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Abstract

The Economic Burden of Diseases Attributable to
Overwork and Policy Implications in Korea

Project Head-Jung, Youn

In Korea, diseases, death, and accidents due to overwork
have recently increased. This study aimed to examine the asso-
ciation between overwork and worker's health and to estimate
the economic burden of diseases attributable to overwork in
Korea for the year 2016 from a societal perspective. This study
also tried to identify the problems of current social security
systems related to overwork and to suggest the future direction
needed to strengthen the safety net.

As a result of a systematic literature review and quantitative
analyses, we examined the significant association between
overwork and health status. The annual costs of diseases attrib-
utable to overwork was estimated to be between 5 trillion and 7
trillion won in Korea.

Our results highlight the importance of developing the effec-
tive prevention policies for overwork. In addition, active inter-
vention is required to avoid the additional social risk when

workers’ health problems are caused by overwork.

Co-Researchers: Kim, Sujin- Song, Eunsol-Oh, Sujin-Kim, Soojung - Woo, Kyungsook
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(B 2-2) 2ZE 3T =SAR B 252(2016H)
I LEAZ L=5X HIE(%)
a2 BIUN) | BORARY | F 36AIZH O | = 52zt =1t

EAE | OIRF | FA| | FAL | OAF | MA| | HAE | AL | MR | A | GIAF | EA|

2|kt 46.043.6|45.8|44.0(41.0|43.8| 5.0| 81| 5.3|19.8|12.2|19.2

N 43.9|38.4|41.2|43.0(40.0|40.0| 9.5|21.0|15.1|15.2| 6.2|10.8

ALEE! 44.8139.4|42.3|44.0(40.0|41.0| 5.1|15.4|10.0|14.3| 4.5| 9.7

MHIAZL 1 46.4|40.9|42.7|48.0|40.0(44.0|18.1|31.6|27.1|35.6|26.8{29.8
I

HOfE| 46.5(40.1|42.8|45.0|40.0|42.0]/10.2|25.6(19.1|28.7|15.2|20.9
SOIARE | 45.8(39.5|44.7|45.8(44.2|45.0/12.9|38.6(17.1|30.9|12.9|27.9
7IS% 45.044.2|44.9]45.0(45.0|45.0{10.2|14.3|10.7|21.0|23.1|21.2

BR7|H | 48.3]44.8|47.7|48.0145.0148.0| 5.1| 8.6| 5.7|30.3|18.628.4
Hale 22X 144.5136.2140.2145.0(40.0|40.0|21.1|37.5|29.7|29.6 | 12.5|20.7
M &Y |45.5(39.2(42.7|45.0|40.0|42.0|10.0|24.2|16.2|22.3[12.0|18.0

SOE (F 2-3) AYA| TFRAR FY B AT FAZ i%x}
of vl Holzth 29 Wit EATHE ALY TR 100~299919]

FOIA] 44.54k0.2 71 9k, 30091 ol ARigol 43 347k %
1 HS ol9ith F 524KF 23} FAZE wEA WSS 591 vjek A

ZFASH= QAR W ot
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FY =S L=SAt HIZ(%)
T2 BR U SUARD | F 36AREDRE | F 52417 =3}
AL | OIA | FA | EAE | OAL | EA | EAE | ORE | R R oA | A
1~491  43.7]38.2]40.6|45.0|40.0|40.0{20.4|34.9|28.6|25.9|17.3|21.1
5~921  |45.6/39.9|43.0|45.0|40.0|43.0|12.3|24.9|18.1|25.8|13.6|20.1
10~2991  145.7]39.6|43.1|45.0|40.0|43.0| 8.4|21.4|14.0|21.9/10.0|16.8
30~999! |46.3|38.5|42.9]45.0/40.0|42.0| 6.6]20.1|12.5|23.1| 8.4|16.7
100~29991 | 46.4|41.0|44.5/45.0|40.0|44.0| 5.6]|14.7| 8.8]22.2| 9.9]|18.0
3009 014 | 44.9/39.4|43.3]44.0/40.0|42.0| 7.4|17.4|10.3|16.6| 8.4|14.2
M 45.5/39.2|142.7|45.0|40.0| 42.0|10.024.2|16.2|22.6|12.0| 18.0

g A4, (2017). B AR AEiet @&t KLSI Issue Paper. p. 10.
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2% WZeb 0| thEt 0|2 =92t MAX 28 1F 29

(12 2-3) ZHHES =EXt9| HIZ(20095)

JlII

A 1~29¢21 30~39¢2! 100~299¢! 300~499¢2! 50021 04

224

A& wiA], 284, %1‘%'_7] A719, A<, 019E, ... oW, 2011), BARE B B A &
(1) AR =5 Aot A AR EATY, p. 93.

The B AME nof A AA] HEd WA FEiE BHof Soh A7
7t BT = ARQJoNA Y] WAl AA] HEo] 52.5%= TP EA U
Ehutor, 29, AT /A FAHIAY, S8/ 341 Y] 1L FHE o]
Aot Ao Z2E 2% 20t FEi7F 63.5%2 7 WRAITE A7) -7t
A-F7)- Ao = 4% 30 FE7E REA/ A, AdEE /A

H2Qe A 22 AYA] 21X Feprt A ebieh

X
)
=2

(B 2-4) MYE WK Al HIE S W0HH HEHQ2011E)

IO TR HEH(EQ 7[5 HIS)

AbA A | ox | 2% | 3% | 3% | 4% | 4%
%) |z | 2ary | 3y | 20y | 3z | 2oy | 7
T 152] 12.4] 63.5] 12.8] 3.1| 37| 04| 4.2
e 13.0] 27.5] 45.7] 225] 0.0 44| 00| 00
=L 220 17| 77.0| 123| 29| 41| 01| 1.9
H7|-7tA-B7|-EAIY 52,50 0.0l 23| 10.0| 49| 65.1| 17.7| 0.0

St-H7 1S X2, =X 2

i E;},E?Jm 121 0.0/ 41.3] 29.7| 59| 10.8| 0.0| 124
EEPNTE] 33| 00| 73.6] 26| 100] 00| 1.2] 125
249 35.7] 19.9| 63.7| 3.1| 26| 1.1 ol 9.7

=t/SAEY 34.0| 25.9| 29.4| 37.5 0| 09| 04| 60




30 22 QI3 3T AlE MR 1S wor
2CHA LOH EEN(EY 719 & HIS)
LS A | ox | 2% | 3% | 3% | 4% | 4%
(%) | et | 2mey | 3mch | 2y | 3mey | 2mey | 7E
O 32| 504| 286| 155| 41| 00| 00| 13
Ao ER/AERMEIAY | 36.1] 593 15.6] 11.6] 39| 27| 23| 47
Ol AZX/07F B2 MH|AY 34.0 45| 61.0| 23.7 2.5 0.0 1.2 7.0

A viEA], 24, FR1, 2071, W9, o]dE, . olBH, (2011), AT BT AT G
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(F 2-5) WM L5 AIRIHE S-SARIT ZB22ARZI9 H|T(20091)

o WCHA| US WA Sis

T B3 B3

| 54.35 47.16

- — 1~299! 56.98 47.65

= 73@ 30~99¢9! 54.39 46.98

it 100~2999! 55.53 45.84

tley |300-4999 50.16 46.94

= | 50091 04 47.62 44.66

FR| 14.17 10.55

_ 1~299! 14.27 10.07
=1} S

2= | S 30~999! 13.59 10.57

e = | 100~2999 17.15 10.30

_— 300~4999! 12.57 13.95

500Q! 0|4t 11.72 11.61

g HietA], 244, F971, 4719, A9, o]9E, .. oW, (2011), BARY =T A &
(1) AAR 15 Ao} A, d5=F5ATY. p. 99.



2% Wzeb ol hEt 02X =292t MAX 28 1F 31

MNi2E q=7}1 430 0|x|= FA2| =2
1. BAIZE 50| AZ0) DiRls B3

A7 =0 A7 o
5(2006)°] AAE

#37t AQLS) A7 BEY B A BRHOE AET 4 Ak 5

| 9L F3, FAC AA 91 2] e =ET HAYE F71

AR s 2, W, AEA, 244 24, B0, 55, 474

512 ol AX7159] ol Belsta Ware Zejdcky ugkth. Ed

ol Qg A FFL A} AR ohlek, 7, AYF, 19
O

=]
T o
Argloll AA wheet ARdolA AT 4= Athal sktK(Caruso et al.,

20006, p. 932).

(2 2-4) LSARIS S4m 212 et

- NEISE: ZNN, B8N, PEN, H-AEN 29
2 =, =y

|
- ZheleEr TR, MY, dEE,

S22
—ZEXEM
« OISk £
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A& Caruso et al. (2006).; A< O]', 53], 4FE, 994 % oldl2, ... 1. (2017b).
T2AHIZEAD) AT 5t HF A TARIRPASTT ARIPHE AT, p. 8 AL
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Psychological demands B
Low High
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S to develop new
High Y behavior pattern
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Decision ™S
latitude AN
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S
N
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Risk of psychological
strain and
Physicalillness

As: 24D, (2005). ZF AEH AL F 1P v Q4-BA P L -BA EAY BY. A
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S HARE =5 ORIZSR, W22
MeSH workload shift work schedule
work-life balance work schedule tolerance
shift* work*
shiftwork™
work™ hours work® schedule*
“workhours” night work*
29 extended hours rotat®* work*
overwork™ irregular work*
non-MeSH
° e extended work* nonstandard work*
overtime work™ alternating work™
prolonged work* rotating night shift*
Hours work* (rotating or 12-hour or 8-hour)
shift
shift system*
AN w5, FARE 22, A 25, esAZt S2ARE 23R,
=LY 2, 2IE 02, 4%, oA, TRIE, o E, o,
ORZHEE

(& 2-7)9) IS Bg3lo] AMS +Poha, 54 AT AAUL
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‘Cross-Sectional Studies’,
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2% WZeb 0| thEt 0|2 =92t MAX 28 1E 4

w

7), BARA WS TP, AT A SHoEE 4, A, 4F
2 TSl A B/1S AE] I JHEL FLASEA =3
O8] wEA PA 5 J1E, FEN5Y A% B} AR
o 2%, A%, 24 W), T3 Z/OR, RR, HR)% T3} 7] 422

918 B HRO% AT, 90 42, FEHE Eeict
Of. HIER2A] YHY
1) HIEKEMQ| St 3 7|(effect size)

Eb Ao A0 w3t 71 hoR ol ATkE Earsly] s W

HZot A7 7he] FHEAAS BAT 79 gREL Tt e
(OR, RR, HR)E BAFLE AREStL o17] wiiZo] HebEAl S &3 &
I} 3718 AHESHE BHAolA o5 §F VM BARCE YXAIE da
7F Qltt. whEhA] o] AollME B2k 91 88(risk factor)T A7

el RS ASoH] fs 7 dubdog ARgsheE AddEE
(Relative ratio, RR)E &3 YA 2 Aot et mhaba] 13} ALof|A]
AABHL = BE FAHFS A9 A-HZhang & Kai, 1998, p. 1691:
Woo, Shin, Shin, & Shin, 2018, p. 118)°A &3t w44
(equation)oll 271319, Al HA== A&,

ES HEHEANo] 28H 1x} A3 AutskE 23 A= (generic
outcome data)! SAFHOR, RR, HR)Z &3 I7|2 AAJetAL 317
wfj2o]| o] Aol A= %A (estimates)@t EF Q2 2Kstandard errors)
o] ZA3}o(Schwarzer, 2018, pp. 65-82), 2= 53Hpooling)sh=
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2% WZeb 0| thEt 0|2 =92t MAX 28 1& 45

5

=, AF29] A= HFEE0] HIste] o] %t Y= © Hol
= 7 7] gzl o] dAto] Aidor ¥ B 7HAIE Fof
AH(Egger, Smith, & Phillips, 1997, p. 1533).
o] AtoflA= 7HEAIE Fofstr] fIsiA BE QAHS.E)E ARERE
EAH(inverse variance method)2 4851931 (Higgins & Green,
2011, p. 196), HE QA AAISHA] ¢k Aol disiAle A=t
(95% CD), t-%k, 193l {9 S=(p-value)S °l-&3to] AEsIAT

1r

4) &3 7t 0|&M(heterogeneity)

, Rt =
ofst= Ao FastHAE, 2015, p. 29). YR o2 HEHEA
st ZF 7 AFERE =E5H 23T A tEA Yeit=d], o]
B} A7) 7] ApolE B} A719] o] FAol=taL K& E, 2015, p.
131). ol B¢=+= N AFE2] 2o Yeht= ¥o|(variation)
7 BEFZ0|A A7]= $-A0l oJste] TSIt A9 4 gl A
S5 ou|sh, A+ 3t oA XH :li51—4 o0, SHEL o
A, 9A(chance), B3 59 A 4= JTHFE, 2015, p. 29).

o] Atoll A= Bt =719 o] 07}0}7] flsto], AA| T2F FAE
FoNA AA AE 7F EAbo] ZpA|Sh= HIERl 12 BAAE ARSI,
BAA oA 2 12 #ho] 50% oldolH o] A do] MAYSHIIL, 75%
o] o] &Aool Erhal sk tHHiggins & Thompson, 2002, pp.
1551-1552).
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5) HIE[EM 2

HEHEA oA AT A= Fohs WS YR 2Y(fixed ef-
fect modeD)d} Y&} 2 H(random effect model) 2.2 FESF 4= Q]
o 7 B TR0 R Ao diste] Az vE 7S skl =T,
IR HYS Be A7 5L ByTolA sAE AT 7S,
7} Hap0] HlRRS A5t WO o] oJsiAat Argstalat shgict. Wi
of, dojay} B2 FrHHo T A+ 7he| HigE 1ok W, & 7
Aol A AABEL Q= B3 371 AA 53 3719] £XE(distribution
of true effects)ol|Al F&9] EE(random sample)o]2tal 7Fgskal Q)
tHBorenstein, Hedges, Higgins, & Rothstein, 2010, pp. 97-107).

HEREAE 35k P04 HLe BAAE F4517] A= &
At B Aok Zo] 5835, o] AollA= tdRt =7tolA &
oz & But ol et 4% W 25 IH 5=

shedsto] e S Seadely] uheo] Byl w3 mEe H8sig

AR % 9 WD, ORRFIRL A7l mlAs o] Tt A7
X 29 1¥e] Byl g4 9 AL 17, 24 Mg uAlE S S}
don, AAH B8 nake] A9 B¥ A4 A G| 2717} A Az
2 A Eo] YeAe] o Tejstx) ottt A S B A
23 130) HEHos nEE BAS % 3340l

AAH B8 12 A 98] WA A8 £ 9F Aw, o
T el Ao, A7 At AT oAb Aee] AEst 452 agsiel I}
20] gt AutAQl A7 AR AESATt



M2y m2et 7Zol et 012X =22k MAX 2

ok

1E 47

FAZE ego] A7) vl FRFE B4 =2 F 90|
JdrEz InE B 5 AHEH 199
7] AlFkete] 201149 o]F 7 HEEE B39 7 FUet9A,
201590fl= 1170, 20169°ll= 9707F HiE = 5 FAT =52 = Ql
S 217 ol tiet A4t ¥ FEIt FT o FAYS

(@)
L
o,

ol

i
m
i
4
re
-
N
i
e

(O3 2-11) =8 948 28 = - YAt =5

Ho

12 14

10 g

B

B

B
7
B G
& 5
= 3 3 3
2 2 2
j ]
foos 8 d3coCZE85c 8 EZdD oA AsE
Ad3dd3AdRRAARERAREREREREERERERER R

AT g A S A, SOt 10}01]*1 387(¢E 274, o= 74
), FHoIA 218 53, F= 53 5), FotFtlA 177(v]
= 127 5), Fot=7telA 24, ofr 1 W 34, A ohotol A 67,
2= o/ dellM 3 A7t 37001t FotAlor A9, 55| A&

F=rof A ZZAIZE lEoll Bt - =20l W2 A& Eot g =7l A
JAIZE g0l AFS)E] A7 FHal & 4= Q71 S, At A1
AFAE &8 7 Az A o] FFE HerR dj4s)

g 27t Easit.

ol

ON

rir rIo



48 nz=2

re
ron
rob
Hi
>
fon
A
0%
o
on
=
=2
0l0
oz
re

BE 2SS 2R o 771 487019, SA4t=E 2] (blue collar)2 6

A, AF2A B dE4(white collar) 3274, 7|El2 P 5-& iAo
o

(B 2-10) FA|ZH 50| Z4Z0| O|Xj= Fskof| cist ¢

T= =

1990-1994 0

1995-1999 5

o 2000-2004 10
2005-2009 17
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2015-2018 26

Zo}Alo} 38

+4 21

Sopal T 17
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AEEHRERO R RISt AFGS AATBHAH. Z

B 2-11) YA =30| d=Zeaeol 0Xl= Seol| et e+
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carotid intima-media thickness(CIMT),
ankle-brachial index(ABI), heart attack,
heart disease, coronary heart disease,
angina, congestive heart failure, stroke,

coronary artery disease(CAD/MI),
238k 2y hypertension and brain 17
247+ Za} strokes(HTN/CVA), cerebral infarction,

intracerebral haemorrhage,
subarachnoid haemorrhage, acute

myocardiar infarction, Angina
pectoris(AP), etc.

Ischaemic heart disease, all CVD, IHD, 3
stroke
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T =2 =
disturbed sleep, fatigue, sleep, sleepiness, alertness
shortage of sleep, sleep problems, insomnia, sleep dis-
72t 77} turbance, restless sleep, inadequate sleep, sleep efficiency, 1

sleep disturbance(shortened sleeping hours, diffi-
culty falling asleep, waking without felling refreshed,
early morning awakenings)
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. . ) ~ crude | age, education,
Y. Cheng et duration and the rls'k of :»:x:ute Taiwan survey. by Cr(?ss sel e 60+, cvD/ OR. smoking status.
al. (2014) | coronary heart disease: a | 2008 | Council of | ctional, 26-64| 48-60 AMI 40-47 diusted )
’ case-control study of -2011 Labor 966 & ]SSte B(l;/[[, s.eep
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disease risk 1926 pay status
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Dembe and | exposure to long-hour work 1978- Longitudinal| tive |both | 60+, CVD/ 30-40 adjusted| family income,
X. Yao schedules over a 32-year 2010 Survey of | cohort, [14-53| 51-60 |Heart disease OR | number of years
(2016) period Youth 1979 | 7492 worked, smoking,
occupation
Occupational
Working hours and cerebrocardi crude education,
|. Jeong . . . Korea Cross-se CVD/ .
cardiovascular disease in ~ | ovascular . both | 60+, OR, [smoking, alcohol,
et al. K Kers: 2010 . ctional, AMI, SAH, |40.1-50| | ;
(2014) orean workers: a 2011 disease 117 20-65| 50.1-60 ICH. CI adjusted| exercise, BMI,
case-control study surveillance( ’ OR |hypertension, DB
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interface, social
support
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(2002) . 1999 705 hyperlipidemia,
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parental coronary
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K. Tarumi | A prospective observation of | Japan prospec disorder ) age, gender,
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follow up in the Copenhagen
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cohort study 7095
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type of contract, shift
. type, occupational
L. Art rglr;iiriirildlgﬁ ltilrf the 2006 cross-se social class, age,

» Artazcoz - po 8 Spain, |Catalonian| | both mental health adjusted |marital status, number
et al  |working hours with health 2006 Health ctional, 16-64 51-60 (GHO 12) 30-40 OR t children livi
(2008) | status and health-related ealt 7103 Q of children living at

behaviours Survey home and number of
hours of domestic
work
age, marital status, type
of employment, class in

A Bannai Long working hours and cross-se svehological crude | the school, subject led,

'etaglnal psychological distress | Japan, ctional both | 51-60, psy distresgsl 40 OR, work experience in
among school teachers in| 2013 "1 )19 60+ adjusted current school,
(2015) 522 (GHQ28)
Japan OR relationships with
colleagues, job
satisfaction, leisure time
age, lifestyle factors,
. prospec work-related
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(2014) P male workers i 2009 cohort, |18-71150.1-60 (CES-D) OR socio-demographic
1194 characteristics at
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Long working hours and anxiety, grade, mam?l status
M. symptoms of anxiety and | UK prospec depression at baseline,
Virtanen | >™P . Y ' | Whitehall | tive | both P adjusted | employment status at
depression: a 5-year 1997- 55+ (GHQ-30, 35-40 )
et al follow-un of the Whitehalll 2004 il cohort, |44-66 GHO-28 HR follow-up, chronic
(2011) p ! 2960 . illness, smoking,
1l study anxiety scale)
alcohol use at
baseline
both age, sex, occupational
Overtime work as a grade, marital status,
M. redictor of major UK prospec 47 depression chronic physical
Virtanen P . o ' | Whitehall | tive |(mean| 55-60, p adjusted ; payst
depressive episode: a | 1991- (UM-CID], (8 disease, smoking,
et al 5 foll f th 1 II cohort, | at 55 DSM-I-R) OR lcohol ob
2012) -year tfollow-up of the 999 2123 | baseli SM-III-R alcohol use, jo
Whitehall 1T study o) strain, social support
at work
T. Relatlons'hm between long crgss—sect both depression
Amagasa working hours and Japan, ional, Rho, .
A | 423 (The General ) age, sex, low job
and T. depression: a 3-year 1999- prospecti 60+ . (60 |adjusted
(mean Well-being control
Nakayama longitudinal study of 2000 ve cohort, OR
(2013) clerical workers 210 age) Scale)
Night shift and rotating national
W. J. shift in association with survle of | cross-se mental
Cheng and| sleep problems, burnout |Taiwan, e resyenta ctional both | 60+, Jisorder 40 adjusted ave. education
Y. Cheng | and minor mental disorder| 2013 |"°P": 16440 | 5705|4960 | pepcs) OR 8¢
(2016) in male and female tive E
employees
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=71, o (ST A 4 | AR e YU B v ol
RS A wrokl MEH wss| om vs am| Smey | wsip | SH Y S
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L. De o . Netherl . prospec | both . crude psychological job
transitions in work Maastricht | © physchologica .
Raeve and, tive  [43.07( . OR, demands, decision
schedule, workhours and Cohort 40+ | distress 36-40 ) ) .
et al vertime | v 1998- Stud cohort, | mean (GHQ 12) adjusted| latitude, supervisory
(2007) | OV m::eoﬁgr? ST;ZSP €UV 2000 uey 6271 | age) OR support, co-worker
Y support, physical
demands
age, gender, education
Effect of working hours level, equalised
W. Kim and precarious Korea prospec household income,
e't al employment on depressive 201 O—’ KOWEPS tive | both 40+ depression 35-40 adjusted|  marital status, job
(2016) symptoms in South 2013 cohort, [20-59 (CES-D 11) OR satisfaction level,
Korean employees: a 2733 chronic disease status,
longitudinal study year and number of
working hours
. Working hours, 1920 ~ crude gender, years of
%, o el occupational stress and | Japan, | alumni, cr?ss se| both 70+, depression OR, clinical experience,
et al ; ctional, | 37.4( (54 ) .
depression among 2010 | under 20 54-70 (CES-D) adjusted| specialty, place of
(2011) 706 |mean)
physicians year OR work
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Relationship between long gender, age, hours of
working hours and sleep, work schedule,
Yoon. J. H suicidal thoughts: K ~ h op E chl Work,
oon, J. .| o tionwide data from the | ~ore® Cr(')ss *¢| both 60+, suicidal Adjusted 'ouse 0 1ncomej
et al 2007- | KNHANES | ctional, o (52 marital status, suffering
(2015) 4th and 5th Korean 2012 12.076 19-60| 52-59 ideation OR trom illness
National Health and ’ . o
Nutrition Examination hypertension, diabetes,
Surve health-related
Y behaviors
age, type, schedule
Canada National |prospec depression work stress, age,
Shields, M.| Long working hours and 199 4_’ Polulation | tive | both A+ (New major Adjusted| married, children
(1999) health 1997 Health | cohort, |25-57 depressive OR under age 12,
Survey 3830 episode) education, household
income
. . age, marital status,
Nagashima, |Working hours and mental cross-se 65+, ) ) ' '
S etal | and physical fatigue in Japan, ctional, rriale 60-65. anxiety 45 Adjusted|smoking habit, volume
(2007) Ja K 2003 715 (=60 55-60 (CFSD OR | of alcohol consumed
panese workers . .
and exercise habit
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D. L prospec cholesterol, aspirin use,
Br. W-n Rotating night shift work | USA |The Nurses'| tive fornale da stroke adiusted BMI, smoking, alcohol
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Tenkanen, | . Helsinki 40-55 . day . adjusted ) .
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Symptoms of Anxiety and 2008- ) . ent | OR
e Depression in Nurses: A 1-Year | 2010 cohort | 21- |anxiety and| t night, dayti
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P scale
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Y. Cheng ; . 2013 . 25-65| disorder . day | d OR
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. . . workplace,
The relationship between shift symptom, .
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2016 ' - i
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marital status,
perceived health,
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et al risk factors amone physicians in| 2009 tional 30.76 SDS), week), | shift 4 OR characteristic
(2014) o § phy 2641 """ |anxiety(SAS)| 2(per |work variables, and
China: a cross-sectional study .
week) self-persived
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M. M. moking,levelofstress
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Shift work, social class,
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Bgggild | disease in middle aged | Denmark P prosp male . day . o Seep,
ot al and elderly men; a 22 | 1970-1993 genmales| cohort study 40-59 IHD shift worker adjuste tob?cco, age, weight,
(1999) | year follow up in the tudy 5207 d RR | height, fitness value
Copenhagen male study
age, smoking, alcohol
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A prospective cohort Al cause educational level,
Y. Fujino stgdy of 'Shlft \A./ork and Japan, JACC Prospective male | circulatory mgk?t day | adjuste perc.ewed'stress, past
et al risk of ischemic heart 1988-2003 rud cohort, 40-59 ) rotating ' 4 RR medical history, body
(2006) disease in Japanese study 17649 SYS em night worker mass index, hours of
disease .
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exercise, and job
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1. job strain, smoking,
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o Danish | prospective cific; THD, . o .
Jgrgensen| and cause-specific Denmark female (evening| day HR, | pre-existing disease,
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. cohort study CHD, shift SRR
et al |dayworkers in the pulp| 1952-2001 -60 worker
. ) 5442 storke
(2005) | and paper industry in
1952-2001 diabetes)

R ' ‘ . crude BMI, l}e1gl?t, syst911c
McN Shiftwork and mortality USA cross-section male da OR BP, distolic BP, job
cetar:lee from ischaemic heart 1950-1992 al 16-50 IHD shift workirs a d'u;te status, cigarette

(1996) disease 934 dJ OR consumption, duration
of employment
Male
industrial categorised SBP, DBP,
G. cohort male crude |BMI, height, smoking
Yadegarfar |Shift work, confounding cross-section ’ ’ e
UK aged 50 15-50 . day OR, | social class, duration
and R. and death from 1950-1998 d al (at IHD shift L Jiust ¢ | ¢ and
McNamee | ischaemic heart disease or under 1270 a WOTKers jadjuste ) o emp.oyrpen an
(2008) between start) d OR termination of
1950 and employment

1998..




3 XX =7, A7 o A, 4, A0l |0t £ 24 =
(¢t5) b e | B Cwsn om | @e | 1 "B 3 e
Cause-spec age, job level,
male ific smoking, alcohol
Shift work and risk of . mortality crude | intake, job duration
M. Yong - - Refer to |Retrospective| 41 B
non-cancer mortality in| Germany (Non-canc . day OR, and health status
et al b ¢ (Ott et |cohort study| (mean . shift ' g 0
(2014) a cohort of German | 2000-2009 al., 2009) 31143 age at er; worker | adjuste (BMI, Epilepsy,
male chemical workers v start) Circulatory d OR | Diseases of the liver,
system and Diabetes, IHD,
[HD) Hypertensive disease)
age, alcohol
consumption, physical
exercise, multivitamin
women use, menopausal
G Total and Nurses' | prospective all cause who status,
e't ; Cause-Specific Mortality USA Health CI; hopt stud female | mortality, Shife | Dever adjuste |  postmenopausal
(2015) of U.S. Nurses Working | 1988-2010 ' Y 30-55 CVD ! worked | d HR |hormone use, physical
) . . Study 74862 . . .
Rotating Night Shifts mortality night exam in the past 2
shifts years, healthy eating

score, smoking status,
pack-years, BMI and
husband's education
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SRR} Abgo] v A gl dhat 2ok FHHE AA 67ALL.
Foe AR e5THe T2 Aol 913 clow wast

=

Aoz FolstHEHRR=1.099, 95% CI : 1.048-1. 151)

R Fofoto] BT AatolA G Aol it A dE
(RR):= 1.013(95% CI: 0.953-1.076)&, SAIH 2 Fo|5HA] 2wt
H, 9949 Apgol diet ¥ ERR)S 1.213(95% CI: 1.131-
13028 SAXHCRE Fosiqltt. 712 JES SAWUSE Stol v
Et-ohiHi(meta-anova)E 3T 23, = A3} 2719 fofet At
o]& EAEH|(Q=14.48, df=1, p<0.01), B43°l vl5] ojAJo] mofZEF

o & FoFslthe 2 & &= ok

S, AHIF FolA ot AHEEANS o HEREAS A

Al A3k, AP I-RR)}E 1.275(95% CI: 1.097-1.483)2 UeFt o
o, oli= AA| ol A9 AFg AFEL} Tha &2 SFo|) F7HH 0
2 ot Wi RAE R FIfote] BAS 23, d4Y AR 91
(RR)}Z 1.164(95% CI: 0.940-1.439), °1/32] A 1A(RR)Z 1.334
(95% CI: 1.089-1.634) 2= 27} UEh, & oA ot wdi+
£ AR 91E 821%0] FRl= At

WZFE7E Aol WA= FEFell tigt wWEHEA] At gt o] &/g
()& AA G4 Aekol A 36.2% tha @ ,
2 FAdojAE 59.7%00A FHi 85.4%% =2 o]FALS RATHKHE
2-37) =),

I



H 2-37) W22/t A0 0ixl= g

H2Eg q2et 7470 st 012X =2

==

=13

[t HAX =

[

03

BlERE 71 G| oo wmmz | SIFEH |
& =4 1.099 1.048; 1.151 67 65.9
=y 1.013 0.953; 1.076 46 36.2
od 1.213 1.131; 1.301 21 82.2
ste) 24
OfZt 2% i 1.275 1.097; 1.483 12 80.6
=y 1.164 0.940; 1.439 4 59.7
o 1.334 1.089; 1.634 85.4
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83tett. 91 5 44 AR 5 SHS 3 vole: e & 49 W
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H3E w2t HY & 7 4y 24 101

q

Ct.

HI

1) GEE I{2s|HE4

AAE9] =FAIZro] T AE9] $& F&of n]A]| =
7] J5te] ‘t+1a% 9] 9-2HF(CES-D)E td=2] dloJefo] o F 6
AL Az9] HolHE F9% & WA Ak TS
ok wEk 815 HASH g Q] W REEE &4 Apol9] A&
(serial correlation)& 11&5}7| ¢Joto] Lutst 34897 A (Generalized
Estimating Equation)& &85} tHCho et al, 2015). 3712 A|Z}t
(Lag)g 118oHA] g2 Foll Ao eaAZt} $-& ME °o]-85to] 6

A Ao HolelS EYT T WgE BAS AL,

A7 A AR Abo] o] AT FotE Y] {sto] ABERA
e F29 HEEEF(Cox
Proportional Hazard Model)2 4]0 AR8-519tt. o] a2 AJEA]
7 &2 3 o[HIEZL LofUr 7R 9] A7t} SR Ee] AvHdS A
Tk o B °-8H Al AtHYoo, Kang, Paek, Min, & Cho,
2014). Hx AL A GA| AEBEEe] o] gli= Attoll gtsl A
HEEEe B of 7ot Agt HA71A] 9] 717Hfollow-up period)& &
T Agsto] £ F3AI7ko] 35~40A171R1 TIFE 7102 HE FA]
7+ 259 Y¥8l(Hazard ratio)E AAFSHY L

ol
u(*)
e
il
oot
e
il
N
r]I‘.
(o
]
ol



, A4=E Yot Yol: Wolx]E AR Pt
(p€0.001). ALAZ Ldl= Aoz AJHst AL tiFe] EAAL of A

39 BE pES 7R A vlE2 AA Bt 21

o4} 40A1ZE o]ot 1FONA] 33.1%= 7HF =11 60417 23t TIFolA=

219] wl-go] AAL 73.1%NA WAL 82.6% HEE A5tk vy
URo R FARLTL Gl AIQJY] FRE WEAIO] 354041712 THS
ARGt 7163 L ZAEIY w10l 35% FEHE HHE, =FAIZTo]
714 71 60417t 23} 1FOIAE 5.8%0] BT TR FAR
o Bl W wFAZI0] A4S TA] FHe BES WY



B 3-1) 3Y B@ LSAZI0) 02 o7 GAISO| AIRIns Sy

(291 %)
g Ba LEAR
= 35A1ZH Ol 40|17t =3t 52A12F =1t : ~ total *
= aoNzi ot | s2uj olst | eoaziopst | 0N A P uet0)
(N=346) (N=374) (N=267) -
o2
Ha ol(EEmA 52.0(5.13) 52.2(5.55) 52.3(5.72) 54.5(5.84) 0.000 52.5 (5.55)
g
o1 273 313 31.9 39.7 0.051 313
g 7
== ofst 16.4 16.8 23.0 353 20.5
=Z olst 12.6 19.3 22.1 28.9 0.000 19.0
1Z olst 37.9 41.7 43.1 28.9 38.9
chst S o4 33.1 222 11.8 7.1 215
I EEEAS
129 19.5 23.0 24.5 25.0 22.5
289 14.9 23.0 26.5 30.1 0.000 22.1
329 253 30.8 28.9 353 293
429 40.2 233 20.1 9.6 26.2

212 o3t Rely



79 2 =SAZ
SBARZE O | AOARZF &I | 524t &Y ] fotal *
'E‘ () (=] 3 = P— |
T sonigh ofst | s2uztofst | coaize ofgt | 0 S vl (n=1082)
(N=346) (N=374) (N=267)
ZATIS)

2| 81. 82.6 81.4 1 80.

o 0 7 0.077 °

UA|Z] 8.3 6.7 7.8 15.4 8.7

USE| 10.6 10.7 10.8 11.5 10.8

~z

M2} 16.7 7.2 4.9 1.3 9.0

188 ¥ EHEL 18.4 17.7 7.8 4.5 14.1
AR AR 14.7 11.0 10.3 1.9 10.7

A ZAK 7.2 6.7 103 24.4 oo 101

O SAHK 0.9 2.1 2.9 3.9 ’ 2.1

=21, o2t 2 ofe] 12 11 25 19 15
IS 2 BB Tls 101 163 167 32 125
x|, 7A== 2 X 9.2 13.4 16.2 14.1 12.7
BewR SAx) 210 238 27.0 449 2.5

* Cox hazards proportional ratio ¥4 9J5fl 7153t tjo|5 9] U} £4] Ax}Ql.



H3% mEep Y & o] HEd 24 105

Lt =AM 23 2] BA

2 J=E et CES-DY] BHat2 5AlZ I5E= |ost
Zpol7h AATHp0.001). =FAITt] 7HF 2 35~40A1F 159
CES-D3 B+t 2.204, 41~52A1%F 152 2.437, 53~60A1ZF T1&
< 2.6670]%a, ATkl 7 71 60AIF 23 52 2.968 22
LFERSLTE

H 3-2) t=2AIZt J2Y IOd 2884

CES-D ~
=S Mean (S.D.) Prvalue
35-40 h 2.20 (2.51)

41-52 h 2.43 (2.47)

0.000
53-60 h 2.66 (2.56)
60 h + 2.96 (2.61)

(# 3-3)2 =AY 230 BAE wefsty] fiste] AAJR
GEEE ©]-&3t g3 A&EA 9] Axfo|r;. HA5HA] 2k Model 1914
= 53A17F o] ARt kem FH|SH =9 AEE S7HITI=

Ao 7 YePGTtHCoef 0.33, SE 0.12; Coef 0.49, SE 0.16). &3 A
S BEA3 Model 2014 % o] Ait= ATEA YeERFTtHCoef 0.32,
SE 0.12; Coef 0.48, SE 0.16). = 5, A5 9 AR (L2,
UAZ, DE&A)E F7HE HAT Model 3904 = esATto] 5= 60AIZE
ZIR1 TIFIA T 2] F7Het f-oJRt #elo] UATHCoef 0.37, SE
0.16). fA|Ero g2 A7tH 1 A7} 32 9 ubgdAgo] 22 A7 AHE
HA%E Model 4914 = 60AIZE 23t 159 BAA #9482 A&
HCoef 0.32, SE 0.16).



2t g Awo] AT 92 7Fe] 4]
& Model 13-8] Model 4714 3:& <= 9191ch.

(H 3-3) Yotst UYL DHGEE)S 0I85 el 28 71| 2l 24 A
Bipresstar Model 1 Model 2 Model 3 Model 4
Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE)
L3ARE
35-40 h ref ref ref ref
41-52 h 0.19(0.09)* 0.18(0.09) 0.12(0.09) 0.13(0.09)
53-60 h 0.33(0.12)** 0.32(0.12)* 0.20(0.12) 0.19(0.12)
61 h + 0.49(0.16)** 0.48(0.16)** 0.37(0.16)* 0.32(0.16)*
SR -0.005(0.01) -0.02(0.01) -0.02(0.01)
a4
o 0.19(0.12) 0.03(0.13) 0.009(0.12)
=1 ref ref ref
WSFE
=E 0.43(0.20)* 0.33(0.20)
= 0.18(0.19) 0.16(0.19)
1= 0.08(0.15) 0.08(0.15)
iE0la ref ref
A5EL
129 (42) 0.36(0.18)* 0.33(0.18)
229 0.34(0.14)* 0.32(0.14)*
324 0.03(0.10) 0.02(0.10)
4=2 ref ref
DZAEY
OIA|Z! 0.44(0.17)** 0.47(0.17)**
= 0.87(0.18)*** 0.85(0.18)***
= ref ref
TN AL &
sS4 0.80(0.16)"
Uz ref
Ot ZISE 2> 0.08(0.07)

Model 1: unadjusted model

Model 2: adjusted for age, gender

Model 3: adjusted for education, income and employment status additional covariates
in Model 2

Model 4: adjusted for self rated health and number of chronic diseases additional
covariates in Model 3

* 5¢0.05 ** p¢0.01 *** p{0.001



H 3-4) Yieh YUY DUGEDS 0183
7

2ifAIRK(lag) HIHE-TIHE=EA]

P . Model 1 Model 2 Model 3 Model 4
Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE)
LI
35-40 h ref ref ref ref
41-62 h 0.15(0.09) 0.16(0.09) 0.08(0.10) 0.09(0.09)
53-60 h 0.19(0.12) 0.18(0.12) 0.06(0.12) 0.06(0.12)
61h+ 0.23(0.16) 0.23(0.16) 0.15(0.16) 0.11(0.16)
Gl 0.02(0.01) 0.0005(0.01) -0.007(0.01)
g4
oA 0.33(0.11)** 0.16(0.12) 0.14(0.12)
=1 ref ref ref
wEFE
== 0.39(0.19)* 0.22(0.19)
= 0.30(0.19) 0.28(0.18)
ks 0.13(0.15) 0.12(0.15)
CHE0| & ref ref
ASES
129| (42) 0.85(0.28)** | 0.73(0.27)**
229 0.57(0.14)** 0.50(0.14)***
324 0.26(0.10)* 0.23(0.10)*
429 ref ref
DEAEY
PAVNES] 0.16(0.15) 0.16(0.15)
UZE| 0.55(0.17)** 0.51(0.16)**
oS ref ref
UM UL 2F
=0 1.65(0.16)***
1z ref
DRy RS 4~ 0.11(0.07)

Model 1: unadjusted model
Model 2: adjusted for age, gender

Model 3: adjusted for education, income and employment status additional covariates

in Model 2

Model 4: adjusted for self rated health and number of chronic diseases additional

covariates in Model 3
* p<0.05 ** p<0.01 *** p<0.001



S5 slmsiol 98 A5 $A402 RO £E dabiol et
i, aaw A AR SOt WAS 24 Estdct. ool
=]

l7P°1 53*1{ o4} 60AIZE o8kl 1FF 60AIZE 23HR1 2FONA 35
AIZE o4 40417 of5kQl EA 1FT} vl sto] 929 J 7} zobd g
Eo] |5 &=A YeERFTHCoef 0.42, SE 0.21: Coef 0.63, SE
0.28). °] 3 Model 4014 A4TA A#E F7IE HAHT T
A &= et



(B 3-5) Bis =YuIFA DE(GEE)S 0128t LSAlZi 22 7to] &2y 24 Ay 4¥ =35t 24
=1 oy
Depression Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE)
E2=INFds
35-40 h ref ref ref ref ref ref ref ref
41-52 h 0.16(0.11) | 0.15(0.11) | 0.08(0.12) | 0.08(0.11) | 0.22(0.16) | 0.23(0.16) | 0.19(0.17) | 0.18(0.16)
53-60 h 0.21(0.15) | 0.20(0.15) | 0.07(0.15) | 0.07(0.15) | 0.52(0.20)* | 0.53(0.21)* | 0.42(0.21)* | 0.38(0.21)
61h+ 0.36(0.19) | 0.37(0.19) | 0.25(0.20) | 0.20(0.20) | 0.72(0.27)** | 0.74(0.27)** | 0.63(0.28)* | 0.59(0.28)*
o1 -0.01(0.01) | -0.03(0.01)* | -0.03(0.01)* 0.01(0.02) |-0.001(0.02) | -0.01(0.02)
DEHE
== 0.27(0.25) | 0.20(0.25) 0.70(0.37) | 0.55(0.37)
== 0.200.23) | 0.17(0.23) 0.23(0.37) | 0.23(0.36)
L 0.06(0.17) | 0.05(0.17) 0.25(0.33) | 0.23(0.32)
CiE0|A ref ref ref ref
ASEY
189| (42) 0.13(0.22) | 0.11(0.22) 0.72(0.31)* | 0.65(0.31)*
25229 0.51(0.18)* | 0.51(0.18)** 0.05(0.23) | -0.02(0.22)
327 0.05(0.12) | 0.04(0.12) -0.04(0.18) | -0.07(0.17)
429 ref ref ref ref

212 o3t Rely



110 22 QIS $t=2 Alg] HYRED 1S ot
=1} oy
Depression Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE) Coef.(SE)
DA
OIA| 0.75(0.23)* | 0.75(0.23)** 0.12(0.25) | 0.19(0.24)
A2 0.95(0.23)*** | 0.93(0.23)*** 0.71(0.29)* | 0.67(0.29)*
4EX ref ref ref ref
U™ UL =7
=4 0.78(0.22)*** 0.83(0.25)**
1z ref ref
DHMdElSh 2 0.001(0.09) 0.20(0.13)
Model 1: unadjusted model
Model 2: adjusted for age

Model 3: adjusted for education, income and employment status additional covariates in Model 2
Model 4: adjusted for self rated health and number of chronic diseases additional covariates in Model 3

* p<0.05 ** p<0.01 *** p<0.001
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T IES BojF QohA HA RE Y HA &), A+ R A
Ao A 9] A e BPEL 10002019F 6.75A(F)01leH, =5
AlZrol 71 B2 35~40A1ZF FolA= 5.08, 41~52A1F 1F2
5.972 A A3] S7Fet7t 53~60A17t 1004 10.3322 S50t &
o} kEAlTte] 718 71 60AIZE 23 dFolAlE 7.782 o45]
3 150l HIshAl= BA e
SHA AEE 1094 G7HR19 At S99 HHIEEY BAS
AAS ZA3HE Yebd Aot B4 Ax}, £ kEAk] 53~604
TIE9 AxEaast 9 AEEI(HR)= 35~40A17HY] F aA
7 253 Blaske] 24 1.99804 X 2.0997H4] =2 AL &
CHHR 2.04 P=0.023; HR 1.99, P=0.029, HR 2.09, P=0.023).
FAIZr] 7 71 60417 23} T1E-9] AlEEES A 9
Hl= 7P 22 153 H| oA SAIH 02 |RolobA =4 gttt
o] Aik= F =B AIPE 15 35417 o1& 40A417E o]8}, 41A]%t0]
% 52A17F ofst, 53A1%F o|4F 68AIZE ol5t, 68AITF 2] ZL Tt
TP E Uro] EARE Fok AEEQIT F EAte] Al MIAE 1
53A17F o]} 68AI7E ol5Ql T1E0] A= E AL WA M= TP A
1.99) A& =2 A0 2 Yeith

rE 32

o,

o

54 A4S JHE Solote] AAIRE 23H(E 3-7) HR), 949
FEONE A} AEE AR 7He] fogt dEe 3 4 ¢l
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H 3-6) TEARML A=SE 1 ol
EXpoSUre: no. of No. of Person- Rate/1000 Model A Model B Model C
workipn hOl.JrS evénts Particip cars | Person-yea HR p-value HR p-value HR p-value
9 ants | rs (95% CI) (95% Cl) (95% CI)
All 78 1082 11562 6.75
35-40 h 19 348 3739 5.08 1.00 Ref. 1.00 Ref. 1.00 Ref.
_ 1.17 1.15 1.23
41-52 h 24 374 4023 5.97 0.64. 2.14) 0.605 0.63. 2.10) 0.647 0.67. 2.27) 0.503
_ 2.04 1.99 209
53-60 h 22 204 2130 10.33 (1.11. 3.77) 0.023 (1.07 3.67) 0.029 (1.11. 3.93) 0.023
1.53 1.32 1.45
60 h + 13 156 1670 7.78 0.76. 3.11) 0.234 (0.65. 2.70) 0.445 0.69. 3.06) 0.324

HR, hazard ratio: CI, confidence interval
Model A: unadjusted
Model B: adjusted for age

Model C: as Model A and additionally adjusted for education level, income level, and employment status(3-&-2], YA1Z], L-&3))

=



114 22 QIgt 3t Ats| HYRE (g get

Male Female
Exposure:
working | Model A Model B Model C Model A Model B Model C
hours HR p-value HR p-value HR p—value HR p-value HR p-value HR p-value
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
35-40 h 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.
0.98 0.97 0.98 1.84 1.81 2.31
41-52 h (0.48, 0.951 (0.47, 0.923 0.47, 0.957 0.57, 0.308 (0.56, 0.325 (0.68, 0.177
2.00) 1.98) 2.04) 5.99) 5.88) 7.80)
1.75 1.71 1.80 3.06 3.02 4.08
53-60 h (0.84, 0.133 (0.82, 0.151 (0.84, 0.131 0.92, 0.068 (0.91, 0.071 (1.15, 0.030
3.62) 3.54) 3.87) 10.17) 10.05) 14.49)
1.61 1.40 1.50 1.58 1.55 1.58
60 h + (0.70, | 0.260 | (0.60, | 0.438 | (0.61, | 0.373 | (0.40, | 0.518 | (0.39, | 0.535 | (0.38, | 0.530
3.67) 3.28) 3.68) 6.32) 6.20) 6.61)

HR, hazard ratio: CI, confidence interval
Model A: unadjusted
Model B: adjusted for age

Model C: as Model A and additionally adjusted for education level, income level, and employment status(3-&3], YAIZ], 43|
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I 3-9) L3AIZH B2 Ha

B A=
- International Labour Organization
MMZ2X} = T 48A|Zt O]AF 2sk= HIE
== S Bl 2eli= B Statistics (ILOSTAT)
MOl 22X} TR 22AH OECD Employment and Labour
Market statistics

Z: 1LO. (2018). ILOSTAT. http://www.ilo.org/ilostatollA 2018. 9. 10. Q1=
OECD. (2018). OECD Stat. http://stats.oecd.org 4 2018. 9. 10. 21&.
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2000~2015" OECD 27}59] 7d go]g2 F-&38) SA|7t0] AF
W, AASEEA A FX|E YRS ARt 7h 27FE] Azt
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3. &7 Zn}
7t 97 el S

(F 3-11)2 F7PE AVGE, 888, 484 2249 B3+ &
ZAIZE, 48417 o) Dote EAL HIE Y] Btk Hol &0k Bt 2
BARE AR FHIL 7S 27 $olA =2 20009 FH 2015
o] ZL2AIZE Bgto] 50.4A17 0.2 HY| thE o R ettt tRES] =
7HE2 40A17F 24t MER QUL dinke, kE=4o], AW, YEHE
= 40A1Zto] BRI A] QkQket 48/\]71} ol Ysh= LEAS] HlES A
E 49 =2 30.3%= H7] 2 o} 7 u|go| 7P e 2
7tz olgEoto| il oA B+ —ZLE*VJT} H|Z5HA dint=, g9t 5
O] F7FE00A 11 Hlgo] W& Holt



H3-11) S0 P AE, SBAM0K, TF 22ARL F 48AR
o Hx, 2000~2015

Hold 2= Hig

F

= agg | smewes | oSn, | TEEIR
Australia 717 3,017 43.2 14.4
Austria 836 3,337 423 8.6
Belgium 865 3,624 40.9 5.1
Canada 761 3,344 - 8.8
Chile 884 4,459 47.3 14.6
Czech Republic 1,103 4,254 42.2 9.9
Denmark 936 3.533 38.9 5.9
Estonia 1,207 7,070 41.1 6.0
Finland 854 3,705 40.4 5.5
France 753 3,658 40.6 7.1
Germany 856 3,348 41.1 8.1
Greece 891 3,320 44.5 6.4
Hungary 1,286 6,537 41.0 6.3
Iceland 759 2,556 45.6 20.1
Ireland 902 3,439 41.1 6.0
Israel 787 2,955 45.4 15.3
Italy 754 2,804 41.5 4.7
Japan 638 2,744 - 21.6
Korea 867 3,593 50.4 30.3
Latvia 1,377 8,563 42.0 9.0
Luxembourg 811 2,952 40.6 6.0
Mexico 994 6,730 48.8 27.9
Netherlands 853 3,018 39.2 4.9
New Zealand 805 3,635 44.0 12.7
Norway 815 2,986 38.8 5.2
Poland 1,121 5,678 43.2 8.3
Portugal 898 3,958 41.8 6.5

Slovak Republic 1,246 5,623 41.6 -

Slovenia 941 3,937 42.2 7.6
Spain 760 3,063 41.7 6.5
Sweden 793 2,689 39.7 5.3
Switzerland 724 2,783 42.2 12.5
Turkey 873 3,870 52.8 42.5
United Kingdom 849 3,428 43.0 10.9
United States 884 4,916 - 14.0
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H3-12) =714

=

A All causes of Malignant Circulatory Ischaemic heart | Cerebrovascular | Mental&behaviou
= death neoplasms system disease disease ral disease
Yot Z=AZE 18.55** 2.02* 4.53 2.94 5.48** 1.07
(7.38 - 29.72) (0.21 - 3.83) | (-2.93 - 11.98) | (-1.94 - 7.81) (2.01 - 8.95) (-0.57 - 2.71)
65A| O|& 217 H|Z -31.24% -4.56*** -19.29%* =9.72%x -6.95™** 0.49
(-40.37 - -22.11) (603 - 308 (2538 - -13.20 (1371 - 574 (979 - 412 (08 - 1.
120" A5 -0.017%* -0.00%*** -0.01%** -0.00%** -0.00%*** 0.00™**
(-0.01 - -0.01) | (-0.00 - -0.00) | (-0.01 - -0.00) | (-0.00 - -0.00) | (-0.00 - -0.00) | (0.00 - 0.00)
HAE =5.70%** -0.31 =3.37%* -0.45 =177 0.16
(-7.84 - -3.56) | (-0.65 - 0.04) | (-4.80 - -1.94) | (-1.39 - 0.48) | (-2.37 - -1.04) | (-0.16 - 0.47)
GINI 486.06* -29.31 249.57 -27.61 190.31** 67.87*
(3213 - 9399 (10277 - 4410 (-5337 - 55250 | (22576 - 17059 4933 - 331.29 (1.25 - 13449
10008 Ha 15.54** -0.56 16.52%** 10.68*** 2.27 0.09
(4.96 - 26.12) | (-2.27 - 1.15) | (9.47 - 23.58) | (6.06 - 15.29) | (-1.01 - 5.56) (-1.46 - 1.64)
1000HE QJAF £ 19.87 1.42 -4.51 3.83 -2.99 1.66
(-1451 - 5420 (415 - 69 (-27.46 - 1849 (-11.18 - 1889 (1367 - 769 (339-67)
HASSH| 5 33XIE -0.54 0.28 -0.65 -1.17* 0.18 -0.03
(-3.21 - 2.12) (-0.16 - 0.71) | (-2.43 - 1.13) | (-2.34 - -0.01) | (-0.65 - 1.01) (-0.42 - 0.36)
Observations 297 297 297 297 297 296
R-squared 0.75 0.63 0.77 0.63 0.64 0.21
Number of country 31 31 31 31 31 31

*p<0.001, **p<0.01 *p<0.5



(&# 3-13) =714

BRSBTS BEAS

A All causes of Malignant Circulatory Ischaemic heart | Cerebrovascular | Mental&behaviou
= death neoplasms system disease disease ral disease
o Z2AIZE 173.45%* 20.90*** 57.31%* 29.62%* 16.37** -3.95
87.77 - 2012 063 - 3217) (33.84 - 8079 (1721 - 209 0% -2279 (-1079 - 289
65AM| O|AF 017 H|g -198.50™"* -36.21%** -36.15™* -17.40%** -12.06™* 3.43
(20852 - -12848) | (4542 --270D) | (5534 --1699) | (2754 --72) (-1731 - 68) (216 - 908)
120" A5 -0.05%** -0.01%* -0.01%** -0.00%*** -0.00%** -0.00%**
(006 - -004 (001 - 001 (001 - -0.01) (001 - -0.00) (-0.00 - -000) (-0.00 - -0.00)
HAE -38.55™* -1.50 -8.16*** -2.43* -2.15%* -1.64*
(5497 - 213 (3.66 - 060 (-1266 - 3609 (-4.81 - 006 (338 --09) (2% - 032
GINI 3,882.33* 6.58 992.71* 626.42* 451.47*+* -183.76
(40121 - 7363.40) | (451.25 - 46441) | (878 -19466) | (12239 -1,13049) | (19057 - 71237) | (46173 - %420
1000EY HA = 165.08*** 1.67 65.99** 40.60™* 5.99 -9.28**
.38 - 24619 (-9.00 - 1234) @377 - 822 (2886 - 52.34) (009 - 1207 (-15.76 - 2.81)
10008Y Al == 378.14** 40.34* 93.88* 30.07 17.39 -4.89
(11443 - 641.89 G6& - 7500 (21.61 - 166.14) (812-82) (238 -37.19 (5% - 1617)
HZAO|ZH| & ZZX|E 0.83 3.06* -1.16 -0.20 0.13 -0.69
(-1964 - 21.29) 036-57) (-676 - 4.45) (317 -279 (-1.40 - 1.66) (233-09)
Observations 297 297 297 297 297 296
R-squared 0.68 0.79 0.64 0.62 0.58 0.23
Number of country 31 31 31 31 31 31

*p<0.001, **p<0.01 *p<0.5
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(B 3-14) =718 = 48A17t Oy YUSk= 22Xt HIZ AIUE
e All causes of Malignant Circulatory Ischaemic heart | Cerebrovascular | Mental&behaviour
= death neoplasms system dis dis al dis
F 4BAIZt Oy 22 Hig 4.99** 0.01 1.92 0.59 1.60** -0.17
(164 - 839 (056 - 059) (013-3% (086 - 209 0% -269) (071 - 030
65A| Ol QI HIg =24.72%%* -5.20% -14.93** =7.53%** -5.63*** 0.42
(3342 - -1602) (670 - 371) (2024 - 961) (-11.30 - 379 (838--28) (096 - 1.81)
108 A5 -7.03"* -1.14%* -5.01% -2.49%* -1.60™** 0.58***
(845 - 560 (-139- 090 (-58 - -4.19 (311--18) (204 --119 035 -081)
AYE -5.42%* -0.47** -3.35%* -0.51 -1.49%* 0.30
(736 - 349 (080 - 019 (453 - 219 (135-03) (211-08 (001 - 061)
GINI 526.64* -15.14 226.83 -59.96 224,57 110.68**
(67.54 - B.75) (-B.% - B3.6)) (-53.59 - 507.25) (-25905- 139.13) (7954 - 390.60) B7.73 - 1864
1000 Ha & 24.51%* -0.43 17.12% 10.60™** 4.08* 1.92
122 -367 (253 - 16)) 066 - 2459 (530- 159 02-79% (002 - 389
1000 QAL 5= 1.18 4.02 -19.66* -4.91 -6.09 1.28
(2086 - 3220 (-131-939 (3862 - 070 (-1838 - 859 (-1590 - 371) (365 - 622
BHogH| & Z3X|E 1.34 0.03 0.68 -0.43 0.49* 0.06
(003 - 271) (021-02) (0.16- 152 -102-017) 0056 -09) (015-029
Observations 312 312 312 312 312 312
R-squared 0.77 0.67 0.81 0.68 0.66 0.27
Number of country 33 33 33 33 33 33

*5¢0.001, *p<0.01 *p<0.5



(B 3-15) =712 3 48A1ZF Ok Yok= 224} HiEnh AR

=
S All causes of Malignant Circulatory Ischaemic Acute Cerebrovascula | Mental&behavi
= death neoplasms system heart dis myocardial inf r dis oural dis
Z 48AZt Ol 22 HiE 75.18%* 5.06** 23.59™* 10.68™** -0.94 5.66™* -1.83
@890-10140 | (L50-86) (166-305) | 6R2-1449 (330-14 B75-7% (-400- 039
6541 Ol 217 HIg -146.06™* -35.59% -18.07* -9.86* -11.43% -8.74*** 1.84
(21432 - 778 | (4482 - -263]) | (3607--000 | (1961--010 | 1757-529) | (B71-37) | (B80-74)
1918 A5 -45.92%** -10.82** -10.81%* -5.48** -3.84%** -2.63"** -2.98™*
(5708 - 3470 | (12383--93) | (1376--78) | (7.07--38) (4% - 28 (345 --18) (390 - 200
HAUE -32.67** -1.92 -6.38** -1.97 -1.03 -L51™ -1.24
(4786--1749) | (B97-013 | (-1038--23) | (414-020 (239-03) | (261--04 | (249-00D
GINI 2,115.40 -39.44 499.82 407.09 557.20%** 421.20%* -110.19
(-148595,7167) | (52617 - 447.29) | (-450.18-1,449.81) | (-107.52 - R1.70) | (233.23 - &1.16) | (15892 - 683.47) | (-407.33 - 18590
10008 HM = 190.59** 2.07 79.41%* 47 447 14.78** 10.37** -10.15*
O472-28645) | (1088-1509) | (GA12-10470 | (3375-6L19 615-2340 (339-173) (-1806 - 2.24)
10008 At = 268.81* 44.50** 60.07 20.97 -4.11 13.28 -9.98
(531-5123) | (1159-7741) | (417-12430 | (1382-%57) | (<2601 -1780 | (445-3102) | (3007 - 10.11)
HA=H| & 33XIE 13.70* 2.13** 237 0.28 0.78 0.81* 0.34
Q94 - 2440 (068 - 359 (047-52) | (1%5-18) | (019-17 003 - 160 (05 - 1.3
Observations 312 312 312 312 312 312 312
R-squared 0.69 0.80 0.67 0.66 0.60 0.61 0.24
Number of country 33 33 33 33 33 33 33

*5¢0.001, **p<0.01 *p<0.5
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o= Qlot ok Al2|9

ZAN e

H1E ZHN ZE8E A U

1. G+ 4 1R

=
Aol A8 FA 519 A c
Aof ket 24 FHE FZ¥(prevalence based approach)™ WY&
A H(incidence based approach).& U= 4 Ut} SHE J2H

%S

APgol o|2717HA] A AJolofl AA WA S BAIA H-EZ FATLE
A A H A B8 A28 5= HEE A5 oIt s 9,
2014, p. 98).

ot AR Ae EEARS} v A Ao bt 2A sheFA
A (top-down approach)d A3F24] HH(bottom-up approach)2
2 s o AUtk A4 SR A2 A =9 AR 5= o8-8 B4 AX
O 7 QIgt o= H|, AREAN, 2I7|AFHES 27t ARESt F ol &

e gHeR, 7R 22 A7t v 57F 22 SHES HlawA
=
o

BolaiA A& 4 k. T, A WL Aol e 2412 B
MIE B2 A 8L Teleii ol W7} Szo] vlgow sl

wrAloltiHassard, Teoh, Visockaite, Dewe, & Cox, 2017, p. 2).
22 A ARG AFHH & A A2 ol A[qt, H=e} H

2% A9 AR AEFA B AR o s Y AEHGS

R

d



FARE AGY] iR WBE AT sHFA HIER 2AS HE
£ FA UK Sultan-Taieb, Chastang, Mansouri, & Niedhammer,
2013; Goh, Pfeffer, & Zenios, 2016). °]& ZiIsto] & ALoA=
2016\ B 3ff 5t H== Qs WS 2 ARl AREE YE
XJ:LE:I_L]- o]-o(;k/ﬂ H}—/CI og = 27(4 ]—Oﬂ_g_]:q 3_71] j[l_ﬂ o] —5H %—Ag*'(‘)‘_ XE]l:g
o] Ago] 285 AHmH- (YUY, A Amn)} THRl-E(F F&A
H|-&, Z7|AFH-§) 02 FEsto] BAI5H]H

2= 6047t o9l ATt kg0 BlEEA IHAIZE s (o]5)
WHERE D9 F 7HR] Ao g Z¥7F Aojstglor, o|= lsf
Aoke AWel Hfle AxIEAES Filde i AR
(all-cause mortality) 2.2 SHASICE EA] et AR EAHOA
= AHgIAEES B2 Ao E JAAsHL 9loy, 7|&E] 2
At A2 BEet FAEge] AW JSStal Ao, Y2
A= 274 2] H ol HxdaALSE ofy et JA-SHS XS
I Q2= stk

AR 57bs AgS 1L2lsf] 204 o]/ ARIvkE A4 theE &
dotalom, 704 o9 g3 EAAA ALSiel o=
2011~20169 Ato] -=jutel AA| Byt =2 AP(effective age of
retirement)°] 72419 1123 A0l oW, 25 ok BAE 9
i o} &= glo] Usfof st WidF9] HEo] 95| w2 S 11

(@GR, 2017), 704] ol k=I5 FAHEE 002 7Rt &

o
=
B4 3a 240 977 9SS el WE Eot,

6) @4 Yy 2o gt A Ve, W A 125 5

6047}; A G IZo R FASA Qlon, FH G0AIZE 7

fol= GFRE 7S 8UE SR dste] Wkl 2.

ﬁr§~ B} X&X—izi BESHA A5yl sl 5 60Xzl V1SS S8
7) OECD statoll4] 2018| 9¥ 27¢ &l



HA% WZZ QIS 3t Ats9] ANE HYRE 131

£ 242 99 DU ARES BRI 94 o] EH AT
H12 3457] 9191 20168 FUAGAGEA A2E et 7
22 Q15 AYEL AO] ATSRHEE WA A HEY 23S
o|gsteict. Selutel AP EA Askat QG SR, 1T o
g A% ARE 95 199 Al 20169 A38Y A2EALS, A
£ 54N ARAAEAARE olstel BTG ALY 242
ZA5}7] YallA= 2011~20179 AHAIEE Qo] BA%F72} 2016
¥ Selube AQlg SRS BAHCDPIS BEHsc

(H 4-1) 24 X=d 7H1R

LHE NS
(} rﬂlﬂifs/ e _'f'j‘ 20169 FUNALIFEARE
IH(ES A ATHIBE | 19904 0% LEE AT th vlepRy At
QIR AT 20169 2738E =5
AR 5= SAA APFEABA 2016
1919 MaH (M= ghaeh) | 20169 AFEY AEEA
e Id 7Y U 2011-20179 AHEE Q¥FoiBazz
1QIEh Uk AtAtol 2016 2919 SIS HE=2E THAX)

7t 2127|042 =(population attributable risk, PAR)

A EBA LT FNY] S R(EL 0|2 AT AT A5 F
gzo] AT B S5 I A S AANP=



132 22 QIF 5= Atg| HYERED g Yot

(population attributable risk)E A&t A7 HF = ‘s
eZo| HAYSHA] erdthH TEAEA] gk, ohA| el s &= 3
HRAISE APA 9] 2878 oJu|gttK(Sultan-Taieb et al., 2013, p. 2). ¢l
719 = Aoy APTY] AT =R 80d] gt &=
Q1gk A gl 919, RRZ =& FHEEIE 82l &5 QI+ H]
&, Pe)& AlAtetH, A4t #HA]2 ofef A3} Zt.

PAF = Pe(RR-1)/(1 + P.(RR-1))

AL FARE EES TehE)o] A BeHaTolt H417
7ol TR e BAT V1E ATE] ATE FUT R Au
£ o] 8319 AR EE Az TRt A4S

o
N
Tzl gt leE AT Bl (Pe)2 2016 AT IGEAF A=

ST ARE FA w50 =B A

2,
(@)
(@)
>
N
i o
X
o,
o
El

ofstir}. “FIsHe 2 FIHA 64~AH 64] Abol)e] AsHILZA? 5
o T2 Azite] YshuF ek Wil “E F7k] ARk S AY
3 OE SUEHURE, Y2T, Folt A LT, 24417 Ief
2R, RYLT, BHE DR DR 2E APOR Y5
of BAsteIch, RE B4 23 7HENE 4 8stel AXSHL,
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AWATT} 121.0~121.9, 160~162, 16391 B2, HAATL F7 3
7o 9 AEH AN Aofjol] sidE= F30~39, F40~439] AH
HgStgiTt. AA AAEY 7HIR 5 fF AHAER 9 S22
HIAE o] 83t A5 AR Fostoitt. AMIAL 2= SAK A &
R APGRL %ﬁlXPiE o FHoI e B4 A= A9
(104 o) EE FEsto] -85ttt

Ct. ol=H| FA|

20164 2 3 B S2tet 20~ AT B AlxBBAR 2 A
N0 A3 = o8-S & Aol U T o T el
sl ATIIAREE FHow suol /1T 498 AR 4
o 9z o182 3 ST 52 ABASLE. olv]o] WHL A= 99 4
T N
DY ARE 98 2] AP} FHA 0 B SolRulE A,

AT @ AR x50 209 100t dPF ARHL AZR
EAARE 0] 835t¥=T), g A a5 H]Fo]A v A0 T3k EolEctk
X=X H}Oﬂ—a}x] o= Xﬂﬁ} ] 1’4'. O]“;: Heshy] 93] 20169 HFE
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A AR RS Aehd FA Ao tie TAHA AR 485
A] Lok, AR QRS %
—4 2 woﬂ et ug

o 5 h
ostgﬂl 8e 3 10}%}. e A e AYEAEE Al
70T WA ol B FALS, 197 2RAT SR Foiod
Azt

Of. Z7|AtLH|E

=22 QIg 27|l wE AT £4-2 A™AEE I (human
capital approach)o] 9Js] FAEALt. &, F2E Qg Z7|AGSHC.
24 Bt A EHAG(72H)7HA] A E5-2 B9l 71 == 384
ROl E4Z FH5I]lHh

A, 20164 T sff Bt AT FAFGAL ol AFRE] TEet R

T71REE Fo 2N 2 7% AR 5 S5

017101] Z7|AMG o= Qs EAAG7HA] BESHA| Zto 2N E4E A
ol et F3AAAS FFO =N ZTAPEHES ARESHlT 271A
H|-§ 374 Al vlo] EAYst= H]%% 71% A=l dA 7 = gty
AeiAe DRl E7HISES BF LEdlof sh=t|, gRtEor &
A& AFHGES @] FAFSt AR A== Fdol 2=

3of MO 2 BAo] A o] 52 &85} ket

¢
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H2E g+t 24}
1. 20| LBE O HISH QITI(CIRHE £

7t 2=20f| =& 217 HIE(Pe)

™, 50-60H E/d2] A%l 15% oo Edth. 42 E4el Hl
3 ARt leEoll g vl AHH oz wWokon, AfH=E 60T
7t 9.3%= 7V =9I,

jas

S

o FARE L=5(60nH) e
- o of o of

20rH 2.3 1.4 16.3 19.3

30t 11.4 4.1 25.1 19.5

40th 20.7 2.7 12.1 9.3

50cH 15.8 6.5 15.4 11.3

60cH 16.4 9.3 10.9 12.8
70LH Of2f 10.5 4.2 8.3 4.7

Gt 14.0 5.1 14.4 11.6
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EREAS AR Ak AlAskI. weiiel =g 4 “H‘a‘ﬂﬂr
Ak 139 B AdEE 94 1.06, 94 1.272 Yerged, Z4d
g Y] AdAEEE 94 1.16, 94 1312, AP Adifidss
@73 1.01, o4 1.21&% of/do] E/dEt &3kt

B 4-4) utiZ2R=2 Qe RY A A9 HHRIHE(RR)

=2 O %t
|
RR 95% ClI RR 95% ClI
A aEst 9 1.06 0.99 1.13 1.27 1.13 1.44
HlEs 2 1.16 1.07 1.26 1.31 1.04 1.65
At (all-cause) 1.01 0.95 1.08 1.21 1.13 1.30

Ch =2 Q15 R U AlZ| QI7|0II=(PAR) &3

1) BARN =8 JIE

AT o2 A TR 71 9 AMEY] &2 Qfnlshe I

oA E 4%t Aot
AU LS vgro g AAlst
A7 =7 7HE =2 A
] oF 10%7F BAIRE =
BAt 5o = Y
o] 16%7} ZAA|7F o
Aol FoHAFE 7| = F7Fske], 60T oA A=
Y oF 3.3%7F FAIZE sl 7RIS Ao = YER o, 6
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A 7120 2 & AQol= oF 16.8%7F AT 502 Q3 Aow S
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H 4-5) BAZH =502 olst HEHPEE Q0| 0177 |0IIHT(PAR)
O Al Ot

7 R 60h+ R 60h+
20CH 0.014 0.021 0.005 0.029
30LCH 0.063 0.096 0.015 0.081
40CH 0.109 0.161 0.010 0.055
50CH 0.086 0.128 0.023 0.124
60CH 0.089 0.132 0.033 0.168

BAIARS] ol g2 40T, o2 60l 710l A=
7k =Skt 4od EAe] Al 7 2~14.5%7}, 1831 60T
49 0.5~2.3%7F A o2 AT FH oz FHHII AT
LEOR QIRF AFZY] QIFIANEEE AR wEr 3] B¢

0.2~2.1%, AL 0.5~3.4%= YEITh

Kok
O
< 6.
o
T

(B 4-6) AR =3C= Qleh Fhize R 2177|012 =(PAR)

Uz Y = o
HH| 60h+ A 60h+
20t} 0.007 0.019 0.004 0.001
30tH 0.035 0.086 0.010 0.002
40t} 0.062 0.145 0.007 0.002
50CH 0.048 0.115 0.016 0.004
60CH 0.050 0.119 0.023 0.005
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r

(B 4-7) HARF =502 I8t AR Q177 |04QIS=(PAR)

=4\ OiX}
A
HH|(PAR) TH|(PAR)
20t 0.002 0.005
30rH 0.012 0.015
40tH 0.021 0.010
504 0.016 0.024
et 0.017 0.034

2) w2 JIE

-

AR Qe AxEeds 999 A7 A PPEE YR o
ol B 57 ebith BT o4 B 305014 7oA
7}0.014, 0.051% 74 =9¢

H 4-8) W22 QIeh MeFataet RE9| 2717 |™A=(PAR)

NejEEs 9 ot p—
20tH 0.009 0.050
il 0.014 0.051
4ot 0.007 0.025
50CH 0.009 0.030
60CH 0.006 0.034

(H 4-9= AHTFE AT G 9] A7 A =S e
ot "y 2 30dolAM A1 =TT 7 k=, 30d B
= A ZAEE 71 A F oF 3.9%7F 300 9449 Frole of

ovd&Et =

5.7%7} WT2E 2 Q18] drast Ao g 24}



(B 4-9) utiZ22 ot FiiEet REo| QI77|KHIRHE=(PAR)

Yrzs 24 EA G R}
20ty 0.026 0.056
30t 0.039 0.057
40ty 0.019 0.028
50CH 0.024 0.034
60t 0.017 0.038

QAP RE Aol A PRt
ofdo] o A trepdet. Y49 A9 LE Aol 0.5% mgtos
WA UpeRc Whe, o]0 Al o] Tt o} 1.9~4.0%= 2 E Ak

(B 4-10) WOZRZ Qlst Al QL7 |KE=(PAR)
A St o4kt
20cH 0.002 0.039
30CH 0.003 0.040
40CH 0.002 0.019
50CH 0.002 0.023
60CH 0.001 0.026

2. Y22 QI3 OBH| XIS
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4-13) FAIZH = ISh SRSt RZH| FHoH
iixis AAZH =02 0I5t - N
SHEREE | oamus an 2@ S8 )
=N 20,463 30,499 58,871,994 87,718,741
O4 Xt 3,097 16,054 8,923,544 46,427,875
Hx| 23,560 46,553 67.795.538 134,146,616
A4S s SUT HHo 2 FATE 5o 2 QIgh X H]|
HAS AT A7 50 &2 QI HAIAS 27 H|= HAo]
819~1969 ¢, /g2 8Y9~37% Y2 FA At
(B 4-14) 20165 ZARE =502 QI5h HAlZst 2 Qs (Sl )
2 AR ZAZE E02 Q5 MAIESH QUKL &
= A Q8 olfa | 60h+
20CH 73,383 543 1,385
30CH 77,494 2,720 6,654
it 40LH 98,371 6,072 14,284
= 50CH 107,431 5,144 12,347
60CH 92,112 4,570 10,942
HH| 448,791 19,050 45,612
20CH 88,112 313 69
30CH 120,533 1,242 277
oixt 40LH 154,722 1,063 237
50CH 205,615 3,365 755
60CH 188,257 4,394 991
FA 757,239 10,377 2,329
H 4-15) 20161 HARS0)| L5t 1915 TR TS| (@) 2
T s 4
20CH 488,449 421,307
30cH 429,465 428,246
40K 430,981 394,684
50CH 421,833 350,774
60CH 431,460 342,750

A& 20169 A7FEY AuA 9 AEASA A= H| A 2A 24 AR
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20169 $AH A9 SAVZZRE AR A A
cteison, oi/je] see It A A7\l ges 1—6}04

B 4-23) HARE =502 U5t RI|AIYKt =9 St Ao

AR =5 RIAYRE £(3) SAAALONH )
EfAL 1,020 500,775,623
04K} 624 257,753,724
| 1,644 758,529,347

(B 4-24) DURSR OIS 7MY} 49 SMMAA

prize RIINYRE 2() S AN 2)
Xt 105 59,691,628
OIx} 654 369,986,158
A 759 429,677.786
5. 22 QIgt FNH Y HIE
7h "ARM
GOAIZE o139 AT 1B S 7E 02 o) o 97 A9
A 2= s Wgste AryHl8 oAl 5% 5800

TEOE FA AT
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E 4_25> éU\PJ’ i%(ﬁi'”)oi Ol_'@- ZJ;‘ AI'§PE|| Hl% (Tx;_}"?‘]: 7:ﬂ QL)

= i 0f T
O|ZH| (Al EIBt 58,871,994 8,923,544 67,795,538
O|ZH|(HAIES 8,192,338 3,769,778 11,962,116
AL AH| (A S HES 1,392,823,141 210,789,570 | 1,603,612,711
Erl&AH|I (AR 598,067,007 325,790,581 923,857,588
B NI 500,775,623 257,753,724 758,529,347
3| 2,558,730,103 807,027,197 | 3,365,757,300
H 4-26) BAF =5(60h+)2Z QIS & AIS[AH HI2 (@) A <)
= i 0f T
O| 2H|(ML| AR 87,718,741 46,427,875 134,146,616
o|2H|(HAIEE 19,619,498 845,710 20,465,208
R AH| S (M| SRS 2,075,924,597 1,092,735,157 | 3,168,659,754
AL MH| (LIRS 1,431,962,844 73,113,125 | 1,505,075,969
E N 500,775,623 257,753,724 758,529,347
3| 4,116,001,303 1,470,875,591 | 5,586,876,894
Lt WCiZS

B 4-27) WHIZRE 5t & SN HIE o) A 9)
S = o T

O|ZH| (M =[RS 5,078,943 11,198,012 16,276,955

o|2H|(HAIEEh 4,818,693 11,640,676 16,459,369

A MM (AL RS 117,521,057 251,839,074 369,360,131

AL MH| (LIRS 345,147,791 950,924,257 | 1,296,072,048

B N IEs 59,691,628 369,986,158 429,677,786
A 532,258,112 1,595,588,177 | 2,127,846,289




148 22 QIF S Atg| HERHD (g Yot

MN3E AZ

AL 20164 2 3 Bt H2E2 25 YT 2] A2l9]
< 25190k A vl g2 TA T E Qg WS Aol A=
EEREE IO DR RER s R LG T RSSO Y
Hlg)o s TS o] BAstelch Fat 60A|7F o)A 7
2 A7} L E(o]8} WY LRE X3Ho] = 7z HHAlo g
o] Qs WAYSH= W] Wl AlxPaA Y
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2017 89,848 9,183 10.2 1,809 589 32.6

F: 1) (A DA 5 x 100/ AR 5
2) (A4 =BT W % 100)/ 278 D97 5
AR 2ERATE WE AT P 2017). YR HABHLY W
2EEAATY, p. 20.
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