Copenhagen City Heart Study) h'5

DR/ETHD. 1991FNS1994F DM (CEEFREINIZ10,135AD DB, R—A S VRBROERN20-67% C. BEREEEDEFE
Wia<. BEPOEKESEE (occupational physical activity : OPA) &ILAHEFANDEEDT —INESNIZEM2,190 A, T

2,534 AWk E SNz, BRI (PSUE) (Z18.5FTH 0D, HAKPOERET8522D S B2572NEREFRE(CL DT Lz, BR
SRE(C LB DOURIELER, ., RERR. 1. ERROERE. A, WERR. KBEAEHCHEEL. v IR\

— REIRAFICRDEL Uz, TORR. BEHRECLDOMFANMENEEENELD2.174F (95%CI: 1.40-3.38) . OPAL'S

WE(FDRNWEXKD1.45(F (1 05-2.00) fEREEREICKDETCIRINEEDZENIDIc. TBICOPAELIHFANDT —5%

B|EUZDITE. OPARE L. (DIHFANMENE (L. OPANME < DEHFANNBNELDIETU XUN'6.22 (2.67-14.49) fEHF
dTEMNPH O

R

AMAFSEDOBVIR— MARNSDIRETH D, FHEBEDEGARNEE EFRFREY XU EDORMRZEASMNCUIZR CTEE CHD.

7. MR OEFNETRE SRR EDBRICDVTIE, AATRDLSI LEWE@UE?‘J"’L\ (BARaREIEN) ;t’&UZ’Jt@'%?Ei

NH23—HT. BAENBSREIMEL (BAFEAZ)) CExURTETIREEDRIAL, POREE LR THD. CDEICD

UT(SU:@J%@EWE@JECD 7% SRR N d B & ST\ D, AR CHOPARAIR, (DA F3IRN SIBR SN 5 E—DEH
THHEESNTHED, HXATH "(Dﬁ’&ﬁﬂn@ﬂﬂﬁ&bfb\ﬁo FEHEOBNEHE LHERY XU EDOBFREIRT T D25RDEFRAE

LI"’JL‘)‘T(JC EF?’?&@E?EE ZUBEEDHDENFEERDOTND.

I%{iﬂ%d)%ﬁhﬁf’a‘i, IEERESR, (AE#&ESSFHERPOMmERIEG & DR

GRS
ETF5. HEEOHEISH, IR, KB CESEERRPOMERISG & OBG. EEEEFHMEE. 2016;58(1):11-20. doi:
10.1539/sangyoeisei.B15021. Epub 2015 Oct 23. PMID: 26497611.[Article in Japanese]

EEOFBHEE
EEEFAFE

=

Kﬁﬂnf(i FHSEOMISRIBOSEAE. SERE. ERNSE. AR CESSRERERPOIFEHIIEDRIE EDBIRIC DV THE
BB (CARES UTe. BRMSIMAENERE TH O LB EE362E (51794, ©H283%. FiIFH49.1£11.15%) ZHREL. BEETLIL
IAX -2 AL TEREMSESHEEHBRERELIL. SEERTINHCOEZNEL. ESEERRPOIMEIANEDRAMEH S
H210mmHgE. Z#E190mmHg EZBRIMERISEER U, Fio, BBOBERE LA, BECFMERLE) WOFHEE
R, SHEESRE. MEIRIRI. KB BERS ICABEROSHESRE. RBFOESHIFHEICOVWTEHCRAERCLDRELEZ.
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DFER. 36287944 (26.0%) (CEBEEHBRPOERQUERMED LFNERH SNz, BEEROHEESRE., EIRERE. A8
. BEFORREHRFHBCLDBRMERCRERCDOVNTRIT Uz LT3, BRIMERCRE CRETZIER G, HERHEN1E
10B5RIL L, BEIREFRIN 1 ORI, REHMBIANT TH o/, HEMHE. EIRME. REHE3DE L. ThTNOEFEDE
[CLDBRMERBRERCDNTRIT LIz 3, HESHNRS, EREE, KEBHEOSDRVEE, BRIMERGREEEN SN D
=5

7

R

FEEMN R, BRI AB N IRVEIFSE & FEROBIEE RO MERRREEDU ATNBNT ENREETNTND, &
NSOFHEBEOBEAEE LIS (CHNT, ESEERFOMERENZIEE UBRIEEDERE U TCERY 3 2 & EEMIMEE LM ERR
DFFEFIE. BFTEDFHC DN D TFRVNEEZSND, St4. FEER. MERIFM. KB CESHAREHRTPOBR MERIS
EDEHENRERRERICDOVNTETSICFHFHICERT L TOW<KBENDD.

| BB LIS AN D EEROEREICRIET TR

HEER
Bachmann M et al., Cardiorespiratory Fitness in Middle Age and Health Care Costs in Later Life. J Am Coll Cardiol. 2015 Oct
27;66(17):1876-85. PMID: 26493659.

EEOFIEHEE
72— EBILhKRE O—/—HRFRE

NE :

HDAR TERIRT —)—ZEPRIC L Bthe Cooper Center Longitudinal Study (CCLS) h'SDik&E. COMXTlE. KEDHSR
BRIOJS A (AT« 07) OEREBIREMAVT, PEHR (F9495%E) ORAINEER (F971%E) OERECREFEIHERSD
MUTWND. PARE (L, EERG (EBEETANREETOR-ISAUERIMFATE S, AT 1577 —4 EO@BEN IR,
DERIBEZE, IMZATh, 13> DBHEENTRLY. 65K DRICAT 4 7 [CKDEMAEZ T TR ZilfzUIz19,5712DBLTH D, i
BTE. 1) 65HEBX IO SOEMEREN. PEROENINEVELDEVETERICZVTE BIX(EBEDOERE (SN
BINAIBE L D37% % <. BB PAIBEL D 19% A RNE) | 2) COMEH(HERBEEDERE CTHEL>Z2 &, 3) Koo
UROETF (BUE, #BRA. BOLAF0—)b. UIWEHAME. BMI) OFEEIRDRVVEDH TERREEET. At 18 (1
MET) 1809 3 EERERENBMTE.8%. THT6.7% B LIcZ ERENRENTND,

PR

CCLS(Z1970%F (ChiteN. REBMERDIRN— MAKTH D, SBRFBROR. BAEHA. EFRE. BUEENS A IX51()L
REDABCMZ. S22 IRIUICLDEHEFTA N (UIFARE) £2170TW3. FERENDE, AT+ & FHaHR$
[CTETEURA (2,691A) &F@DAN (16,880A) [CHITENMZMITNBRTHD. —MINIC, FELRIEREMEMT D LN
HMENTHD (COMRTERCEHOEREFEFEHDSBTHOLIEMNRESNTND) « Foo AHHBVARTRTEMENS
EEZLDEFARTRESNTND. DFD. NN BVADERENMEV\DEEICFETRIOEREEMNROVZH TRV EEX
5N%. 5L AOHE<REZLTE. RESUEALRITEREN EREINDAREGIERINDS. TS5V ESIZIMOMR
SFBRO—DEULT. COMXTRIECEFCEFERFE(CHIDMZITOTHED. MEHOERIERTH O EZENS. PEHAD
HIKENB N EEFMOERENIFI SND CFERITITTND . ABUEIAR TUMFA N ZHli I 2155 (FERIRE C L DHEEEZ
AVBIBEENZNN. CCLST[ERRENESRIBICED X TOEHEH T A MTIHMALTE D, FAFHEOZLENT . =5 (CHH
R AACEREFRE ANBQHRRRTOI S LAZANWTERICIRI TOWIRMERTH D, ARRE, BZEOENR (hEH)
[CRRY MY TRATHBEFEMRR E U TEEKEN, FHPEREBREBRCHBHEOHEBIME2ZHRNCHMbI ST E6H
HTERWA, BHEFEMRIATDOL S (CBEHBIMRRCRFIHEZIRGT I D EEBNE UTAR TRERIRA > hERRB.

I HEEOBAITEONESE (BRS., EREGEFME 2017)

HBIERY
AERBA, fRU T EHET. KURE—&. EFEFHEFMES. doii 10.1539/sangyoeisei.17-018-B. Vol.59 (2017), No. 6 pp. 219-
228.

EEOFEHE

(Of) HEERRLZEME SEHTLBERSHREMR

=
BRI [HEEETTEFMIARE (Worker's Living Activity-time Questionnaire) (INIOSH-WLAQ) 1 D{SiEM & ZH M= IRFTE
UTZiX THD. WLAQIEAES M HEZE F/REM & LIz 10IEE THRSNIZERIE TS D, WLAQIC LD, —/iRBEEDEEE
BEUDESNIADORMEX S (B3, B2, BHEBORIBESH. KB) ORFENEHEIND, F/o. WLAQTIISEEAIRR
ZRHDBIET. ENFEESM. BENRFR. EFERC >4~ —/ UL (daily rest period: DRP) . BEEREFREINE L EIND 8. KAKRTIE. €
NSOEE TS FMOEEE EFLUHBIRIIL TS, JRE (L BEHZDOBHEEHN3BULTHIHBEELZ138LTH D, BAL
IR DZHEE(C(IBAENEST (activPAL) HY. EHFEEFRI. @EHASRI. DRP. BRERISRIDEHEE(C (L. WRENLARGEERUIEEE
MMEDNTE, DFTIE. RAMEREERSER (intraclass correlation coefficients : ICC) ([CKLD{EEME%. IBAAERIHREL (Spearman’s p)
[CRDZYEERITLTND, TORER, EFEEICDNT(E, TSR, B2, BE-> 45—/ /UL, EIRERE. BRAFMETIC
HULTRIFR (0.72-0.98) ICCIENESN., ZHECDNT(E, EF5ERE (0.80) &DRP (0.83) H™a&L\". BEIERI (0.96) H&
THLY, MEIREFRINENFEE (0.69) . AH (0.53) &B(CHIZER". BABSR(E. 2T (0.67) SEFEBEOREEERE (0.59)
HVHRIZER”. BEh (0.82) HAMEELY". fAH (0.40) HE8LY plETH DT ENRENTLND. TNESDRREE > TEES(E.
WLAQN' —TEKE(CH D, BEATRETOFRANPF CEIERMIZ BRI TN,

R -
BRHREHMEiz BN & LIEAR TR, ARROLDSIC. BRAEENE (FA—OMKRECLIEMEO—E) LEEMETYY (BELS
NB3FHESETESNEHEEO—BE) HMEIESNDHENLV\, activPALIEMEEEDRIEKSE E UTRENREBL\ESNDE
KEBEE THD. AARDELHRE. WLAQIC K BDEEAIIFDZH M ZactivPALIC K BB ZREE L URLIEC ETH D —
. WLAQT(IEEIBSRIEHDBIE CEFERIRODRP, BIRSHINELEIND. RAF. HBEOBZTHHEASNDIF T, M
PDRPABERF—T— REMBODTVWBRTEEERXD L. BRETESND INSOBBEOZ LN SNTEC EFEETHD. F
fo. BBHBEERRE UEFEABTE. BBEREEZVNIFHE T INHREE SND. LRBFZANFTRESNZS A LH— REFESQR
& BENIEENAVSNZTENLEE LWL, BRICIFTOIIDRERZRENSAFI D LEFHUWVEENS L. ZOIEHERM
HEOMED D Z E(CIRBNZOZEMEZAREE USSANX (FMRNze, AARIETDORIDBBEANSEEERT —FTHD. 5. KR
Tl MREBSHERUZEENSEEESEEMEOZLUERE L UTHVTWD. TOROZHMETHE CREMEN R ITDEN
HDZENRETHD.

I ﬁﬁtﬁ%iﬁ!}! D XRBIE HBESE. /5 LR ISR SENSEHEFECOVTOSRFTITAYY - LE1I—EX95

GRS
Bonde JP et al. Miscarriage and occupational activity: a systematic review and meta-analysis regarding shift work, working
hours, lifting, standing, and physical workload. Scand J Work Environ Health. 2013 Jul;39(4):325-34. PMID: 23235838.

EEOFEKE
ARG 2 RFERREVRIRE
RE :

FHATHRRICBVT, BT, RIEMSE. 5 ETEE. I5EE. BANSEEENREDOURIZEHD EVSHREFHD
A BARIREHLEITREN TR, BT SAFTITA VY - LE1— (XEAB) 7oz, HAlE 2DDOXMT —FRX—XT
1966FEMS2012FF TIRRL,. LERDOS5DDDS 51D EOMEEEE) ERE SO U (RR) Z#HE L TLB306mZEUE U,
MEBURRRZEH U, #R(E. HEBSTREDOY XM EREL TLVE (RR 1.51 [95%SFEXM (95%CI) 1.27~1.78]. 5
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BIEHE DU >

FIRARK

X) . —H. =R, B40~5285R55E). 1H(C100kgBDIFS EIFIEE. 1HIC6~8IERIM DI B/EE. BHRNSEER &
EEORRIEL.12 3RS, 78030 ~1.36 (HEEFHE. 105) & URIDEBINFNEL . BOBVHARICIRE LSS, H@
B5fE E ST BAEZEDRRIGE (SR UTz. fEme U T, BHSNCHFTERN S GRE (CEIE T MR (C DV TOBRNREHUIRE S
nghofz, U U, HUMIBRSN TN EDD, HIRL TN EET, INDLESDOMEEES (=32REFE. B40~5285/3558), 1
H(Z100kgiBD#F5 LIFES. 18(C6~8FRIM EDIISESE. BANSEERE) (CRFIIECFTREDURIICDVWTERIDAD
SRS OREDRENEB THS D,
fiRE

FIZARSD NMCEHRREEE(FRON, BB EREIC DV TD10mEHE U/ZRR @ 1.360095%CI(E1.25~1.49 L#istFHI(C
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