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Abstract

Regarding the health effects of shifts, night shifts, and long working time, there have
been many studies worldwide, but few studies was conducted in Taiwan. There have been
very few investigations on the health effects of shifts, night shifts and long working time,
based on the results of health assessments or health check-up. On January 5, 2018, the Ministry
of Labor designated workers with long working time or night work as specific subjects, in
which their employers should perform health check-up for them. The new regulation is a two-
year temporary implementation. Therefore, the objectives of this study are to explore the data
of health assessments and health check-up and to determine the differences in health check-
up results and health conditions by the occupational categories.

We have completed the following required tasks: (1) the collection of the main
literature on the health effects of workers with long working time or night work and made a
comprehensive summary; (2) the collection and clean of health check-up data; (3) the
completion of the major statistical analysis of health check-up in specific populations; (4) one
expert meeting to discuss the statistical methods.

We first performed descriptive statistical analysis and correlation statistical analysis.
The variables analyzed include basic personal information of the worker, past medical history,
personal habits, work characteristics, subjective symptoms, and results of health check-up.
The results of fitted regression models show workers with some personal factors and work-
related factors are more likely to develop were diseases related to the risk factors. The results
of further analyzing data for workers with two years of health check-up show that workers
with long night work duration, abnormal body mass index, and history of cardiovascular
diseases are more likely to increase the abnormal rate of a portion of items of medical
examination.

In conclusion, we suggest that performing special hazard jobs had more
abnormalities of the health check-up. The etiologies of above findings need further
investigation. The health management for workers with long night work could be combined

with current occupational health services and statutory health check-up.

Keywords: Night work, Shift work, Long working time, Cardiovascular
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47911 6.134 54,045
24 <BMI<26
26.49% 26.73% 26.52%
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H ELFRREHRIPIE B EE ~ 2R ~ FL S AR 0w oA iE B B &2 R ~ B
PR ~ B © R A Z 2890 A I H B R I BREE ~ [ i ~ [ fls - 58
AR AREE ~ oAt o FLAR SRR AT IR H R REE ~ LA -

IR 7 4Rat o iréd Ras R - IEEmIL - DL R RIS TARSS T REAESN S i s
" HFRERG SR L A RS TALEE A B 14.89% » HIUR T RIARAZEYIEL | (548
T NE9.28% » =LKy TUBRILE £ A IUEERRAY S TAS SRR 8.72% -
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7R BRI - W RR R TS T R E S

R N
108 109 4EET
26,770 3,583 30,353
HHHERS S e
14.80% 15.61% 14.89%
16,285 2,627 18,912
Ak F & 5
9.01% 11.45% 9.28%
15,541 2,230 17,771
g E R
8.59% 9.72% 8.72%
10,586 1,461 12,047
25 TR e
5.85% 6.37% 5.91%
10,272 1,542 11,814
R
5.68% 6.72% 5.80%
B 8,668 1,189 9,857
LG TR
4.79% 5.18% 4.84%
4,703 789 5,492
2.60% 3.44% 2.69%
5,133 960 6,093
EVE LR
2.84% 4.18% 2.99%
504 96 601
Yo B LA R
0.28% 0.42% 0.29%
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=~ BTEEEBRZS
TRIEER 8 4Rat oot (e im DT - DT S R ] LAF 25 L LAF H ~FE IR A 108
FEFESEAE By 6.72+1.14 /NI 5 109 FEESZE(E B 6.75+1.18 /NI% » 108 AR5 TIRRH
HEEARHE RSP (E IR 8.13+1.57 /N 5 109 4FFESEI9(E By 8.19£1.56 /NI o BERas T
£ 108 e 109 A= AR AR AT - 30 5 AR H ARERRIR ] & A L AF H ARERRH ] -
2 8 (EERDT - WIS R R TAE S TP RAR i > SE o i

s - s SEHY | R | R | B | &)
e e % & e 5 @ @
TAF H R
Eil
(/NEF) 6.72 | 1.14 | 7.00 | 24.00 | 0.50
108 180,840
R H BeEARAS 813 | 1.57 | 8.00 | 24.00 | 0.50
Eil
(/]NEF)
TAF B EARAS
i
(VINEF) 6.75 | 1.18 | 7.00 | 20.00 | 1.00
109 22,949
R H BeERRAS 819 | 1.56 | 8.00 | 20.00 | 1.00
Bl
(/INEF)

R 9 GUETIE SR - ORI LAE TR EE R EE - SERBUR 64.28%
LIRS R A REE - 2R 35.72%F%5 T AAE B E R R -
R 9 eI ~ RO AR AR S TR 8] AT

R 108 109 “EET
FH AR A
117,618 13,375 130,993
REB[E E
65.04% 58.28% 64.28%
- 63,222 9,574 72,796
] E
34.96% 41.72% 35.72%
st 180,840 22,949 203,789
&G
) 88.74% 11.26% 100%
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% 10 FEAE R RIT - WHE R ARFFE LIRS TRV ETR > IR SRR A EEEE K
FAEERYZS T3 28496 % o SRR R RIS ~ KA AR AR TR 7 B B S
PR o IMIERGA BRI ER B RER ST 04T © 55 TR NGt 35.72% - R
W REEAEET 64.28% -

% 11 il SR - LR R LIRS TEONEE - IRIR SR A EESEC
EERYZ T3 18066 £ - S JRIRIZ R REICH ~ ELAEOR LR AR T BT B B SR BX
PREE > IMIERECEBEREN RGO RERES T 04T 55 UM ARGt 93.04% - R
WA TRELAEET 6.96% » SEFRAHEIN I NBEORRIEE B D53 %

% 10 fEFamit - WL R HE LIRS TR EEZ ot

R N
- 108 109 4
Wk A 218
» 9,765 873 10,638
IS
37.51% 35.47% 35.72%
) . 16,270 1,588 17,858
NG
62.49% 64.53% 64.28%
26,035 2,461 28,496
HEEt
91.36% 8.64% 100%
72 11 1EEmdT ~ Wt R RAF R TAESS LEHEE 2 43T
R N
- 108 109 4
R t
\ 1,157 100 16,809
BRH
6.99% 6.58% 93.04 %
” \ 15,389 1,420 1,257
TEAREH
93.01% 93.42% 6.96%
16,546 1,520 18,066
HEET
91.59% 8.41% 100.00%
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g~ BT TR
* 12 B 108 FEEBEmIL - WIL R RIGHE TIES THEENFEER
109.72+101.33 (& H » ArEC%AE 72.0 {EH 5 109 F/& 111.62+112.48 {#H > d{ir &k
65.0 fEH -
= B IRBE OGS - (e HiwmIT - LR RS LES TREESEILAE 1
FF—5 FZ[H](40.25%) - HFEARFY 10 FFHI(E 32.98% » s/ VY RFE 1 FLUT
Y55 1T

x 12 eI - WHL R RIGHE LIRS THEE ZED T
FE | B | BZREHRE | CPEE | REE | MUl | &XE | &/ME

108 | FEH) 180,840 109.72 | 101.33 | 72.00 | 618.00 | 1.00

109 | FE&EH) 22,949 111.62 | 112.48 | 65.00 | 585.00 1.00

7 13 (e Famit - WOt R TIES THEE 2 g
i 108 109 gt
FEH)
o 1,667 583 2,250
FE<6
0.92% 2.54% 1.10%
) 3,132 584 3,716
6 <=FE&<12
1.73% 2.54% 1.82%
) 72,432 9,593 82,025
12 = FE<60
40.05% 41.80% 40.25%
) 43,534 5,054 48,588
60 =HFE&<120
24.07% 22.02% 23.84%
. 60,075 7,135 67,210
FEE=120
33.22% 31.09% 32.98%
180,840 22,949 203,789
et
88.74% 11.26% 100%
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% 14 MURIRSE 2 2 AT TR 28 FRAEZ =+ — AR R H 1R - Bl
e (ESE ~ R (ESE S I B Tt AT - (E B - WOt R R LIRSS TEA
16.82% BT RIGEIESE - HA 83.18%KHY%5 T EFFHIG EMEE -

R 14 EFEERIL - WHL R RIGHE TIES TESRER G EFEZ I

R
=it 108 109 HEET
iRl G EFE
- 149,555 19,947 169,502
82.70% 86.92% 83.18%
_ 31,285 3,002 34,287
=
17.3% 13.08% 16.82%
180,840 22,949 203789
aE=t
88.74% 11.26% 100.00%

15 23 108 A T —E H 25 L P95 R TIERF BN 8.46+2.31 /N
Rf o mi—{E H R LAE H 8 R 12.6746.52 K & (R eE AT/ E#H 5 T8 HE
[ AERF Ry 8.7£1.85 /INEY » Fil/SiE H BRI TAF HEURy 67.73+36.48 KX © (& tnd
Al —E5 TR IR 1104.42621.33 /N - g/ H BRRE LIEH R
135.65+62.43 K - BHINARBER M 38805 2 50 B — R TAER e H SR
R ER [ T H BT 8 2 TE 38 - HEA Al REJRIN R 55 TR RS A G n] REEE LA
HERL AT — Y R E TR e 2B E T N & TERE RS R IEREMEAYRE -
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% 15 EHERIT - W AR T IESs TR T ERF 8 H 8 e 3 i

i BEY EE | PIOE | 2= | s | seXE | B/ME
- E|
8.46
2.31 24
PR H R AR 3 8 0.0
(Ri—1E ) 1207 6.52 31
RE AR H 37 13 0.0
Gi(ENED) 1.85 24
8 0.0
%i”:j EITQ—FEEIT/EH%“EQ 180.8 67.73
108 FiAME D) 40’ 36.48 " 186 00
PO TR Ho 1 s 31
(FI7MEH) 4 925 1.0
3 0
FE— R TR
135.6 120 1.0
FRE—FRMETIEHE 5 62.43 260
96 2.36 24
T E I TR ! %0 0.0
(RT—fEH) 1255 | 6.74 31
R TR 8 H 8 12.0 0.0
(AI—{E H) 8.24 2.03 24
N 8.0 0.0
109 Ilit/:j E' f&ﬁfﬂlﬂza%‘:‘ﬁﬁ 22,94 68.89 36.42 185
(RI7NEH) 9 ' ' 60.0 0.0
PRIE AR H 1095.4 | 581.6 312
Giay(ElED; 960.0 1.0
3 2 0
EIE R TIER 5L
120.0 1.0
SRR R T E H 8 140.19 | 65.75 260

30




7 16 TSR IL - IO R R AR5 THYFL A - [EEhsfa B3 A T80
B DUty A RES » JSME—D @ R E 8 H RV & A > — i BB E 8 Rt
TAERFREEE A E MRS B 7SR R 3T B 28 Ry o AR E—
P B B MR B SRS - SRR > — Al BB (S LRSS — 40.66% - [ ([H]
BREE I 32.29% © 2% 17 fiilidm st b £ 52 DURHER] 40.20% e =i 37.13%H{LE 2% >
VO3E(20.72%) K IR E$mPE(1.95%)8y 25 T#/D -
% 16 fEHERIL - WHL ARG TIES T TAEYERIZ 53t

ERE N
108 109 4
T BRI T
34,063 1,076 35,139
__§t
R EHE 18.84% 4.69% 17.24%
ISE D 18,396 1,584 19,980
AEESE 10.17% 6.90% 9.80%
73,281 9,580 82,861
_ L BLEA
Aem bt 40.52% 41.74% 40.66%
-\
bt 55,100 10,709 65,809
o= oA\
LUt 30.47% 46.66% 32.29%
180,840 22,949 203,789
88.74% 11.26% 100.00%
= 17 (e Smtit ~ I R TAES T TA/E R 2~ 7 @57t
FE 109 szt
sk 108
- 52,220 7,542 59,762
40.68% 37.17% 40.20%
- 46,504 8,701 55,205
o 36.22% 42.89% 37.13%
27,567 3,234 30,801
Vapt
21.47% 15.94% 20.72%
o 2,090 812 2,902
o 1.63% 4.00% 1.95%
128,381 20,289 148,670
QEE
86.35% 13.65% 100%

31




H ~ BIEFRRLZ 3T

18 fF 19 SRR B KSR L AT RS 2 BRETEE AR5 77
S T AR 55 0 B st RARRHIE AR 55 73 B T AFAH BRI 57 o B B T S
TR TEGEE ) HVESOETTAET AT o AT AR AE R AR SR B T EAE R
RSN S TG, Ry AEEE I Fy 88.76% 52 79.63% » IEAME T %% | 5%
AR L TAEMRBRERE IR 15.44%8= i (8 AR 55K 7.64% > 1 T B EE ) 955

BT S EE(E R SR 3.59% - TAEMERARTIR S5 IR AL 4.94% -

7 18 fEHamIT - I R LIRS TEE IR Z 3 & i

R .
o 108 109 A
5 i
B 160,307 20,580 180,887
R
88.65% 89.68% 88.76%
e 13,978 1,598 15,576
7.73% 10.26% 7.64%
6,555 771 7,326
e
3.62% 3.36% 3.59%
st 180,840 22,949 203,789
KE
‘ 88.74% 11.26% 100.00%

% 19 [EHamiT ~ WHL R TAES? T TAEAERER 55K 2 3 Jg oot

T T I 108 109 T

- 143,853 18,420 162,273

79.55% 80.26% 79.63%

- 27,989 3,466 31,455

i 15.48% 15.10% 15.44%

. 8,998 1,063 10,061

= 4.98% 4.63% 4.94%

. 180,840 22,949 203,789
88.74% 11.26% 100.00%
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N~ BLEBRERE 20

AIATERF UG EE> 140 BEETTRER>90 mmHg 157 5 MRS » 22 20 /A R &R 108
FEFESS T 0T SRR SEE(E Fy 77.55+12.23 mmHg - Ug4E BRSS9 {E B 125.28+16.03 mmHg
EIE IR EE A > B 109 FREMHZER - 22 21 FiatsE R HimDT - Wt L RE T
{E55 TR 82.37% FIE BT 17.63%0VMMERGE TR Ry B, - 3557% T L B EIR RS
2007 FEVERIE S MEE - S - Simfis 2 BHEEERT . (SEER © UEE =
140mmHg E¢AT5RER =90mmHg Sk & MEREEY) ) 4558 - &8 HIIE 30 ~39 FRiFH B
SMERRA T2 20.30% » 220 4.90% » &EF 11.90% » PRI IR T/ESS T BREE > AT

R (17.63%) miEElERE (11.909%) -
7 20 fEFam T - WL R TIESS T BR 2 e i

}i EUMMESHE S EIE | RS | RS | NE | RIME
IS
EPIRER 7700
(mmHg) | 77.55 12.23 ' 881 | 30.00
108 180,840 124.0
A &1 JBR 125.28 16.03 O. 278 54.00
(mmHg)
EPIRER 77,00
(mmHg) 77.41 12.42 ’ 621 36.00
109 | 22,949 124.0
WAL & JBR 125.29 16.02 O- 237 40.00
(mmHg)
%21 (EFHTE - WER R T(E5 T 5y
e FE 108 109 dgEt
=2y~
e 148,881 18,975 167,856
T
82.33% 82.68% 82.37%
e 31,959 3,974 35,933
FH
17.67% 17.32% 17.63%
180,840 22,949 203,789
HE
88.74% 11.26% 100.00%
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AW FERARE<60 BHRIH>100 &R FEEIE - RIBFR 22 St RIS - )

HE R RHF ] T AE ST THRSE 92.28% Ry lEH(EIN 7.72% M BRGE SR Ry 525

% 22 [EEEmHT ~ WL R TAESS TR Z 501

TERE N
L 108 109 4G
i t
. 166,739 21,315 188,054
i
92.20% 92.88% 92.28%
s 14,101 1,634 15,735
N l%
7.80% 7.12% 7.72%
st 180,840 22,949 203,789
G
\ 88.74% 11.26% 100.00%

AT ARG EIRE = 200 mg/dL SR SRS I HEERE = 130 mg/dL s =R H
FiE= 150 mg/dL 25 % RS & HHE EIEF<=40 mg/dL 17 MM ASHG SR - 3 23 Suatofihss
B | 56.52% (8 EamDE ~ I S RN LAFERY 27 LI ASA AR B ER H » B
EAELE S EA R B AR A TH H 2 EAIELA -

=2% THEEBBRERE 2007 FEEME S MER - Sl - S B
BHZE ;. (SIMAE2 ER © FEEEE =240mg/dL 3 =% H i = 200me/dL Sk AR
AEgEY)) &5 GEHIE 30 ~ 39 R BERITER 25.40% » LM 7.60% > &5
15.80% » PRI L 05 ] TAF4% T AGHG S 2 B TR (56.529 ) i 2 B iEEE( 15.809% )

% 23 (eFmIT - WYL R BRI LIRSS TinRsRs < ot

O P 108 109 dst
. 78,147 10,465 88,612
1B
43.21% 45.60% 43.48%
» 102,693 12,484 115,177
N ]%
56.79% 54.40% 56.52%
180,840 22,949 203,789
88.74% 11.26% 100.00%
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AW 7e S AR A CHME R HE > ERATT

(—)BE ERACRE : BB MEFBEE] = 90em(35 ) ~ 2 M4p%[E = 80cm(31 Ikf) o

()M BA ffs =3 UL 4 BE = 130mmHg BEF5RIER = 85SmmHg » BRI B& Rl 75 5 L ER”
Ve T BR G R EEY) -

(=R (R 2B = 100me/dL » SRR FTBS IR 71735 HONE P MM
EEW) o

%W
/)

(M)ZERE =B HmEs(RE © = 150mg/dL > B2 ik A B Ailipg U7 [ = Hm B T i As”

() B A T TSRS © 5B M<dOmg/dL ~ Z0ME<S0meg/dL -
DE AT » B SIS BT HIE By (R R -

VEKR T EEBERERE 2007 FEEESMEE - sl - s BHEEEsE ) ZEE 0 Al

1. HEEBACAE © B MEpEE = 90em(35 If) ~ 2014 %E = 80cm(31 Ii))

2. MBS kiR = 130mmHg BGETFIRIER = 85mmHg SR F 2 i R EEY)
3. ZZHEIMmbE(R S ¢ 22RR MKE(E = 110mg/dl

4. ZEfE = H MRS ¢ =150mg/dl

5.5 %[5 e 2 H HEE R fRAE © 55M4< 40mg/dl ~ 22 ME< 50mg/dI
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RIBFE R G d R AT I LA T IE ST « WIS AR Y B SR AR LG E
e RS2 INIERR 24 S (REHEREERY M - BUR 9.37% e H i - WILR &
I TAERY2S A (AHNE AR RER R ) 90.63%19%5 TAEIEFE #EN - 2%
AFEREFRF 2007 FEEMESME - Sl - SimisZ BHEEEN 7, ((REHE
Rz ez S HAT TS 3 HEEL EEEMEREE =90em 22L& = 80cm ~ SBP
=130 mmHg = DBP =85 mmHg si(fs [ MBRSE - 5% % FEHE G EF<40 mg/d 5L
M R R <50mg/dl ~ ZZREIMIE = 110 mg/dl S AR MESE - =R HHBE =150
mg/dDEESR GBI 30 ~ 39 BRAFHRE BT T3 16.50% 201 9.90% &5t 12.90%:
DRI R AR S TAGENEREE 2 e TR (9.37% ) (RN EBIEREE (12.90%) -

% 24 [EEm T - WL R TAES TAEHHE R Z 01T

R
{EHHE 108 109 4EET
{EREHEE
” 163,682 21,004 184,686
EH
90.51% 91.52% 90.63%
. 17,158 1,945 19,103
B
9.49% 8.48% 9.37%
180,840 22,949 203,789
qEst
88.74% 11.26% 100.00%

B BERRZEREREEIT

Fo 1 SIS T AR T SR A BRI SR TAF - INER R aa I B
HBTER SEH TN o NI FE £ BRI & AR T i %55 T A B AR i 52
T > AEAT — ~ OBRIME R - S = HERACERE © BERA
=~ R  REE UU - FHERS B C B RO T BRI KR N
MR 2R © SRl R EEY)  SimBR \~ ARTE RSO - H S AR R
DUPE RS 8 e S o JR B TR MR B AR AT 2

— » BERE-OMERRZ AR TR TER T
R 25 ArEEIEER ST DI E PRI HYS Tl (47.5949.58) ANBEMEEA O
EPIRIES T (37.03£9.09) o MERIBLEEA LA E BRI TS5 TELHI(81.93%)A
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R A LA BRI B 25 TEER(64.12%) - (227 204 R B o FHERE R %
TS OIS P R AR B AT Y EE IR e 2 28 - RIRISF ] AR H 6.73+1.14 /NR NP R
H HEHRAF fE] 8.15+1.57 /N - RESNETEBA LI E BRIk HY 55 IR AR (R B R
BAOMEBERNS T - FEHTEEREAOMEFRNS TN E RIS T

EEPIEFEDLFLLLE > LEHI R R 54.80%851 79.40% © JE A3 RRFIRTESE P IE R 52
EAOME RO & Z=FRAK -

TAERF Y o M AR B OV E BRI Y25 TAE— H BERLIER - —H 2R L(E
P8~ — H B LR REAY 2= B NV BEE R A DI ERRAY S L - TIEDEA]
AEL ST - R I E BRIR Y 55 TR EEITAEEH] (38.32%) KitEHREA LI
EBRIRHIS TEERT (29.89%) -
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7 25 (e mIL IR AR IR E TAFS5 TR S O B B Z (8 AR B AR

i
AR S LB R
ST it H

N= 168,498 N= 12,342 p-value
FEE%) 37.03+9.09 47.59+9.58 <0.001
el <0.001
El 108,036(64.12%) 10,112(81.93%)
4 60,462(35.88%) 2,230(18.07%)
}%%Eéﬁlaﬂ <0.001
E 109,422(64.94%) 8,196(66.41%)
A& E 59,076(35.06%) 4,146(33.59%)
(EGIRIERT|
TAE H AR 6.73+1.14 6.60+1.19 <0.001
IR H RS 8.15+1.57 7.81£7.79 <0.001
FE(H) <0.001
<12 4,616(2.74%) 183(1.48%)
12-24 20,875(12.39%) 733(5.94%)
25-60 50,673(30.07%) 1,626(13.17%)
>60 92,334(54.80%) 9,800(79.40%)
FRRTESE <0.001
A B (2 139,550(82.82%) 10,005(81.06%)
kR 28,948(17.18%) 2,337(18.94%)
TAERFEL <0.001
f@fm AT —{E 3 &
& H TE 8.46+2.32 8.46+2.18 <0.001
FE

e
ggjﬁl” 1/,;%;@% 1,109.74622.5 1,032.5+600.2 <0.001
P

gﬁiﬂé}%ﬂa;@ﬁ & 12.76+6.56 11.40+5.82
TAEDER] <0.001
— [ BT 32,417(19.24%) 1,646(13.34%)
77 e[ E D 17,460(10.36%) 936(7.58%)
— bt 68,250(40.50%) 5,031(40.76%)
TR [ETEm 50,371(29.89%) 4,729(38.32%)

it TR ZE A BB EIHE A Student’s t-test » 5 Ry A B A

Chi-squared test °
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=~ BER SESBRAERR Z E A RTF R TAERT- 47

R 26 M EHBETER SR R CE PR RS T 48.0049.82 2 KFYBAER 2R
A FBRACHEIREHISS T 37.48+9.34 « MRRIELGI AT S8 A ¥R AHH R HY S 1k
55 TR (78.84% ) AR MBS SR BA IR CEHBIRHI SIS T (64.98%) » ik
AIRZZ  #E9p S RE AR R AU 3 > FH B P2 5 [ G Y B 2 -0 0 ) ©
IRIFEM S > B (8.13+1.57 /NF) RIRLAEH (6.73£1.14 /NIF) - 3 1EH S A Hr
BRACEHZIRAYS TR H (7.91+1.55 /NKf ) BITAEH (6.66+1.22 /NKF ) HYREHRHF ] 25
PUINISAR B BRIRHY 2 L o FEN M TR LA B TE L DL ERYIREE - A1 WY
55 TEEBT (79.66% ) AR EIRAIS: TEEF] (55.87%) - iR sLAyZy T Bl
T SRS TAE R S BRI RRIEL B R )N - TER S - Al—(8 H IR
FERT B 2= R0 > (EAERT— A LA RAERr B R =L - B RIRAYS T LER
(11,032.2+595.8 /INKf )/ INFR M TP SRR SR W BR A U PRIpi Y25 1( 1,106.3+621.9 /1N )
Ai—{& 5 B LAEHBURE > BRELREIRAYS T LEH BRI R 11.58+5.90 /L
12.70+6.53 /NKf » TTAEDLRIAER 73 - A Rl AR R AU e EEAE IR i m DR A W
PRI S TELBIZ 1 8.35% -
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7 26 [EEEmIL - IR R LIRSS TS A Se - R G ERIm Z (E AAT-BE AR
T

AP S B BRI
SETH i H

N= 176,203 N=4.637 p-value
FEE%) 37.48+9.34 48.09+9.82 <0.001
el <0.001
El 114,492 (64.98%) | 3,656 (78.84%)
4 61,711 (35.02%) 981 (21.16%)
FH B e <0.01
EE 114,678 (65.08%) | 2,940 (63.40%)
AEE 61,525 (34.92%) 1,697 (36.60%)
A%
T AF H HEARAS 6.73+1.14 6.66+1.22 <0.001
IR H RS 8.13+1.57 7.91+1.55 <0.001
FEH) <0.001
<12 4,726 (2.68%) 73 (1.57%)
12-24 21,334 (12.11%) 274 (5.91%)
25-60 51,703 (29.34%) 596 (12.85%)
>60 98,440 (55.87%) 3,694 (79.66%)
FRRTESE 0.60
2 145,707 (82.69%) 3,848 (82.98%)
kR 30,496 (17.31%) 789 (17.02%)
TAERFEL
f@fm AT —{E 3 &
s H TAE 8.46+2.31 8.4242.15 0.29
FE

e
@;ﬂjﬁ ﬁzggﬂ 1,106.3+621.9 1,032.24595.8 <0.001
P

gﬁiﬁfﬁg E[;;ﬁ & 12.70+6.53 11.58+5.90 <0.001
TAEDER] <0.001
— [ BT 33,434 (18.97%) 629 (13.56%)
77 e[ E D 18,013 (10.22%) 383 (8.26%)
— bt 71,446 (40.55%) 1,835 (39.57%)
K HHmbE 53,310 (30.25%) 1,790 (38.60%)

it SETA-E BB THE A Student’s t-test » 5 Ry IR A

Chi-squared test °




=~ BER RS HRRE AR TR T ER T2

R 27 S e IR S AR A T T R LR R Y 55 A =R U N -
PRI S ZEEROA - M5y TRRAVEEPIEE AR BIRAVEEHI/) 20.24% > ZCMERCZ 38 IR
Iy Z = - FEHRFFEA B E R EE BN - BB RE PR S TEEBER
AR T PR T30 19.35% o HRAREF M - P H IEEAREF R 2 B R T/ H
WA - LEANEA B ERE i pp Y25 T L0E HREIREFE (6.27+1.23 /NF) BEREA
Rty sy 10 (6.7451.14 /NKF ) © SEEFHEIMAZRA K > 55 Lo 22 T
EEPETFEAFELE - BN HAEERIA S TRIEEB(13.96%) 18/ N2 fE &
TRRIEEBI(17.44%) - ARSI S @R AR tPm a5y T LIERF R H B S AR
TIRHVEE - —F B LIRS IR RCR - R BIiHYS TRy 1,209.24666.4
/INF > PSS T AR Ry 1,099.8+618.9 /INEKF o TLAFEBLIHY o i — ] E ey 22 52
AR - R By LEEBRIY S 0T 6% -
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27 (e mHL - IR ARG AR SS T 2503 S-Sk pepeims Z (B A A BE T

BNl
MBI S ARERE (R
SR itk =

N= 173,311 N=7,529 p-value
FHL %) 37.774£9.55 37.40+8.38 <0.001
el <0.001
5 114,689 (66.18%) | 3,459 (45.94%)
@ 58,622 (33.82%) | 4,070 (54.06%)
FH 2% R <0.001
B E 114,117 (65.85%) | 3,501 (46.50%)
A& E 59,194 (34.15%) 4,028 (53.50%)
e R A ]
T AF H HEARAS 6.74+1.14 6.27+1.23 <0.001
IR H REEHREE 8.12+1.55 8.15+1.88 0.12
FEH) <0.001
<12 4,662 (2.69%) 137 (1.82%)
12-24 20,786 (11.99%) 822 (10.92%)
25-60 50,207 (28.97%) | 2,092 (27.79%)
>60 97,656 (56.35%) | 4,478 (59.48%)
FIRIESE <0001
IR E 2 143,077 (82.56%) | 6,478 (86.04%)
e 30,234 (17.44%) 1,051 (13.96%)
TAEHFEL
fataAT—(E H 7%
g H T 8.45+2.30 8.59+2.50 <0.001
R

e
g%ﬁl‘i ﬁzggﬁ 1,099.8+618.9 1,209.2+666.4 <0.001
P

gﬁﬁéﬁg g ;éﬁ & 12.66+6.52 13.00+6.45 <0.001
TAEDER <0.001
— S EEPE 32,208 (18.58%) 1,855 (24.64%)
77 e[ E D 17,825 (10.28%) 571 (7.58%)
— bt 70,336 (40.58%) | 2,945 (39.12%)
K HHmbE 52,942 (30.55%) | 2,158 (28.66%)

it SETA-E BB THE A Student’s t-test » 5 Ry IR A

Chi-squared test °
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0~ WER S-S B RR ZE AR TR TR T
R 28 e SR HTHERS B SE RIS TRl F1y 41.1949.58 BRAFAR G By
251 37.62£9.48 % - AEWES ERBIRIIS LIS - FAENGHE BA FHIERS B pmiyss L
BB (45.42% ) KHSARBREYSZ L (34.55%) - 8 ERHER B HRREYS T LIEH KK
B H BRI ) & N R B A FHIERS B P 55 T 55 THE LA EEPERFLL B
B8 Bm55 TIFL EFEAEER(69.98%) KR EIRSS THIELHI(55.95%) - B & (e
RPRIE SR B G AERE B THERS B o B S D AR S AH R - LIRS 8 = - SR HTHEE S
PRI — N BRI (1,080.0+601.6 /NEF ) Eidpi—{E H R LFHE (11.9646.16 /)
) B/ NP AR RHHERS 5 Pmiy 25 1 o TAEILARI & S A TRl B P w5

FHIERS B Bty 5y TROR Y BRIy 25 LR MEmIAILLeI12% 5.22% -
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R 28 [E L ~ LR Rl ] AR5 TS 00 S -HPHERS B i Z (8 A A AR

ERAR
B S HERS B BN
IR fi H

N= 174,061 N=6,779 p-value
FE5%) 37.62+9.48 41.19+9.58 <0.001
1] <0.001
ESl 113,585 (34.74%) | 2,216 (67.31%)
% 60,476 (65.26%) | 4,563 (32.69%)
}%%Eéﬁlaﬂ <0.001
EE 113,918 (65.45%) | 3,700 (54.58%)
AEE 60,143 (34.55%) 3,079 (45.42%)
R ]
TAE H AR 6.74+1.14 6.36+1.19 <0.001
IR H RS 8.13£1.56 7.97£1.72 <0.001
FE(H) <0.001
<12 4,689 (2.69%) 110 (1.62%)
12-24 21,108 (12.13%) 500 (7.38%)
25-60 50,874 (29.23%) 1,425 (21.02%)
>60 97,390 (55.95%) | 4,744 (69.98%)
FERIESE 0.17
2 143,991 (82.72%) | 5,564 (82.08%)
e 30,070 (17.28%) 1,215 (17.92%)
TAERFEL
f@fm AT —{E 3 &
e H TIE 8.46+2.31 8.454+2.34 0.69
8

e
ggjﬁl” 1/,;%;@% 1,105.4+622.1 1,080.0+£601.6 0.001
e

@ﬁj—f% E[;;ﬁ & 12.7046.53 11.96+6.16 <0.001
TAEDER] <0.001
— [ BT 32,886 (18.89%) 1,177 (17.36%)
77 e[ E D 17,921 (10.30%) 475 (7.01%)
— bt 70,560 (40.54%) | 2,721 (40.14%)
TR [ETEm 52,694 (30.27%) 2,406 (35.49%)

it SETA-E BB THE A Student’s t-test » 5 Ry IR A

Chi-squared test °
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A~ BEREIERERZ AR FETER T2
7 29 BRI R AR PR Y2y Tl (39.90£10.07 5% ) K ASEAIEHRS:
AHZE T (37.6549.46 %) - MRS - ZMEEAREIRGRAYSS TEEFIRZ > 80T
24.42% > L2 FMEY o R & [EE CE B IR G A A gl - A REIR R
Y B FIE AN B EHIEE BRI 20.42% - FEARIFEIT S - BEHRIRERAY 27 LA AR
fBH (6.76£1.13 /IR ) B2 TAEH (6.08+1.25 /N ) HMEAGE—fsr T/ - FEHE
PR R PIER T TAE LA b BAREIRERAY S T HAE TIF LA EAYES]
(63.02%) - FRR(EEIMBAE =5 - BAMIREREYS TaT—(E H P TR B —
2R TR AR AR DR 5 LA S R B - (BAERT—(8 5 TE H #BHvarat
S{ERTEPA0E T 0.32 /NEf o TAEDERINYR Hidm D25 T BRI M AV EE PIEEE — /%
55 LA MERE I 3.58%
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29 [EEEIL - WL R LIRSS TS 0 S -IHR G Z M A R 5B T AE R 157

Mr
A8 9 SRR A
SR fitk =

N= 172,395 N= 8,445 p-value
FHL %) 37.65+9.46 39.90+10.07 <0.001
sl <0.001
5 113,185 (65.65%) | 4,963 (41.23%)
@ 59,210 (34.35%) | 3,482 (58.77%)
FH 2% R <0.001
& 113,770 (65.99%) | 3,848 (45.57%)
A& E 58,625 (34.01%) | 4,597 (54.43%)
e R A ]
T AF H HEARAS 6.76+1.13 6.08+1.25 <0.001
IR H REEHREE 8.14+1.55 7.801.90 <0.001
FEH) <0.001
<12 4610 (2.67%) 189 (2.24%)
12-24 20,737 (12.03%) 871 (10.31%)
25-60 50,236 (29.14%) | 2,063 (24.43%)
>60 96,812 (56.16%) | 5,322 (63.02%)
FRRAEZE 0.24
IR E 2 142,531 (82.68%) | 7,024 (83.17%)
e 29,864 (17.32%) 1,421 (16.83%)
TAEHFEL
fataAT—(E H 7%
g H T 8.45+2.31 8.52+2.40 0.01
R

e
%%HI” ﬁ;ggﬂ 1,102.9+619.8 1,134.6+651.1 <0.001
P

gﬁiﬂf% E[;% & 12.69+6.53 12.37+6.33 <0.001
TAEDER <0.001
— A EEDE 32,288 (18.73%) 1,775 (21.02%)
77 e[ E D 17,690 (10.26%) 706 (8.36%)
— bt 70,200 (40.72%) 3,081 (36.48%)
K HHmbE 52,217 (30.29%) | 2,883 (34.14%)

it SETA-E BB THE A Student’s t-test » 5 Ry IR A

Chi-squared test °
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~ BRI R IPR AR 2 B AR FETER 70

7% 30 FRHAM AP B BRI T (33.06£7.32 5% ) /AR M BRI S L
(37.86£9.52 5% ) MR AA G S B AR EBIRETZLIEAE T RS (99.51%) » FHi%A]
i/ V8 - BRI S - BAPREER TS LA EE HENEEFIELR & Bmayss L
HETIN 26.62% » [l A HIELBIAIAESZ - PRfE HHEIR (8.12+1.56 /NIF ) {/5EL T H HER
IR (6.73+1.14 /NEF) & » (HAE ST B PR B R HY 2% LR H HEARA R (8.52+1.94
/NEF) BT A H IR (6.38+1.18 /N ) AR « TAEfE SR M smEt —F5
PR S BT BB I S A ELAE SR o BB Y55 TELBIA BRI 8.54% - 1
TAREE AR EAY2S T AL BIRIFEE 11.99% o BAITRE 240 5m e85 TSk
TESESELA1(6.61%) BHBALL — A BB A5 T.(17.55%)(K - BB MR 38 PR 25 T HE 8
B TAF HEES AN DABRE— A AR SR B R - IS 240.9 /NEf - TAEHEHIME
BN BB R SR ILAE 2% TR Y SRS IR A 11.98% - ifi—f%
BRBEAYSS LA BRAZEK 11.22% -
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7 30 (EFEmHL LR ARG AR SS T 25003 5P 2 & i Z M AR B TAE A

BNl
MBI SR 2 SRR
SR fitk =

N= 176,727 N=4,113 p-value
FERGR) 37.86+9.52 33.06+7.32 <0.001
1] <0.001
5 118,128 (66.84%) 20 (0.49%)
@ 58,599 (33.16%) | 4,093 (99.51%)
[SE TN <0.001
B E 116,109 (65.70%) | 60,618 (34.30%)
REE 1,509 (36.69%) 2,604 (63.31%)
e R A ]
T AF H HEARAS 6.73+1.14 6.38+1.18 <0.001
IR H REEHREE 8.12+1.56 8.52+1.94 <0.001
FEKH) <0.001
<12 4,692 (2.65%) 107 (2.60%)
12-24 20,976 (11.87%) 632 (15.37%)
25-60 50,766 (28.73%) 1,533 (37.27%)
>60 100,293 (56.75%) | 1,841 (44.76%)
FRRAEZE <0.001
IR E 2 145,714 (82.45%) | 3,841 (93.39%)
e 31,013 (17.55%) 272 (6.61%)
TAFHFEL
fataAT—(E H 7%
g H T 8.45+2.31 8.71+8.71 <0.001
iE

e
@;;HI” ﬁzggﬂ 1,098.9+618.5 1,339.8+691.5 <0.001
P

gﬁiﬂfﬁg E[;;ﬁ & 12.63+6.51 14.25+6.75 <0.001
TAEDER <0.001
— S EEPE 32,807 (18.56%) 1,256 (30.54%)
77 e[ E D 17,987 (10.18%) 409 (9.94%)
— bt 72,065 (40.78%) 1,216 (29.56%)
K HHmbE 53,868 (30.48%) 1,232(29.95%)

it SETA-E BB THE A Student’s t-test » 5 Ry IR A

Chi-squared test °
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t - BEEASYZEARTETFER T

% 31 SRINB A E AR 55 TRl (48.85+9.03 Bk ) BOK & (B EEY)HY 55 T
(37.2049.18 5% ) ~FFIER 10 BREA L » BIRMERNITES - @A HEEYIEEPIFEELER
s FHEEYIH BRI 17.63% o S Z 2P RIPRRAR o FE R ff ] e B e ey LR B B i 25 (i
FHEEY S5 22 R/ ME B 2.5% o BEBRET [ U7 - (58 H 28909 57 T/E TAF H iR
(6.61+1.19 /K ) AR AR FIHERR (7.82+1.46 /NEF) B/ NP AR (8 A 889757 1 2 FeRfr
[ - [ FHEEY)HY 25 TR BB TIFF & LA LU ERYEE G 2E 83.48 % 15 R FH4EY)
55 TAHZE 28.36% o #8 A FHERYINYST TIESERIRIESE(19.61%) KN EAR(E FHEEYIHY
EEGI(17.18%) » TAEHF ST —4 B8 TR BERRT— (I H TIF H BRI =5 (5]
SEYIHY 55 T IAFIGEL (1,025.14585.6 /NEF ) LUK TAFE HE (11.2645.71 K) B/ NFRARfE
&I 55 T - TARDERII S - B8 EEYIHY 25 TEEOIAE — M bl & DL SR R 2 HE D

RMEEFH SR Z TECB - MR iR DESS T8 EEIEEBIRIERE 10 9.98% -
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%31 Rt - RO RN TES TEEEASEY 2 8 AR TER T

BE T REEY)
ST i H

N= 172,167 N=8.673 p-value
EE%) 37.20+9.18 48.85+9.03 <0.001
el <0.001
El 111,026 (64.49%) | 7,122 (82.12%)
4 61141 (35.51%) 1,551 (17.88%)
FH R B S <0.001
& 111,771 (64.92%) | 5,847 (67.42%)
AEE 60,396 (35.08%) 2,826 (32.58%)
(ERIGRIERT|
TAE H HERRHS e 6.73+1.14 6.61£1.19 <0.001
IR H B 8.14+1.57 7.82+1.46 <0.001
FEH) <0.001
<12 4,687 (2.72%) 112 (1.29%)
12-24 21,172 (12.30%) 436 (5.03%)
25-60 51,414 (29.86%) 885 (10.20%)
>60 94,894 (55.12%) 7,240 (83.48%)
FRTESE <0.001
R 2 142,583 (82.82 %) | 6,972 (80.39%)
Gk 29,584 (17.18%) 1,701 (19.61%)
TAERFEL
(Efg T —(E B 1R 8.45+2.32 8.50+2.13 0.1
s H TAE
FE
(kR —ER R 1,108.4+622.8 1,025.1£585.6 <0001
TR TIEIE '
(M RT—(E B 7R 12.74+6.55 11.26+5.71 <0001
I TAEHE '
TAEHEH <0.001
—HE[E ETE 32,942 (19.13%) 1,121(12.93%)
77 [ [E] e Bt 17,734 (10.30%) 662 (7.63%)
—fim it 69,858 (40.58%) | 3,423 (39.47%)
K HHmbE 51,633 (29.99%) | 3,467 (39.97%)

it SETA-E BB THE A Student’s t-test » 5 Ry A IR A

Chi-squared test °
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N\~ BERE-EEASRR ZEARNTETER T

% 32 BRIHATE AR R A2 N - ST EEZE 146 L - SRS 2
ARE RS - BRI A TURIT(46.28%) LLAER & B A TELRR (34.77%) R EE H
BHIECEIENT 11.51% - GREEAETERMRAYSy T TAE TIF H RS (6.40+1.18 /N )
DIRAR G R EATEGIRY S T (6.73+1.14 /NKF ) AR H YRR ARCHRF ff iz S 22 1 -
FEIME > F& 5 FU MY ERTAEERR S TS FEMYE  BEFELF
PUEAYEEBIRZ TRE 2.67% o 4 48R B AR TH 2 S0P Y 55 I SRR TE SRR EL B
2.13% o TAERFBE T E R I —(E B LIF HBrEfBE =% > BERBAEANR
EYZE TILAEHE (12.39£2.39 K) /NYR B REELIEHYST T (12.6846.52 X) - L
TEHLAIN S - SRR ATE SRS TR MR DEHYEEB(33.92%) 80K B FE B AT RIRHY
LEBT=(30.41%) > —FEmBEEL BRI T -
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2 32 REERPT - WYL KRR LIRS T2 -l S8 i 2 (B AR T8 T

BNl
BTN S AT AR
SR fit =

N= 168,498 N= 12,342 p-value
FERGR) 37.78+9.51 36.32+9.13 <0.001
1] 0.017
ESl 116,217 (65.37%) | 1,931 (63.29%)
@ 61,572 (34.63%) 1,120 (36.71%)
[SE TN <0.001
[ 115,979 (65.23%) | 1,639 (53.72%)
A& E 61,810 (34.77%) | 1,412 (46.28%)
e R A ]
T AF H HEARAS 6.73+1.14 6.40+1.18 <0.001
IR H REEHREE 8.13+1.57 8.17+1.79 0.16
FEEA) 0.0044
<12 4,695 (2.64%) 104 (3.41%)
12-24 21,226 (11.94%) 382 (12.52%)
25-60 51,377 (28.90%) 922 (30.22%)
>60 100,491 (56.52%) | 1,643 (53.85%)
FIRIEZE 0.0021
ST 2 146,968 (82.66%) | 2,587 (84.79%)
e 30,821 (17.34%) 464 (15.21%)
TAERFEL
fataAT—(E H 7%
g H T 8.46+2.31 8.43+2.34 0.55
iE

e
ggjﬁl” ﬁggﬂ 1,104.4621.3 1,105.5£624.5 0.91
e

gﬁﬁ‘iﬁ?ﬂg E[;;ﬁ & 12.68+6.52 12.39+2.39 0.016
TAEER] <0.001
— A EEDE 33,471 (18.83%) 592 (19.40%)
77 e[ E D 18,082 (10.17%) 314 (10.29%)
— bt 72,171 (40.59%) 1,110 (36.38%)
K HHmbE 54,065 (30.41%) 1,035 (33.92%)

it SETA-E BB THE A Student’s t-test » 5 Ry IR A

Chi-squared test °




U~ BER SR LMERRZEARNTE TR T HRES T

33 Fom > oML ~ D AR ] L AF 25 B 2500 S U B s Z M1 IR -8
TAFRTHIAERE M AT - SEE P NS 2 5 SR U D E BRI RIS T - S DE ~ ROTE R
RF ] AR EY S5 1 o S 38 O I E BRI AR R A0 - P IR AN [ E Y 25 T 48
PR ME PR AR - HEGL IR Ry £ 3 w2 e O E BRI R 55 TR e
= G BEIR S [ E P B R - AEE AR 60 {iE H 655 TIRAEE AR SHE AR — Y
IR Nty &R MM E R ER RS - BFEEARM—F255 THY 2.68 & - ¢
FRIRIEFENY 57 LG SRR B LM E SR AR I - S RIE BRI SERYSS 1Y 113
1% o FEE JIEERFIAEE Rl - WHL R RIFE RS TR E S8R0 DIRAE
SheEA: o SR AFIFRUM S - (e piny BAE T B H B R G R DI E R ey 55 T
AHEEAR - ORI = R EE DL ~ — el - R m T HY 8 A O L E R
YRR B AR 1 LB A e o TR TR R Y 25 Ry — AR 2% LAY 1.85 f% - HAAlZE—

Metmditiy=s T (BFELE=1.45 %) - RREEEEEN - BHEGETERERR -
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% 33 {EHERIL - WIS ARG RS T8 250 S L s i 2 (A R -2 TR R 1

HE e AT

108 4 - Iy
i@%ﬁf’bm%ﬁﬁ E%E'—H: 95 A){D*E\EFEE
FEEGE) 1.11 1.11-1.11*
el
= ref -
578 0.39 0.38-0.41*
AR FCHRF [
T AF H HERRAF 0.90 0.88-0.91*
PRAE H HEERR S 0.86 0.85-0.87*
FHE R
& E ref -
AEE 0.94 0.90-0.97*
FE(H)
<12 ref -
12-24 0.89 0.75-1.05
25-60 0.81 0.69-0.95*
>60 2.68 2.31-3.11*
FHRIESE
HERFIRTESE ref -
BERIRIEE 1.13 1.08-1.18*
TAERSEY
%ﬁiﬁ%%ggﬁ B 1.00 0.99-1.01
}%ﬁgﬁ REHEZERT | o 0.96-0.97*
Egm—iﬁ%ﬁgﬁﬂfﬁ 0.99 0.996-0.997*
TAEHER
—N& & E DT ref -
R EE 1.06 0.97-1.15
—f%lm T 1.45 1.38-1.54%
7% T 1.85 1.75-1.96*

5 ROR p <0.05 0 EATEEE -
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T~ BEREFERAERR ZE AR TFETFR T HBE AT
R 34 FTOREIESERIL - LSRR T AE25 T 20 SOp R AU IR Z fE A

RIF-E2 TR TAHRR M AT - SRl AV SR (5 3 S8R REURTT R A Qi P A L
EAIN - PRI S FE SRR ~ O S R IR ] A E Y 20 M55 T o SRR BT PR A U s Y
b EEACSAMESS THE IO 1.10 1% - S 2 AT H R 52 i B REARAT R - Wy
TS B k(B o KL RE EHTBR AU e Y i ( A H IR PR b = 0.7 7, IR R 1 R
IRFfEIF REE =0.86 ) » A [E]XE AR I 27 10 SCRE BRI Ao Y e 2 5] TR
PSS THY 1.61 % - FREAVIE IIBIN EHE 25 o (ERRE ORI R Y b - 258
NI G SRR TR (G R A JE B B RN LR 0.74 (530 ZE BT EAYR
EAERE o REINRRIRIE S A G A RE BT BR AU RIm A B b e AR R E SR 57 THY 0.86
18 > AR B A R R Ry 8 SEFR ORI R (R PR Y 25 T DRES R Z i 3IT ~ RIT R &
e[ TAE DA RARFIRESERY AR, - TR = > Al—(& A TIE H B R m—5 T
TERF B Z R Gt ERVBIEHRE - ER5HEEE Ry 0.99 MHEATERIE - TOEHDAIM = R H &
TEBE ~ — eI ~ AT L > — e ] e B A8 25 R BT PR A Gl PRI B B EE 5 1] s 0.98 »
0.87 ~ 1.08 » ZAM & A —Mim DT Sat EAVETEAERR - HEBR—MREEDL )N - AHE
— B 57 T SR RO R AU Y JE b o — A [ 2 DERY 0.87 % -
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R 34 [EHIT - WL R RS T 20 SR (G 2 (8 A A 7B A

TAHBAM: AT

108 & BEELE | 95% (SHEER
A8 2597 SR B A R
FEE(5%) 0.98 0.98-0.99%
R
5 ref -
2z 1.10 1.02-1.18*
A%
TAF H iR 0.77 0.88-0.91%*
AR H B 0.86 0.85-0.87*
FHAEHFE
& E ref -
REE 1.61 1.50-1.74%
FEH)
<12 ref -
12-24 0.81 0.65-1.01
25-60 0.81 0.66-0.99*
>60 0.74 0.60-0.90%
FERTESE
AR TESE ref -
HRRIESE 0.86 0.77-0.95%*
TAERFEL
f@teaT—(E 5 R g EH
T EhEE 0.96 0.98-1.01
fatap—{E 3 R B T 0.99 0.96.0.97*
HE;
TAEDER
— % [E e BT ref -
757 e[ E BT 0.98 0.86-1.13
— M m DT 0.87 0.79-0.96*
K imbE 1.08 0.98-1.20

5 AROR p <0.05 0 ELTEEEE
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+— ~ BRRERSE R B AR FE TR HEEMED T

2 35 [EFRAS I ERRDE - DT BRI R TAESS T 250 sE i AOIE riBesi 2 (LA
RT-E TR Z FRVHBNE SRS AEEHEE - EEEFRE R ZRILA
K o MR B B AR AR > Ve SR dm L ~ T R R fke ] TAE 55 T8 SERE AR e
TR S IED THY 2.30 % » B LIFEH R IRMER H FREIRE = > TIF HAERER
YIRS - o SCRE AR RS B Y B BE 2 P2 (B 3REEE=0.69) - TR H HEEAR
eI LR By 1.01 ECREESERT EAVEEEAHRE - FER LR EHNER - HERHEAE
TERERDE ~ T R R Re ] AR5 T8 25 0 SERE B AN e o ELlE [ e Y 25 K
R I (B REE=2.22) - F£&EIM S - WS HHEBELE S AR 1 HEREEME
BRAEZU/ N 12 Il H 925 TAHEE - 4 SR B e R i e o R\ 72 S R AR LAY
5L (BFREE=1.56) > EXETIERMELL ERFELU MRS THEEER 142 £oR2
AR Y2 T o RIERIESR S - ARPRIE SR S5 T8 SER B O PR Y
e\ R IRF SR 55 LAY 0.77 f& - {@bgmn—{1 H B tani—2 T T/EIF S g
R AR > ZRIMRESEEE B 43 BT 1.00 > RILHHRIMEEE - TAEDERI = W&
TEPE ~ — Rl AR R el L e At B - I REE R 0.56 ~ 0.73 ~ 0.71 > =7
R AR (B Y LR B /NS —BIEE] E B
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35 [E T ~ WL R TS T 20 S g e 2 (8 A A -8 A

FHHBETE T

108 o P
i@%ﬁﬁ&?ﬁé@*g?ﬁﬁﬁ E%Er H: 95 A)’fl:l ;FE\EFEﬁ
FEEGR) 1.00 0.99-1.00%*
el
= ref -
7 2.30 2.20-2.41%*
FE G ]
TAF H HERRAF 0.69 0.68-0.71*
PR H IR 1.01 1.00-1.03
FHEHEE]
[EE ref -
AIEE 2.22 2.12-2.32%
FE(H)
<12 ref -
12-24 1.35 1.12-1.62%*
25-60 1.42 1.19-1.69%
>60 1.56 1.31-1.85%
FrikESE
HERFIRTESE ref -
BRIRIEE 0.77 0.72-0.82*
TAERFEL
%ﬁiﬁ%%ggﬁ BEESE | 1.02-1.04*
}%ﬁgﬁ PEEERL o) 1.00-1.01*
TAEER
— AR [E E DT ref -
TR e & E D 0.56 0.51-0.61*
—fclim It 0.73 0.69-0.77*
R i dm T 0.71 0.66-0.75*

5 REOR p <0.05 0 EAETHEEE o
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+= ~ BEREEREARER AR FE T ERFHEE T
& 36 ful{EEERIL - YRR TIFES Tl 2 SRR Am (8 A A8 1T
TERTHEBEMEI T » RIS > FEEHTIYS R & LR (58 1 SR R R s Y LB 8
(BFREE=1.02) - ZMEREEERIT - WL R LIRSy T8 &R BRI R Y a2
S THY 1.34 £ o TF H B R H AR ] BRI o AR BRI M B A et VB
& IEHRIS 82 - R SRR o A JEU b e ] - 25 T PR ] [ B g K s o
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>60 {i H AYEE GRS i B 5 5 6y>60 (& B HIELBTS » FERIESRAVEN 7> oo R S Y
RRAE SEAY L (I L 11 BR 2 e Y SRR R (R SRRV EE B © A I RS o A (i — (3 H
WE PR H R B i BR S 5 A B PRy 8.47+2.05 /Ny > A IMBRRFEHIA
el i — R O ] R PR (e B AL et R SR A BB P8y 1,038.404593.70 /N >
I JBR 52 8 A N 2 A iy — {18 F) RT3 RR A S L e ofm R B2 AR L P P R A K
12.1646.13 K o TAFHLAIHTHED 3 5 ML BR S B0 Fef i LA DR (e fet o JBR B O 1A ]
B HTAYEE A -
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R 45 [eFEImIL - WL R ARG TAESS TR S E (8 AN B TAEA 04T

I BR S5
SR i (=l
-val

N=148,881 N=31,959 prvaiue
FHLG%) 36.69+9.03 42.69+10.07 <0.001
sl <0.001
E:l 92,397(64.75%) | 25,751(80.58%)
& 56,484(35.25%) 6,208(19.42%)
FHAE <0.001
E 96,295(64.68%) | 21,323(66.72%)
A& E 52,586(35.32%) 10,636(33.28%)
lEGRis|
A H IR 6.72+1.14 6.73+1.18 0.565
IR H R 8.16+1.58 7.97+1.51 <0.001
FEKH) <0.001
<12 4,108(2.76%) 691(2.16%)
12-24 18,928(12.72%) 2,680(8.39%)
25-60 45,773(30.74%) 6,526(20.42%)
>60 80,072(53.78%) | 22,062(69.03%)
FFRIESE <0.001
IR E 2 123,991(83.28%) | 25,564(79.99%)
e 24,890(16.72%) 6,395(20.01%)
TAFHFEL <0.001
fataAT—(E H 7%
g H T 8.45+2.36 8.47+2.05 0.465
8
AT — IR

1,118.60+626.20 | 1,038.40+593.70 <0.001

EX MR (RIS
fata A —{E 3R

12.78+6.59 12.16+6.13 <0.001
M B TEHE
TAEDER <0.001
— A EEDE 29,428(19.77%) 4,635(14.50%)
75 el E D 15,224(10.23%) 3,172(9.93%)
—fimbE 60,825(40.85%) 12,456(38.97%)
K HHmbE 43,404(29.15%) 11,696(36.60%)

it SETA-E BB THE A Student’s t-test » 5 Ry A IR A

Chi-squared test °
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=~ REOREEEARTEIERT T
% 46 TNAREH R E A SR B ER ZEIAFR R 39.53+10.25 j5% -
PERIETE > P AR E B R E B BRI PR & 5 R E R B IR EEflE S - FER
AR EIERS TAKER REHIEEPRS - ARES B LIF H R H S R
EA AL PHEE R R 6.74£1.19 /NEF - HPRE A FEH YRR H IEHRE B fEpR
H S AL AR By 8.18+1.65 /NK; - FEEHYER I A FREE B L H HY>60 {16 H HIELH
PEPR EE H A HT>60 [ HEIEEBTS o RiRIESRAVER T th A R B R H BV IR (E 5
FYEE PR R 28 B S SRR IR (R SERIEL B - APREE B RE A A e mT—(E H 75
P H TAERF S LR & 1 2 AR Vi By 8.38+2.22 /Ny - HIREEE R FEHIA
(et — ] B IR R L e PR 2R 8 S AL PSR By 1,069.20+636.30 /N
ARERRFEH A Etni—(E A R R TE 08U fR & 5 2 E A e a8 R
12.26+6.39 K = TAFHERIAYER 3 75 PR & B 55 HYTR ] 1 E DE R 1% el dim DIE Y B (T ek
PREE A H 8 B [ E VR R el Em DERI EE B -
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7 46 [EEEmHT ~ WL R TAES ThRE A 528 (8 AN T B TAER T4

PREE 2L H
SEIH i (=l

N=173,194 N=7,646 p-value
FHLG%) 37.68+9.46 39.53+10.25 <0.001
1] 0.040
E:l 113,069(65.28%) 5,079(66.43%)
& 60,125(34.72%) 2,567(33.57%)
FHAE <0.001
B E 112,935(65.21%) | 4,683(61.25%)
A& E 60,259(34.79%) 2,963(38.75%)
A%
TAE H AR 6.72+1.14 6.74+1.19 0.203
IR H R 8.12+1.57 8.18+1.65 0.002
FE(H) <0.001
<12 4,560(2.63%) 239(3.13%)
12-24 20,800(12.01%) 808(10.57%)
25-60 50,344(29.07%) 1,955(25.57%)
>60 97,490(56.29%) 4,644(60.73%)
FRRAEZE 0.871
R 2 143,237(82.70%) | 6,318(82.63%)
e 29,957(17.30%) 1,328(17.37%)
T eS8 <0.001
fataAT—(E H 7%
s H TAE 8.46+2.31 8.3842.22 0.002
iE

e
@;;HI” ﬁzggﬂ 1,106.0+£620.60 1,069.2+636.30 <0.001
N

gﬁ@g%{ I}gg 12.69+6.52 12.2646.39 <0.001
TAEDER <0.001
— R T 32,767(18.92%) 1,296(16.96%)
75 el E D 17,600(10.16%) 796(10.41%)
—fimbE 70,470(40.69%) 2,811(36.76%)
K HHmbE 52,357(30.23%) 2,743(35.87%)

it SETA-E BB THE A Student’s t-test » 5 Ry A IR A

Chi-squared test °
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=~ RBMEEEARFETIERFIT
7 47 SRHAA RV I S 5 B9 N e Ve R VB T 2 5 1Y N AR Ry 37.72+9.44 g -

PRI ES 73 H o PR VB 52 5 HY 5B MR A EE BB S R VB T 22 Y S MRV LR IR » A IE A
[ E HYER 73 v A PR VB I 2 W 55 T EE B R VB M =W 55 TELfle - ARBMmESE
HY N TCAF H RERR AT A PR VB M R E ML = R - ARVBMEEAA MR B HEEIRES R
BSLSRE PR PR T 2 8 A L S R By 8.27+1.64 /NI o AR IEN oy oha TR VB I 55 119>60 {
HBIEL Bl bR & I 525 69>60 {6 5 AYELBIE o FoR(EZERVER 77 A PR VE M 2 F AR
RERVE S EL B R B I 2 (SRR TR B SR EL B - B PR VB M e H N (R mi—
(&l H IR -3 H TR B R VB M S AL P R £y 8.49+2.22 /NI » HIRE
HENAERA— FERMEEE TFERBARREMNEEELEEIRER
1,177.90+659.10 /NI » A5 FRVB I 52 0y A (e pil— (1 H 72 ] SR AR H B PR Ve
FLE LR Ry 13.4626.59 K o TAEDERIRYED 57— MElE] & P PR V8 i 22 5 1 EL ]
(25.14%) = A JEPR VB T S H Y ELAB(18.15%) -
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R A7 R - IR RIS TAES ThRBM S E 8 N A T TR0

PRV
SR itk (=l

N=163,052 N=17,788 p-value
FHLG%) 37.76+9.51 37.7249.44 0.661
sl <0.001
E:l 112,127(68.77%) | 6,021(33.85%)
& 50,925(31.23%) 11,767(66.15%)
FHAE <0.001
& 106,657(65.41%) | 10,961(61.62%)
A& E 56,395(34.59%) 6,827(38.38%)
lEGRis|
T AF H HEARAS 6.72+1.14 6.72+1.14 0.854
IR H R 8.11+1.56 8.27+1.64 <0.001
FEH) <0.001
<12 4,331(2.66%) 468(2.63%)
12-24 19,366(11.88%) 2,242(12.60%)
25-60 46,956(28.80%) 5,343(30.04%)
>60 92,399(56.66%) 9,735(54.73%)
FFRIESE <0.001
FEAE TR E 2 133,977(82.17%) | 15,578(87.58%)
e 29,075(17.83%) 2,210(12.42%)
Iﬁ;ﬁijgﬁ <0.001
Pt — 1 H 1
g H T 8.45+2.32 8.49+2.22 0.038
8

e
@;;HI” ﬁzggﬂ 1,096.4+616.5 1,177.94659.1 <0.001
N

gﬁ@g%ﬁgg 12.59+46.50 13.46+6.59 <0.001
TAEDER <0.001
— S EEPE 29,591(18.15%) 4,472(25.14%)
75 el E D 16,364(10.04%) 2,032(11.42%)
—fimbE 66,999(41.09%) 6,282(35.32%)
K HHmbE 50,098(30.72%) 5,002(28.12%)

it SETA-E BB THE A Student’s t-test » 5 Ry A IR A

Chi-squared test °
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I~ FrEhReRE ﬂﬁlk@?&@lﬂi Tt

T A8 SR FFDRE A I Nl PR T DI RE B HY A ER R 37.77+8.48 % -
PERIETED 7 A T DD RE S & B S PR EL BT D pE F oy B RIEE B - PR
[EEHYER ST A R DORE R HY S TELBIEREATDIRE R HY255 TEEPIE S - ARFIIRE R
Y LA H IEHRA R B AEAT DhRE S A L PR Ry 6.74+1.16 /N - FHTThAE 2
AR I AR ] B A P D RE S A EE PP RAi fy 8.09£1.5 /NEF » SEEHEL ST oh A
FFThRE 525 HY>60 (& H HYLLGIEEAT DAL S5 1Y>60 {lH H BIELFIE < Rk ESRHTER 7> o
A RTFLORE S YRR IR F SR AV L DI T DhAE F AU IR RSB RVEL B - AT IhAE

Y R AT —(E A P9 E 0 TR SRt ohRe S AR 2 - AT IIRE
REN AR —FREERCFFEEETFIERE ML PHEERER
1,058.50+593.60 /INEf - A HFLIAE B4 HY A Gt —{iE H e AR A H 8 e fT TRt
SR MHEC PR K 12.3246.42 X o TEDEAIAYED 7 — M dim AT DRE 5 5 /Y EL 1
(43.06%) = iR AL RE SESL E HYLEH1(39.95%) -

83



48 e Eam T ~ WL R TIES THTDIRE

SEENAT BTN T2

R
SEIH i (=l

N=147,609 N=33231 p-value
FHLG%) 37.7549.72 37.77+8.48 0.678
1] <0.001
E:l 89,049(60.33%) | 29,099(87.57%)
& 58,560(39.67%) 4,132(12.43%)
FH &R <0.001
E 95,522(64.71%) | 22,096(66.53%)
A& E 52,087(35.29%) 11,135(33.47%)
A%
TAE H AR 6.72+1.14 6.74+1.16 <0.001
IR H R 8.13£1.58 8.09+1.51 <0.001
FE(H) <0.001
<12 4,058(2.75%) 741(2.23%)
12-24 18,194(12.32%) 3,414(10.27%)
25-60 42,964(29.11%) 9,335(28.09%)
>60 82,393(55.82%) 19,741(59.41%)
FRRAEZE <0.001
IR E 2 123,078(83.38%) | 26,477(79.68%)
e 24,531(16.62%) 6754(20.32%)
T{ERS 8L <0.001
Pt — 1 H 1
s H TAE 8.46+2.31 8.46+2.31 0.557
8

e
@;;HI” ﬁggﬂ 1,114.70£626.90 | 1,058.50+593.60 <0.001
N

gﬁ@g%{ I}gg 12.75+6.54 12.32:6.42 <0.001
TAEDER <0.001
— [ T 28,885(19.57%) 5,178(15.58%)
75 el E D 14,974(10.15%) 3,422(10.30%)
—fimbE 58,973(39.95%) 14,308(43.06%)
K HHmbE 44.,777(30.33%) 10,323(31. 06%)

=Y R A By 4SS IE(E ] Student’s t-test

Chi-squared test °
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A~ MASHEEEARTFETIER T2
T 49 TR MRE R Y\t P e i AE R B B9 A ER Ry 39.20+9.39 j% -

PRI TED o> T MR R & B A PR L DI S T S I S HY B R Bl - B
A EHYER oy thAA ARG R 5 B9 55 TEEBIE P i AsRs B Y25 1 - A MAEA R
T H HEHRS ] B i B A 22 AR PR PR By 6.73+1.15 /N - HIIAEAT R HEEIA
R I R AR ] B 1 HE 75 52 A EL PRy 8.0941.55 /INEF » R HYER 73 P 1 fE
Wi S H>60 & 5 09 BBl Rt A AR 22 5 r9>60 {8 5 FILLBE « BRMEZEMER 5 A M
FERT & B Ay SRR R (SRR LR BRIt A G 5 o A SRR IR (R SRV EE O - A MuREHG R
A A (st Al —(E F R -8 H TRy S i A G 52 5 AH EE e/ 8.4442.29 /1N
IRF > A I AE AT 5 B A S e i — S0 ] R R e S B e f B 7 5 8 A PP P
1,082.00+611.00 /N » 75 M AT 5 B A S A — (& 5 o] RAR LA H B A s
SUE MHEC PRk K 12.4046.43 KX o TAEHEAIAYER 53 73 M A HiG 58 5 Y — i im BT
(41.07%) B8 [l dim 3L (31.74%) B EE G Fi 71 B 75 52 3 1Y — e Bim BE(39.81%) BiL 1% [l Him BT
(28.80%)HIELBIE -

85



% 49 iR - IR R TAES TnfsH s & I N AT B TIEA T

IMmASH £
44T it
= el p-value
N=78,147 N=102,693
FHLG%) 35.86+9.32 39.204£9.39 <0.001
1] <0.001
E:l 42,444(54.31%) 75,704(73.72%)
& 35,703(45.69%) | 26,989(26.28%)
FHAEIF ] <0.001
F 49,979(63.96%) 67,639(65.87%)
FEE 28,168(36.04%) 35,054(34.13%)
A%
A H IR 6.72+1.13 6.73%1.15 0.008
IR H R 8.18+1.60 8.09:+1.55 <0.001
FEKH) <0.001
<12 2,398(3.07%) 2,401(2.34%)
12-24 11,019(14.10%) 10,589(10.31%)
25-60 25,014(32.01%) | 27,285(26.57%)
>60 39,716(50.82%) 62,418(60.78%)
FRRAEZE <0.001
R 2 66,228(84.75%) 83,327(81.14%)
Gk 11,919(15.25%) 19,366(18.86%)
Iﬁ;ﬁéjgﬁ <0.001
Pt — 1 H 1
s H TAE 8.48+2.33 8.44+2.29 <0.001
8
AT — IR
1,133.90+633.40 | 1,082.00+611.00 <0.001
EX MR (RIS
fata A —{E 3R
13.03+6.61 12.40+6.43 <0.001
M EE T /EHE
TAEDER <0.001
— [ T 16,357(20.93%) 17,706(17.24%)
75 el E D 8,178(10.46%) 10,218(9.95%)
— eI 31,107(39.81%) 42,174(41.07%)
K HHmbE 22,505(28.80%) | 32,595(31.74%)

it SETA-E BB THE A Student’s t-test » 5 Ry A IR A

Chi-squared test °
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N~ AEHEREE AR TR TERT 27
7 50 SR CEHE PR N Tl PR (UHPE (AR HY A ER Ry 38.96+8.55 % -

PRI TED 7> T FCEME (R B SRR L DI S Qe (B R B PRI EE BlR s - B
[ETE] E A BR oA UM (R B 25 L Bl e (CAHE (B RAY 25 LB - A EHE
Ry A\ A [ IEHERA e B (e (A AR EE PR By 6. 711,16 /N - 3 {CEHE (6%
FEAY PR ] AR P B G (R B AR EE PP RR y 8.10+£1.56 /N » SR HYHET Sy o
A HEHEFEEEAY>60 {li H AYEE Gl CHHE SRR T>60 i H AYEEEIS - Rk (ESERTE 77
o FUEHPE (2 B Y SRR IR (S Y EL D e A G HE (B A SR IR (F SR AV EE B - A3 (U
E A BE Y A (g A Al — {18 F AR FET P 5 B I 0 g B B i £ i e B AH B P P
8.46+2.30 /NF » A {REHMERREAY A f@ AT — -1 [ R AR B S CHHE (AR EE
IR Ry 1,098.20+623.20 /N - A5 (UEME AR A\ (e rT—(8 H R E R TEH#
B CHNE (AR L P Ry 12.37+6.40 K - TAEHLHIRTE > A (UEHE R BRI 5T
TR B EE B (32.72%%) e A CHHE (55 £HY(30.23%) 55 TS
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7 50 (e FamT ~ WL R TAES TAGHYEEHE AT B TAER T4

RHANEERE

- i el

2R N=163,682 N=17,158 p-value
FE5R) 37.63+9.59 38.96+8.55 <0.001
1] <0.001
5 104,992(64.14%) | 13,156(76.68%)
@ 58,690(35.86%) 4,002(23.32%)
FH &R <0.001
EE 106,667(65.17%) | 10,951(63.82%)
A& E 57,015(34.83%) 6,207(36.18%)
lEGRis|
TAE H AR 6.73+1.14 6.71+1.16 0.057
IR M H BRI 8.13+1.57 8.10+1.56 0.023
FEKH) <0.001
<12 4,404(2.69%) 395(2.30%)
12-24 20,022(12.23%) 1,586(9.24%)
25-60 47,964(29.30%) 4,335(25.27%)
>60 91,292(55.78%) 10,842(63.19%)
FRRAEZE <0.001
FEAE TR E 2 135,792(82.96%) | 13,763(80.21%)
e 27,890(17.04%) 3,395(19.79%)
T eS8 <0.001
fataAT—(E H 7%
g H T 8.46+2.31 8.46+2.30 0.943
8

e
%%HIU ﬁzggﬂ 1,105.10+621.10 | 1,098.20+623.20 0.169
N

gﬁ@g%{ I}gg 12.70+6.53 12.376.40 <0.001
TAEDER <0.001
— [ T 31,068(18.98%) 2,995(17.46%)
75 el E D 16,636(10.16%) 1,760(10.26%)
—fimbE 66,493(40.63%) 6,788(39.56%)
K HHmbE 49,485(30.23%) 5,615(32.72%)

it SETA-E BB THE A Student’s t-test » 5 Ry A IR A

Chi-squared test °
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t  LEEREZEE AN FETERFI

=51 TR LR ET DT - R DL RIFHEESESS L (40.90 5% ) e
RIAECRE BRI 5 1 (37.47 5%) < MERI SR OB 2 B b O i O B = e Y
FErr 9.68% - FHEIFHEN S » ZREy)\ > I 2= 5 - IR - A OBERE
2 Y25 1 T/F H AR H IR a8 Dt i O g2 Brim iy 2y L - FERIE
RHEE L EFAE AL EAVE T FFELFE L EA L2 ETER Y25 T ELFIE I O
TR S 596  FEVRIEZE T = 722 Biy/ N H G s ZAHR - TIERF80A L2 ErEis
Y25 T T AERE % (1,058.20 /NI ) #5542 BBy 25 1/ (1,108.5 /NEF ) = TAEDE
AE - W E YA O B2 B 27 Y 55 1.(36.81%) EL B & 7 fit 0 Bis s2 B 2 9 55 1
(29.90%) -

&9



% 51 EEEEIT ~ IR R LRSS O i a2l (R - B T AE IR0 7

N R
SETH s H

N= 165,967 N= 14,873 p-value
FEEGR) 37.47+9.28 40.90+11.18 <0.001
(el <0.001
El 107,110 (64.54%) 11,038 (74.22%)
78 58,857 (35.46%) 3,835 (25.78%)
FHAEFE 0.006
EE 108,097(65.13%) 9,521(64.02%)
REE 57,870(34.87%) 5,352(35.98%)
HEE MRS R
A H BEAREFfE] 6.74+1.14 6.61+1.19 <0.001
TR H B Fe 8.14+1.56 8.02+1.62 <0.001
FEH) <0.001
<12 4,263 (2.57%) 536(3.60%)
12-24 20,071(12.09%) 1,537(10.33%)
25-60 48.582(29.27%) 3,717(24.99%)
>60 93,051(56.07%) 9,083(61.07%)
FHIRTESE 0.923
SRR R 137,259 (82.70%) 12,296 (82.67%)
R 28,708 (17.30%) 2,577 (17.33%)
TAERFE
f@tmaT—{E B &
g H TE 8.474+2.32 8.24+2.14 <0.001
8

Ty

ggﬁl” T@gg& 1,108.50+626.30 1,058.20+561.30 <0.001
TAEDER] <0.001
— i E T 31,611 (19.05%) 2,452 (16.49%)
R E EHE 16,834 (10.14%) 1,562 (10.50%)
— AT 67,897 (40.91%) 5,384 (36.20%)
K EIm I 49,625 (29.90%) 5,475 (36.81%)

it SETA-E BB THE A Student’s t-test » 5 Ry A IR A

Chi-squared test °
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J\ -~ MR E AR T TAERTHEBE T

2 52 [EFASOIITERRDE - DT R R TAES TR 2 AR T8 TER
T ZERVHHRNE - ST = A BEAER - IEHERIL - RIL R R TIFHY 5 T8 4R
IER L H AR By 1.07 15 - PERIS M B R EGAVEIH - CMEE ST - WL R
[ AR5 L 4 e R BR SR 2 A M55 1Y 0.40 15 B0 AR H SR H HIREHRR
& » LIEHAemEHRAVIFE S - SO R B S E H e fErc® (BFEEE=1.00) >R
Tt ERYBIEAARE o MR HHERERF ISR EE By 0.92 Z28eat EAVEEEETHRR - FIEH
FEEEANER - FERFHEAEEEIT « L R R LRSS T 2 i 40 B i B
S LLACEE AN TEERE N (BEEE=091) - F&E » =M EILE
FEREEAHRE > BLAEEU/INTY 12 (8 F RS TAHED - o 4ERR R BR S b 2 e RV 2 L
FULERZ T (BFREEE=1.64) » HICZTIER—FARImAFRS THREEER 0.84 &
AT E LA E LTRSS T o FPRTESEI S - ARIRIERERS LY KRB MR
FHYERESER IR IFSE S THY 1.25 & - (@tgai—(E H & P98 H TIERE - REE
EAERE > (e ET—(E 5 s B LA 0B AR - TIRLAI S - WHEEEDL -
— IR R EEm DL S TS - I REE ARy 132~ 1.30 ~ 171 ZFEERER
ITBR S B B e R — B E 3T

91



= 52 FEEmmYL - YL R ARG LIRSS T RS 5 {8 AN B TR A MR M A

108 S [fFRSEH ELLE 95% = &l i
FER () 1.0 1.06-1.07*
eyl

7 ref -

4 0.40 0.38-0.41*
IERIRIES

TAE H RS 1.00 0.99-1.01
R H AR 0.92 0.92-0.93*
FHAEHF ]

G ref -
AEE 0.91 0.89-0.94*
FEH)

<12 ref -
12-24 0.84 0.77-0.92*
25-60 0.85 0.78-0.92*
>60 1.64 1.51-1.78*
FERIESE

HERFIRIESE ref -
BHRIRERE 1.25 1.21-1.29*
TAERFE

@t —{E B R EEE H TR 1.00 1.00-1.01
el —(E 3 R R 2 TAE HEL 0.99 0.98-0.99*
TAEDER

— A& E EDE ref -

77 e[ E BT 1.32 1.26-1.39%
—Mm DT 1.30 1.25-1.35%
TR [Eldm I 1.71 1.65-1.78*

5 RROR p <0.05 0 EATEEEE
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N~ REAEEEARTFETIERTHE T

2 53 [EFRAEOITERDL - W R R TES TREQ Z AR T H TIERT
ZEHAERAME - SRl = AR EHE > (HREE R R 2 R A K - PRI R
SLEEIAYSEIE  CMEE ST ~ UL R R TAESS T SRR E T B 1S THY
0.95 &% - $5° TAE H R R B HIEIREF S > TAF H REREIRAVERF R - LR EIR
EArEEEE I (BREEE=1.01) - Mk H RIS EEER 1.02 2t Bay
LR - FE R R RN R - BRI S E AT RO R R TS T8
=Y EREE K EALREEE B TREREREID (BFREE=1.19) - £E&ME > =
EOHHEBREEL S/ N 1 ZEEAAR - AR S S8 REREAMR - BEE/ N 12
{6 H #9255 THHEE - o KRR E B e 2= R KRR —F L ERELU RIS T (BFE
[E=0.74) » HEXELEMMBFLL ELF LTS TR EEER 0.74 > SRR KR LAY
5L FPATEEIN S - ARFIAERERAY S LY &R B PR E A AV E b2 SR R E SR 2 THY
1.01 % o ffdhmmn—{E H & P95 0 LIRS fdtens—E H & LI 0 &=
R ARRE - TAFPERIM = - S E P DR AR el P Aa T B — iR 2
GatiaE > BFELL B 114~ 1.01 ~ 133 =FAMREIRE QAR B AR —HEE
TEHE
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7 53 (e Eam i ~ WL R TAESS ThRE A 5 H (8 A A8 TAE R B AT

108 T8 JREEH FELE 95% (S HEIE Y
FHEE(5%) 1.02 1.02-1.02%*
a1l

7 ref -

S 0.95 0.91-1.00
AR

TAF H eERRHS 1.01 0.99-1.03
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Association between Occupational Characteristics and Overweight and
Obesity among Working Korean Women: The 2010-2015 Korea national
Health and Nutrition Examination Survey

(55
(F13)

Eum, M. J., & Jung, H. S. (2020)

&L

Abstract: Associations between several occupational characteristics and
obesity are not fully elucidated in Korean working populations, especially in
females. This study investigated associations between occupational
characteristics and overweight/obesity among Korean women. Data on 2090
female workers (the mean age was 38.8 & (.2 years), extracted from Korean
national Health and Nutrition Examination Surveys in 2010-2015, were
analyzed and showed that 6.8% of subjects were underweight, 50.8% had
normal weight, 20.1% were overweight, and 22.2% were individuals with
obesity. Multiple regression analysis was performed to examine associations
between occupational characteristics and overweight/obesity, after
controlling for demographic, behavioral, and health-related characteristics.
The reference group was normal weight. Working hours were strongly
associated with overweight/obesity. The odds ratio (OR) of obesity in
women who worked for >60 h per week was 2.68 (95% confidence interval:
[CI] 2.13-3.36) compared with those who worked for<40h. Night/shift
workers were 1.21 times (95% confidence interval: [CI] 1.01-1.45) more
likely to experience obesity than day or evening workers. In conclusion,
obesity rates increase among female workers with longer working hours and
those who work at night or in shifts. Occupational characteristics should be
considered in the prevention of obesity among working women.
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Association between work schedules and motivation for lifestyle change in
workers with overweight or obesity: a cross-sectional study in Japan

(5=
(F103)

Tanikawa, Y., Kimachi, M., Ishikawa, M., Hisada, T., Fukuhara, S., &
Yamamoto, Y. (2020)

PO

Objective: To investigate the association between work schedules and
motivation for behavioural change of lifestyle, based on the transtheoretical
model (TTM) in workers with overweight or obesity.

Design: A cross-sectional observational study.

Setting: A healthcare examination centre in Japan.

Participants: Between April 2014 and March 2016, we recruited 9243
participants who underwent healthcare examination and met the inclusion
criteria, namely, age 20—65 years, body mass index (BMI) >25 kg/m?2 and
fulltime workers.

Exposure: Night and shift (night/shift) workers were compared with daytime
workers in terms of motivation for behavioural change.

Primary and secondary outcome measures: The primary outcome was action
and maintenance stages of change (SOC) for lifestyle in TTM. In a subgroup
analysis, we investigated interactions between characteristics, including age,
sex, BMI, current smoking, alcohol habits, hours of sleep and working
hours.

Results: Overall, 1390 participants (15.0%) were night/shift workers;
night/shift workers were younger (median age (IQR): 46 (40-54) vs 43 (37—
52) years) and the proportion of men was lesser (75.4 vs 60.9%) compared
with daytime workers. The numbers of daytime and night/shift workers in
the action and maintenance SOC were 2113 (26.9%) and 309 (22.2%),
respectively. Compared with daytime workers, night/ shift workers were less
likely to demonstrate action and maintenance SOC (adjusted OR (AOR):
0.85, 95% CI: 0.74 to 0.98). In a subgroup analysis that included only those
with long working hours (>10 hours/day), results revealed a strong inverse
association between night/shift work and action and maintenance SOC
(AOR: 0.65, 95% CI: 0.48 to 0.86). A significant interaction was observed
between long working hours and night/shift work (P for interaction=0.04).
Conclusions: In workers with overweight or obesity, a night/shift work
schedule was associated with a lower motivation for behavioural change in
lifestyle, and the association was strengthened in those with long working
hours.
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Meta-analysis on shift work and risks of specific obesity types

({31
(F13)

M. Sun , W. Feng , F. Wang , P. Li, Z. Li, M. Li, G. Tse, J. Vlaanderen , R.
Vermeulen and L. A. Tse. (2018)

EEES

Aims: This systematic review and meta-analysis evaluated the associations
between shift work patterns and risks of specific types of obesity.

Methods: PubMed was searched until March 2017 for observational studies
that examined the relationships between shift work patterns and obesity.
Odds ratio for obesity was extracted using a fixed-effects or random-effects
model. Subgroup meta-analyses were carried out for study design, specific
obesity types and characteristics of shift work pattern.

Results: A total of 28 studies were included in this meta-analysis. The
overall odds ratio of night shift work was 1.23 (95% confidence interval =
1.17-1.29) for risk of obesity/overweight. Cross-sectional studies showed a
higher risk of 1.26 than those with the cohort design (risk ratio = 1.10). Shift
workers had a higher frequency of developing abdominal obesity (odds ratio
= 1.35) than other obesity types. Permanent night workers demonstrated a
29% higher risk than rotating shift workers (odds ratio 1.43 vs. 1.14).
Conclusion: This meta-analysis confirmed the risks of night shift work for
the development of overweight and obesity with a potential gradient
association suggested, especially for abdominal obesity. Modification of
working schedules is recommended, particularly for prolonged permanent
night work. More accurate and detailed measurements on shift work patterns
should be conducted in future research.
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Overweight and obesity in shift workers: associated dietary and lifestyle
factors
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Victoria M. O’Brien , Fiona M. Nea , L. Kirsty Pourshahidi , M. Barbara E.
Livingstone , Laura Bardon , Ciara Kelly , John M. Kearney , Clare A.
Corish.(2020)
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Background: Approximately 17% of the European Union workforce is
engaged in shift work. Shift work has been associated with a number of
chronic conditions, including obesity and obesity-related metabolic diseases.
The aim of this study was to explore the dietary and lifestyle behaviours of
shift workers with a healthy vs. overweight/ obese body mass index (BMI).
Methods: A cross-sectional study was conducted on 1080 shift workers
using a 15-min, telephone-administered questionnaire developed from
qualitative research on Irish shift workers and national dietary intake data.
Demographic and work-related factors, as well as dietary and lifestyle
behaviours were recorded. BMI was calculated using self-reported height
and weight. Univariate and multivariate logistic regression methods were
used to analyze data according to BMI category.

Results: Over 40% of shift workers were classified as overweight or obese.
Multivariate analysis indicated that being male [P < 0.001, aOR =2.102,
95% CI (1.62-2.73)] and middle- or older-aged were independently
associated with overweight and obesity [P < 0.001, aOR =2.44 95% CI
(1.84-3.24) and P < 0.001, aOR = 2.9 95% CI (1.94-4.35), respectively].
Having a medium-high consumption of fried foods was independently
associated with overweight and obesity [aOR =1.38, 95% CI (1.06—1.8)].
Conclusions: Similar to the general population, overweight and obesity were
strongly associated with male sex and middle- or older-age. Male shift
workers may benefit from targeted dietary and lifestyle advice specifically
focused on limiting fried foods to help protect against overweight and
obesity.
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Is shift work associated with a higher risk of overweight or obesity? A
systematic review of observational studies with meta-analysis

s % Qiaoyan Liu, Jun Shi, Peng Duan, Bing Liu, Tongfei Li, Chao Wang ,

A7) Hui Li, Tingting Yang , Yong Gan , Xiaojun Wang , Shiyi Cao , Zuxun
Lu.(2018)

Wi | Background: An increasing number of original studies suggest that exposure

to shift work could be associated with the risk of overweight and obesity,
but the results remain conflicted and inconclusive. This study aimed to
quantitatively synthesize available epidemiological evidence on the
association between shift work and the risk of overweight and obesity by a
meta-analysis.

Methods: The authors searched PubMed, Embase and the reference lists of
all included studies up to April 2017, with a verification search in December
2017. Inclusion criteria were original studies that reported odds ratios,
relative risks or hazard ratios (ORs, RRs or HRs, respectively) of at least
one outcome of overweight or obesity. Summary risk estimates were
calculated by random-effect models.

Results: Twenty-six studies (7 cohort studies, 18 cross-sectional studies and
1 case— control study) involving 311 334 participants were identified.
Among these studies, the cut-off points of overweight and obesity varied
greatly, so the heterogeneity was substantial; however, the results were
stable. Shift work was found to be positively associated with the risk of
overweight [RR: 1.25; 95% confidence interval (95% CI): 1.08—1.44] and
obesity (RR: 1.17; 95% CI: 1.12-1.22).

Conclusions: Individuals involved in shift work are more likely to become
overweight or obese. Appropriate preventive interventions in the
organization of shift schedules according to ergonomic criteria would allow
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shift workers to avoid potential health impairment.
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Shift work and the risk of cardiovascular disease. A systematic review and
meta-analysis including dose—response relationship

?ﬁ
mff

(F13)

Torquati, L., Mielke, G. 1., Brown, W. J., & Kolbe-Alexander, T. (2018)

PO

Objectives The aim of this review was to assess the risk of cardiovascular
disease (CVD) events associated with shift work and determine if there is a
dose—response relationship in this association.

Method Electronic databases (PubMed, Scopus, and Web of Science) were
searched for cohort or case—control control study designs in any population,
reporting exposure to shift work as the main contributing factor to estimate
CVD risk. For each study, adjusted relative risk (RR) ratios and 95%
confidence intervals (CI) were extracted, and used to calculate the pooled
RR using random-effect models. Meta-regression analysis was conducted to
explore potential heterogeneity sources. Potential non-linear dose—response
relationships were examined using fractional polynomial models.

Results We included 21 studies with a total of 173 010 unique participants.
The majority of the studies were ranked low-to-moderate risk of bias. The
risk of any CVD event was 17% higher among shift workers than day
workers. The risk of coronary heart disease (CHD) morbidity was 26%
higher (1.26, 95% CI 1.10-1.43, I>= 48.0%). Sub-group analysis showed an
almost 20% higher risk of CVD and CHD mortality among shift workers
than those who did not work shifts (1.22, 95% CI 1.09-1.37, I’= 0% and
1.18, 95% CI 1.06-1.32 I? =0%; respectively). After the first five years of
shift work, there was a 7.1% increase in risk of CVD events for every
additional five years of exposure (95% CI 1.05—-1.10). Heterogeneity of the
pooled effect size (ES) estimates was high (I>=67%), and meta-regression
analysis showed that sample size explained 7.7% of this.

Conclusions The association between shift work and CVD risk is non-linear
and seems to appear only after the first five years of exposure. As shift work
remains crucial for meeting production and service demands across many
industries, policies and initiatives are needed to reduce shift workers’ CVD
risk.
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Shift work and risk of cardiovascular disease morbidity and mortality: A
dose-response meta-analysis of cohort studies

{E&
(F13)

Wang, D., Ruan, W., Chen, Z., Peng, Y., & Li, W. (2018).

&L

Background: Previous studies have suggested that shift work is associated
with a higher risk of cardiovascular disease. However, the quantitative dose—
response relationship between duration of shift work and cardiovascular
disease risk is still unknown. We aimed to evaluate the dose—response
association between duration of shift work and risk of cardiovascular
disease morbidity and mortality. Methods: PubMed and Embase were
searched from inception to 1 December 2017. Prospective cohort studies
that reported the associations between duration of shift work and
cardiovascular disease risk with at least three categories were included. Data
were pooled by using fixed or random effect models. The continuous dose—
response associations were assessed by using fixed effect restricted cubic
splines with four knots.

Results: Five prospective cohort studies with 10 reports were included. No
evidence of a curvilinear association was observed between duration of shift
work and risk of cardiovascular disease, similar findings were observed in
cardiovascular disease morbidity and mortality. The summary relative risk
(RR) of an increase of 5 years of shift work was 1.05 (1.04-1.07) with
moderate heterogeneity (P=0.142, 1 >= 33.2%) for cardiovascular disease,
1.06 (1.04—-1.08) with low heterogeneity (P=0.279, 1= 21.7%) for
cardiovascular disease morbidity, and 1.04 (1.02—1.06) with moderate
heterogeneity (P = 0.135, I = 38.5%) for cardiovascular disease mortality,
respectively.

Conclusions: Shift work could probably increase the risk of cardiovascular
disease and cardiovascular disease mortality in a dose-response way. These
findings could have implications for guideline recommendations regarding
the risk related to shift schedules.
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Does working long hours increase the risk of cardiovascular disease for
everyone?

TE#
(1)

Lee, D. W., Kim, H. R., Myong, J. P., Choi, J., Hong, Y. C., & Kang, M. Y.
(2019)

EEES

Introduction It has been suggested that long working hours are associated
with cardiovascular disease (CVD). Although studies on health inequality
caused by income inequality have been performed, income levels of workers
have been considered only as an adjusting factor in the relationship between
long working hours and CVD. In the present study, we investigated the
modifying effects of household income level in the relationship between
working hours and estimated risk of CVD.

Materials and Methods We analysed a total of 11,602 Koreans who were
randomly enrolled in the Korea national Health and Nutrition
Examination Survey (2007-2016) with complete data. Nonparametric
associations between weekly working hours and estimated risk of CVD
were explored according to quartiles of equalised household income by
gender, and the size of linear associations among weekly working hours and
estimated CVD risk after stratifying for equalised household in-come by
gender was considered.

Results A 4.1% increased risk of CVD was associated with 10 hours or
longer per day weekly working hours among males with the highest
household income after adjusting for age, equalised household income,
occupation, and shift work, but such was not associated among lower
income groups. Negative associations between equalised household income
and estimated CVD risk were observed only among low household income
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males.

Conclusion Long working hours and household income level can have
differential effects on the risk of CVD by socioeconomic status. This study
shows that positive income effect may dominate the potential negative effect
of long working hours with respect to the risk of CVD in the low-income

group.
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Metabolic and cardiovascular consequences of shift work: The role of
circadian disruption and sleep disturbances

TE#
(F1)

Kervezee L, Kosmadopoulos A, Boivin DB.(2020)

EEES

Shift work, defined as work occurring outside typical daytime working
hours, is associated with an increased risk of various non-communicable
diseases, including diabetes and cardiovascular disease. Disruption of the
internal circadian timing system and concomitant sleep disturbances is
thought to play a critical role in the development of these health problems.
Indeed, controlled laboratory studies have shown that short-term circadian
misalignment and sleep restriction independently impair physiological
processes, including insulin sensitivity, energy expenditure, immune
function, blood pressure and cardiac modulation by the autonomous nervous
system. If allowed to persist, these acute effects may lead to the
development of cardiometabolic diseases in the long term. Here, we discuss
the evidence for the contributions of circadian disruption and associated
sleep disturbances to the risk of metabolic and cardiovascular health
problems in shift workers. Improving the understanding of the physiological
mechanisms affected by circadian misalignment and sleep disturbance will
contribute to the development and implementation of strategies that prevent
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or mitigate the cardiometabolic impact of shift work.
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Consequences of Circadian Disruption in Shift Workers on Chrononutrition
and their Psychosocial Well-Being

{E&
(F13)

Mohd Azmi NAS, Juliana N, Mohd Fahmi Teng NI, Azmani S, Das S,
Effendy N.(2020)
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The workers and employees in various institutions are subjected to different
shifts and work schedules. The employees work not only at daytime but also
during odd hours at night. The biological clock of an individual is often
altered during night shifts. This affects the psychosocial well-being and
circadian nutritional intake of the worker. Disturbance in circadian rhythm
results in the development of metabolic disorders such as hypertension,
dyslipidemia, dysglycemia, and abdominal obesity. In the present review, we
discuss the nature of shift work, sleep/wake cycle of an individual,
chrononutrition, dietary habits, and meal changes with regard to timing and
frequency, related to shift work. We also discuss the relationship between
nutritional intake and psychosocial well-being among shift workers. The
review may be beneficial for prevention of metabolic disorders and
maintaining sound psychological condition in shift workers.
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The Role of Circadian Misalignment due to Insomnia, Lack of Sleep, and
Shift Work in Increasing the Risk of Cardiac Diseases

(5=
(F103)

Khan S, Malik BH, Gupta D, Rutkofsky. (2020)

PO

Around 121.5 million people suffer from cardiovascular diseases globally.
The risk of cardiovascular diseases increases with advancing age in both
genders. Circadian rhythm is responsible for a streamlined functioning of
various body functions. Certain functions and hormones have their peak
levels according to the biological day or night of circadian rhythm. Shift
work and sleep disorders like obstructive sleep apnea can cause circadian
misalignment that affects different metabolic, immunological, and
cardiovascular functions, which ultimately increases the risk of
cardiovascular diseases. We systematically searched the online database
PubMed to find papers on randomized controlled trials (RCTs) from the past
five years, evaluating the role of shift work and different sleep disorders in
causing circadian misalignment and its effect on the risk of cardiovascular
diseases. Fifty papers were shortlisted, and after the application of various
inclusion and exclusion criteria, 18 papers were chosen; and then after a
thorough analysis of the text, eight papers were selected for the review. All
papers were evaluated for quality. Two papers focused on the effect of shift
work on cardiovascular diseases, whereas five papers evaluated the role of
sleep disorders on circadian rhythm and the risk of cardiovascular diseases.
Shift work and sleep-related disorders were found to cause circadian
misalignment, and it was found to be associated with an increase in the risk
of cardiovascular diseases. Managing these disorders can help reduce the
risk of cardiovascular diseases.
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Burnout in the intensive care unit professionals A systematic review
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Chuang, C. H., Tseng, P. C., Lin, C. Y., Lin, K. H., & Chen, Y. Y. (2016)
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Background: Burnout has been described as a prolonged response to chronic
emotional and interpersonal stress on the job that is often the result of a
period of expending excessive effort at work while having too little recovery
time. Healthcare workers who work in a stressful medical environment,
especially in an intensive care unit (ICU), may be particularly susceptible to
burnout. In healthcare workers, burnout may affect their well-being and the
quality of professional care they provide and can, therefore, be detrimental
to patient safety. The objectives of this study were: to determine the
prevalence of burnout in the ICU setting; and to identify factors associated
with burnout in ICU professionals.

Methods: The original articles for observational studies were retrieved from
PubMed, MEDLINE, and Web of Science in June 2016 using the following
MeSH terms: “burnout” and “intensive care unit”. Articles that were
published in English between January 1996 and June 2016 were eligible for
inclusion. Two reviewers evaluated the abstracts identified using our search
criteria prior to full text review. To be included in the final analysis, studies
were required to have employed an observational study design and
examined the associations between any risk factors and burnout in the ICU
setting.

Results: Overall, 203 full text articles were identified in the electronic
databases after the exclusion of duplicate articles. After the initial review, 25
studies fulfilled the inclusion criteria. The prevalence of burnout in ICU
professionals in the included studies ranged from 6% to 47%. The following
factors were reported to be associated with burnout: age, sex, marital status,
personality traits, work experience in an ICU, work environment, workload
and shift work, ethical issues, and end-of-life decision-making.
Conclusions: The impact of the identified factors on burnout remains poorly
understood. Nevertheless, this review presents important information,
suggesting that ICU professionals may suffer from a high level of burnout,
potentially threatening patient care. Future work should address the effective
management of the factors negatively affecting ICU professionals.
Abbreviations: CI = confidence interval, DP = depersonalization, EE =
emotional exhaustion, ICCs = intraclass correlation

coefficients, ICU = intensive care unit, MBI = Maslach burnout inventory,
MeSH = medical subject headings, OR = odds ratio, PA =

personal accomplishment, WHO = World Health Organization.
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A study on the characteristics of Maslach Burnout Inventory-General Survey
(MBI-GS) of workers in one electronics company

=
mft

Chot, Y. G., Choi, B. J., Park, T. H., Uhm, J. Y., Lee, D. B., Chang, S. S., &

Kim, S. Y. (2019
() 219
LB | Background: This study investigated characteristics according to

demographic, occupational factors of Maslach Burnout Inventory-General
Survey (MBI-GS) and related scales to MBI-GS.

Methods: The subjects of the study were 3,331 workers in 3 different
workplaces of one electronics company. They filled in demographic factors
surveys, occupational factors surveys, MBI-GS, Korean Occupational Stress
Scale-Short Form (KOSS-SF), Patient Health Questionnaire-9 (PHQ-9), and
World Health Organization Quality Of Life-Abbreviated version
(WHOQOL-BREF). The correlations between sub-scales of MBI-GS and
KOSS-SF, PHQ-9, WHOQOL-BREF were analyzed respectively. And
KOSS-SF, PHQ-9, and WHOQOLBREF were categorized; mean scores of
sub-scales of MBI-GS were compared; and the quartiles of sub-scales of
MBI-GS were presented.

Results: A comparison of mean scores of MBI-GS according to
demographic and occupational factors showed a significant difference
according to age, problem drinking behavior, working time, and working
duration in exhaustion regardless of sex. In professional efficacy, a
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significant difference was observed in age, marital status, working type, and
working duration. And as a result of correlation analysis, the correlation
coefficient between exhaustion and PHQ-9 was the highest regardless of
sex. In addition, regardless of sex, exhaustion and cynicism scores tended to
increase and professional efficacy score tended to decrease as the work
stress level rose. Same tendency is shown in case of the more severe the
symptom of depression and the lower quality of life. When the quartile for
sub-scales' score of MBI-GS were investigated, the burnout was more
pronounced in female than in male.

Conclusions: Many demographic and occupational factors affect burnout
were identified in one electronics company, and we investigated which sub-
scales of MBI-GS were affected. Through this study, burnout characteristics
were identified in a few population group of Korea, and the results are
expected to be useful for burnout risk group identification, counseling, etc.

RO

— % B\ E LAY Maslach Burnout Inventory-General Survey (MBI-
GS) FrEbtse

S

B 5 AFSEfR$E Maslach Burnout Inventory-General Survey (MBI-GS)
FINCI4EETEE ~ BRSEIRZ LUK 81 MBI-GS HHRIHY & FE S RofE T 7 38
E o

I3 SRR — X E A E 3 {EARETESAY 3,331 HTA -
i HEE T AORZEHRE - BeEHZRHE - MBI-GS - #EBCER &
- (KOSS-SF) » & {#FERG (PHQ-9) FItH A AHARA A S
'HE4E% M (WHOQOL) -BREF )« 4355347 T MBI-GS #1 KOSS-
SF » PHQ-9 » WHOQOL-BREF %835 > AR » ¥ KOSS-
SF » PHQ-9 A1 WHOQOLBREF #1774 ~ thi#k MBI-GS F&FRHY ¥
B AERH MBI-GS T-8RAIUirE -

GER IR AN OIS FIRE R Z ¥ MBI-GS HY-E 9157 1 TEREL
GEREUR  RIBFRS - ARTERVECETT Ry ~ TAERFEFIRER 1180y T
TEIFRT > ANEmtEn| » HEREEZE - FBCESEETH » BZEFF -
SR ~ TARAA TR A 2= 22 - MERA MRS SR L
AdEERE - iR EE7E PHQ-9  MEIRVAHR (RS = » 599h » BB TAF
BRTJRIEEND » R AETIRCE M SRR & A A0 - S SRE RET
AR > {T@EINE R E A E EREN B R A EENES - &
Fi 24 MBI-GS &8IV A 8y - 2RV e B R AA AT -
G - E—RET A AP RIS EBEGTHET S N OS2
K2 AFTFEAE MBI-GS YL T #7 R 5228 o i@miEIS AT - 1
JE T HEE DB BFRRCE SRR THIZ GRS A BB G T E
b NEEHVEER] > a0 o

199




fifssi OERERRA R R

FOHRRE

Shift work and mental health: a systematic review and meta-analysis
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Zhao, Y., Richardson, A., Poyser, C., Butterworth, P., Strazdins, L., & Leach,
L. S. (2019).
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Background Shift work is common. However, research fndings are mixed
regarding the impact of shift work on mental health. This systematic review
sought to provide a comprehensive summary of existing research examining
the association between diferent types of shift work and mental health. The
review included large-scale, non-occupation-specifc research.

Methods Four electronic databases PubMed, PsycINFO, Web of Science and
SCOPUS were searched to identify studies that reported on the statistical
association between shift work and mental health and that used population-
based samples. Two reviewers extracted information about study
characteristics and data on the association between shift work and mental
health. A meta-analysis was performed for longitudinal studies adopting a
‘broad binary’ measure of shift work.

Results Thirty-three studies were included in the final review—10 cross-
sectional studies, 22 longitudinal studies, and 1 study that included both.
Findings were grouped based on whether the measure of shift work focussed
on: (1) night/evening work, (2) weekend work, (3) irregular/unpredictable
work schedule, or (4) a broad binary measure. There was a reasonable level
of evidence that overall, when a broad binary measure was adopted, shift
work was associated with poorer mental health—this fnding was supported
by the meta-analysis results. There was also some evidence that
irregular/unpredictable work was associated with poorer mental health.
There was less evidence for night/evening and minimal evidence for
weekend work. Inconsistencies in study methodology, limited contrasting
and combining the results.

Conclusions The association between shift work and mental health is
diferent across types of shift work. The evidence is strongest for a broad
binary, general measure of shift work and for irregular or unpredictable shift
work. There is a need for continued research that adopts consistent and clear
measures of shift work.
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Shift Work and Poor Mental Health: A Meta-Analysis of Longitudinal Studies
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Torquati, L., Mielke, G. 1., Brown, W. J., Burton, N. W., & Kolbe-
Alexander, T. L. (2019).
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Background. Shift work is characterized by employees working outside the
standard hours of 7:00 AM to 6:00 PM. Because shift work includes night
work, the normal sleep—wake cycle (circadian rhythm) is disrupted, with
potential consequences for shift workers’ physical and mental health.
Objectives. To assess the pooled effects of shift work on mental health and
to evaluate whether these differ in men and women.

Search Methods. We searched PubMed, Scopus, and Web of Science
databases for peer-reviewed or government reports published up to August
2018

Selection Criteria. To be included, studies had to be longitudinal or case—
control studies of shift work exposure associated with adverse mental health
outcomes. For subanalyses, we grouped these outcomes as anxiety
symptoms, depressive symptoms, or general poor mental health symptoms.
Data Collection and Analysis. We followed the Meta-Analysis of
Observational Studies in Epidemiology Group guidelines. We extracted
adjusted risk estimates for each study to calculate pooled effect sizes (ESs)
using random effect models and metaregression analysis to explore sources
of heterogeneity.

Main Results. We included 7 longitudinal studies, with 28 431 unique
participants. Shift work was associated with increased overall risk of
adverse mental health outcomes combined (ES = 1.28; 95% confidence
interval [CI] = 1.02, 1.62; 1?=70.6%) and specifically for depressive
symptoms (ES = 1.33; 95% CI =1.02, 1.74; 12 = 31.5%). Gender
differences explained more than 90% of heterogeneity, with female shift
workers more likely to experience depressive symptoms than female non—
shift workers (odds ratio = 1.73; 95% CI = 1.39, 2.14).

Authors’ Conclusions. To our knowledge, this is the first meta-analysis to
investigate the pooled effects of shift work on the risk of poor mental health,
including sub-analyses by type of poor mental health and gender. Shift
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workers, particularly women, are at increased risk for poor mental health,
particularly depressive symptoms.

Public Health Implications. Depression accounts for 4.3% of the global
burden of disease and incidence, with mental disorders worldwide predicted
to cost US $16.3 million by 2030. With 1 in 5 people in the United States
and Europe doing shift work, and the increased risk of poor mental health
among shift workers, shift work industries are a priority context for reducing
this burden. Workplace health promotion programs and policies are needed
to minimize shift workers’ risk of poor mental health.
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Mental Health Consequences of Shift Work: An Updated Review
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Brown JP, Martin D, Nagaria Z, Verceles AC, Jobe SL, Wickwire EM(2020)
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Purpose of Review
Approximately 25% of employed individuals engage in shift work, which
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can substantially alter opportunities for restorative sleep. Being tired on the
job can lead to safety risks in professions such as healthcare, first
responders, manufacturing, and numerous others. In addition to the physical
stress and health consequences of shift work, recent evidence links shift
work to poor mental health outcomes. The current review examines the
literature from 2016 onward, emphasizing the impact of shift work on
mental health.

Recent Findings

Shift work is associated with considerable impacts on sleep, depressed
mood and anxiety, substance use, impairments in cognition, lower quality of
life, and even suicidal ideation. Pronounced sleep disturbances frequently
underlie the mental health consequences of shift work.

Summary

Shift work can have physical, mental health, and safety consequences.
Future research should aim to better understand the interplay of shift work,
sleep, and mental health and seek to mitigate the adverse consequences of
shift work.
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Working Time Society consensus statements: Evidence-based effects of shift
work on physical and mental health.

Moreno CRC, Marqueze EC, Sargent C, Wright Jr KP Jr, Ferguson SA,
Tucker P.(2019)

Potential effects of shift work on health are probably related to the
misalignment between the light-dark cycle and the human activity-rest
cycle. Light exposure at night mediates these effects, including social
misalignment and leads to an inversion of activity and rest, which, in turn, is
linked to changes in behaviours. This article reviews the epidemiological
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evidence on the association between shift work and health, and possible
mechanisms underlying this association. First, evidence from findings of the
meta-analyses and systematic reviews published in the last 10 yr is
presented. In addition, it reports the larger single-occupation studies and
recent large population-based studies of the general workforce. Koch’s
postulates were used to evaluate the evidence related to the development of
disease as a result of exposure to shift work. Finally, we discussed
limitations of the multiple pathways that link shift work with specific
disorders and the methodological challenges facing shift work research. We
concluded that the clearest indications of shift work being the cause of a
disease are given when there is a substantial body of evidence from high
quality field studies showing an association and there is good evidence from
laboratory studies supporting a causal explanation of the link.
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Night Work and the Risk of Depression
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(1)

Angerer P, Schmook R, Elfantel I, Li J(2017)
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Background: Working the night shift interferes with the circadian
chronobiological rhythm, causing sleep disturbances, fatigue, and
diminished wellbeing, and increases the risk of serious disease. The question
whether night work increases the risk of depression has not been adequately
studied to date.

Methods: We carried out a systematic, broadly conceived literature search in
the PubMed, Scopus, PsycINFO, and PSYNDEX databases and the
Medpilot search portal on the topic of nighttime shift work and mental
illness.

Results: The search yielded 5682 hits, which were narrowed down by
predefined selection criteria to 11 high-quality longitudinal studies on the
relationship between nighttime shift work and depressive illness. Only these
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11 studies were subjected to further analysis. 3 of 4 studies on nighttime
shift work in the health professions (almost exclusively nursing) revealed no
association with depression over an observation period of two years. On the
other hand, 5 studies on nighttime shift work in occupations outside the
health sector, with observation periods of two or more years, yielded
evidence of an elevated risk of depression after several years of nighttime
shift work, but not in any uniform pattern. A supplementary meta-analysis of
5 of the studies revealed a 42% increase of the risk of depression among
persons working the night shift (95% confidence interval [0.92; 2.19]).
Psychosocial working conditions that have a negative influence on health
partially account for these associations.

Conclusion: Although there is evidence that nighttime shift work (at least, in
occupations outside the health sector) does increase the risk of depression,
this evidence is not strong enough to sustain a general medical
recommendation against shift work for employees with depressive
conditions. It would seem appropriate to address this question on an
individual basis, with strong support from physicians and close attention to
the deleterious psychosocial factors associated with shift work.
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Associations of rotational shift work and night shift status with
hypertension: a systematic review and meta-analysis
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Manohar, S., Thongprayoon, C., Cheungpasitporn, W., Mao, M. A., &
Herrmann, S. M. (2017).
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Background: The reported risks of hypertension (HTN) in rotating shift and
night shift workers are controversial. The objective of this meta-analysis
was to assess the association between shift work status and HTN.

Methods: A literature search was performed using MEDLINE, EMBASE
and Cochrane Database from inception through October 2016. Studies that
reported odds ratios (OR) comparing the risk of HTN in shift workers were
included. A prespecified subgroup analysis by rotating shift and night shift
statuses were also performed. Pooled OR and 95% confidence interval (CI)
were calculated using a random-effect, generic inverse variance method. The
protocol for this study is registered with International Prospective Register
of Systematic Reviews; no. CRD42016051843.

Results: Twenty-seven observational studies (nine cohort and 18 cross-
sectional studies) with a total of 394 793 individuals were enrolled. The
pooled ORs of HTN in shift workers in cohort and cross-sectional studies
were 1.31 (95% CI, 1.07-1.60) and 1.10 (95% CI, 1.00-1.20), respectively.
When meta-analysis was restricted only to cohort studies in rotating shift,
the pooled OR of HTN in rotating shift workers was 1.34 (95% CI, 1.08—
1.67). The data regarding night shift and HTN in cohort studies was limited.
The pooled OR of HTN in night shift workers in cross-sectional studies was
1.07 (95% CI, 0.85-1.35).

Conclusion: Based on the findings of our meta-analysis, shiftwork status
may play an important role in HTN, as there is a significant association
between rotating shift work and HTN. However, there is no significant
association between night shift status and risk of HTN.
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Shift work and long work hours and their association with chronic health
conditions: A systematic review of systematic reviews with meta-analyses
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Rivera, A. S., Akanbi, M., O'Dwyer, L. C., & McHugh, M. (2020).

PO

Background Previous reviews have demonstrated that shift work and long
work hours are associated with increased risk for chronic conditions.
However, these reviews did not comprehensively assessed the body of
evidence, and some were not conducted in a systematic manner. A better
understanding of the health consequences of shift work and long work hours
will aid in creating policy and practice recommendations. This review
revisits the epidemiologic evidence on the association of shift work and long
work hours with chronic conditions with particular emphasis on assessing
the quality of the evidence.

Methods and findings We conducted a systematic review of systematic
reviews with meta-analyses (SR-MA) that assessed the link between shift
work or long work hours and chronic conditions (PROSPERO
CRD42019122084). We evaluated the risk of bias of each SR-MA using
AMSTAR v2 and assessed the overall evidence for each condition using the
GRADE approach. We included 48 reviews covering cancers,
cardiovascular diseases, metabolic syndrome and related conditions,
pregnancy complications, depression, hypertension, and injuries. On
average, only 7 of 16 AMSTAR items were fulfilled. Few SR-MAs had a
registered protocol and nearly all failed to conduct a comprehensive search.
We found moderate grade evidence linking shift work to breast cancer and
long work hours to stroke. We found low grade evidence linking both shift
work and long work hours with low to moderate increase in risk for some
pregnancy complications and cardiovascular diseases. Low grade evidence
also link long work hours and depression.

Conclusions Moderate grade evidence suggest that shift work and long work
hours increase the risk of breast cancer and stroke, but the evidence is
unclear on other chronic conditions. There is a need for high-quality studies
to address this gap. Stakeholders should be made aware of these increased
risks, and additional screening and prevention should be considered,
particularly for workers susceptible to breast cancer and stroke.
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