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17 18E&Y-E2BE 0 41 0.0 1 59 1.7 2 67 3.0 3 60 5.0 1 22 4.5 7 249 2.8
%, RO, WIREE 0 0 - 0 0 - 0 0 - 0 2 0.0 0 1 0.0 0 3 0.0
DB(BICHEENFEOERK) d) - - - - - - - - - - - - - - - - - -
P 46 4875 0.9 214 6019 3.6 499 6228 8.0 574 5146 11.2 231 3932 59 1564 26199 6.0

a) 2010618 ~20156380&5t. 212U, 2010FLUFIICH K EFER NGO EREET.
b) #FFATFHEHFAE] (https://www.e-stat.go.jp/SG1/estat/GL08020102.do?_toGL08020102_&tclassID=000000110001&cycleCode=78&requestSender=dsearch) (CH5\}3FHtRER, EZERIE
BB ZOLICEL, 20105~ 2014FEOEECHIFZEFIIEOEET. L. 201 1FOF R - #ERREAELIARESNTVROOT, 20106F£201260FHBTHIELE.
C) REBRE (DTF) (LF2010FEMUBICH BRI BORBRESATVZCL, BLUHRERAEN (98) (CE2015F1A~3BFTORMAEBSNSINTVRVILNS, BESEHIETHZ. . EABEHEN0 (AA)

ERBEPRCOVTIFHBZEHLTORL,

d) EBOI5I 2 (fBICHEEENB3E0%EM) JICDWTREBRE, BABEMREBICE ELTLRL.

F2-1 #fE (X980 -Fiip (10mPEHR) BIOREMAE 1003 ASDOBEREBICLZH K REBRE

pL AV 30-394% 40-497% 50-59#% 60U ESZN

Ry L0 o= s pras= g s Toon  ma i i s o= s Toon
a) ) p UEE 3y py HER 3) )b UER a) b UEE 3 py HER 3 )by HER
#c) # o) #Ho) # o) #o) # )

)
1@z, BMEE 2 197 1.0 23 360 6.4 73 434 16.8 113 364 31.1 59 288 20.5 270 1641 16.5
2 H—ER¥E (fhHFEINLVED) 2 261 0.8 15 419 3.6 24 407 5.9 32 374 8.6 12 496 2.4 85 1956 4.3
3 EE, B\t 1 680 0.1 5 827 0.6 9 789 1.1 13 670 1.9 5 405 1.2 33 3370 1.0
4 F5EEE-/\FEEE 2 1009 0.2 21 1060 2.0 64 1103 5.8 50 900 5.6 11 665 1.7 148 4736 3.1
5 iRz, BP9t —Ea%E 1 119 0.8 6 209 2.9 14 202 6.9 7 145 4.8 5 108 4.6 33 782 4.2
6 fa¥ 0 5 0.0 0 5 0.0 1 9 11.8 4 9 44.4 5 10 50.0 10 37 27.4
7 BB, ¥8%IEE 2 263 0.8 1 269 0.4 7 326 2.1 7 334 2.1 1 149 0.7 18 1340 1.3
8 EEhEE R 0 140 0.0 2 168 1.2 2 235 0.9 2 174 1.2 0 67 0.0 6 783 0.8
O EIaE 1 260 0.4 14 469 3.0 28 466 6.0 32 436 7.3 16 412 3.9 91 2042 4.5
10 &A%, MEY-E2% 2 523 0.4 10 292 3.4 17 289 5.9 27 240 11.3 15 237 6.3 71 1580 4.5
11 1EREEE 0 204 0.0 7 306 2.3 15 251 6.0 5 122 4.1 0 45 0.0 27 927 2.9
12 EFEMEEY-CREE, o 0 250 0.0 2 201 1.0 9 169 5.3 8 144 5.6 6 148 4.1 25 911 2.7
13 Bs% 1 806 0.1 14 1196 1.2 45 1296 3.5 48 1003 4.8 15 640 2.3 123 4940 2.5
14 BR-HZ-BMEHEKEZE 0 21 0.0 0 35 0.0 0 45 0.0 0 38 0.0 0 15 0.0 0 153 0.0
15 B%, & 0 37 0.0 1 48 2.1 0 45 0.0 1 52 1.9 3 83 3.6 5 264 1.9
16 TBNES, MREE% 2 65 3.1 1 100 1.0 8 99 8.1 6 84 7.1 1 143 0.7 18 490 3.7
17 18E&Y-E2BE 0 41 0.0 0 59 0.0 1 67 1.5 3 60 5.0 1 22 4.5 5 249 2.0
%, RO, DRI 0 0 - 0 0 - 0 0 - 0 2 0.0 0 1 0.0 0 3 0.0
ABICHTENBEOEI) d) - - - - - - . - - - - - - - - -
PEET 16 4875 0.3 122 6019 2.0 317 6228 5.1 358 5146 7.0 155 3932 3.9 968 26199 3.7

a) 20106 1A ~2015%F380&5t. 122U, 2010 LA H KB RN DO BREST.
b) #FEAIH@HFAE] (https://www.e-stat.go.jp/SG1/estat/GL08020102.do?_toGLO8020102_&tclassID=000000110001&cycleCode=7&requestSender=dsearch) (CH1F2[EibHR. EZERIE

FESIEOLCEL, 2010F~2014FOEEICHIFZEFIIE

&ite RIZU. 201 1EOFE- BERRAEREATREINTORLNOT, 2010FL2012F0FIHETHIEL.

C) BEBREL (NF) [CE2010FLUFNCHKFERNGORBREZA TSI, BLIURERER (H8) [CE2015F18~3AFTORABHNZINTORNIENS, BESEHIETHS. . BAESN0 (BA)

ERBEFRCOVTIHEZEHL TLRL.

d) EBOI5I A (fBICHEEENB3E0%EMR) JICDWTREBRE, BABMREBICE ELTLRL,
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R2-2 B (K% -Filf (10/%MEHR) BIOEAE 1005 NS0 MERRICLSFUGRESRE

29T 30-39%% 40-497% 50-59#% 60U £ E=S

Ry LD frosa— s SR s frisa— s frosa— s iR s Toon
o oo wee o N Qmmr 9 R0 wme o N0 wme 9 N wm o N0 wm=
#Hoe) ) #c) #Hoe) ) )

)
1 B, BEE 1 197 0.5 17 360 4.7 52 434 12.0 96 364 26.4 28 288 9.7 194 1641 11.8
2 H—EZ%E (fhCHFEEINRVED) 0 261 0.0 4 419 1.0 12 407 3.0 14 374 3.7 10 496 2.0 40 1956 2.0
3 EE, @it 2 680 0.3 3 827 0.4 3 789 0.4 4 670 0.6 4 405 1.0 16 3370 0.5
4 HIFEEE-INEE 4 1009 0.4 17 1060 1.6 28 1103 2.5 28 900 3.1 4 665 0.6 81 4736 1.7
5 FitiAzE, BHP9-iY-E2% 1 119 0.8 3 209 1.4 7 202 3.5 3 145 2.1 0 108 0.0 14 782 1.8
[=E 0 5 0.0 0 5 0.0 1 9 11.8 2 9 22.2 1 10 10.0 4 37 11.0
7 BB, ¥8IBE 0 263 0.0 1 269 0.4 3 326 0.9 3 334 0.9 0 149 0.0 7 1340 0.5
8 BEbEE-RIRE 0 140 0.0 1 168 0.6 2 235 0.9 1 174 0.6 0 67 0.0 4 783 0.5
9 B 6 260 2.3 10 469 2.1 18 466 3.9 22 436 5.1 15 412 3.6 71 2042 3.5
10 TBA%E, REY-E2%E 2 523 0.4 9 292 3.1 13 289 4.5 13 240 5.4 5 237 2.1 42 1580 2.7
11 1EREEE 4 204 2.0 5 306 1.6 10 251 4.0 5 122 4.1 0 45 0.0 24 927 2.6
12 EEREY —CR%E, 1o 1 250 0.4 4 201 2.0 3 169 1.8 3 144 2.1 1 148 0.7 12 911 1.3
13 BE% 8 806 1.0 13 1196 1.1 25 1296 1.9 17 1003 1.7 6 640 0.9 69 4940 1.4
14 BR-HA-EHE KESE 0 21 0.0 1 35 2.9 0 45 0.0 0 38 0.0 0 15 0.0 1 153 0.7
15 B¥, mME 0 37 0.0 0 48 0.0 1 45 2.2 0 52 0.0 1 83 1.2 2 264 0.8
16 RBNEZE, MRESEE 0 65 0.0 3 100 3.0 2 99 2.0 4 84 4.8 1 143 0.7 10 490 2.0
17 EE&Y-EXBE 0 41 0.0 1 59 1.7 1 67 1.5 0 60 0.0 0 22 0.0 2 249 0.8
S5, RO%, WIRERE 0 0 - 0 0 - 0 0 - 0 2 0.0 0 1 0.0 0 3 0.0
BEUICSENBEOEI) d) - - - - - - - - - - - - . - - -
DEFET 29 4875 0.6 92 6019 1.5 181 6228 2.9 215 5146 4.2 76 3932 1.9 593 26199 2.3

a) 2010618 ~201563A0&5t. 2L, 2010FFICH KBRS0 BREET.
b) ¥FAIH@HIHE] (https://www.e-stat.go.jp/SG1/estat/GL08020102.do?_toGL08020102_&tclassID=000000110001&cycleCode=7&requestSender=dsearch) (CHIF2[FEBHER, EEBIE
B ZELCET. 2010F~2014FOJECHIZEFIBEOEST. LU, 201 1F0F - FEFIRABFRIARINTVARVOT, 20105201 2F0FIIETHIEL,
C) REBEL (DTF) (LF2010FMUFNCHSGERNBOBRESA TS L, BLUHEREN (HD8) (CE2015F1A~3AFTORAELNSINTLVRVIENS, BEEFSEHIETHZ. . EABEHN0 (BA)

ERBEFRCOVTIHBEZELL TLR.

d) EEOI5INF (fBICHFEEINZE0EMC) JIOWTREBRE. EAESRCOICET LELTLR,

R3 HE (KD -REEFERIOERE 10075 ASEDOR - DR EICL 25 KR EBRE

19 10-290 30-990 100-499 X 500-999 X 1000ALLE 24

= Lo ?@? = o ﬁg? = Lo ﬁg? Iy RS ﬁfg?‘ = Lo prosa - s ?ﬁ? = Lo ?ﬂ?
A p MEE @ ) MER S a) ) HER S a) ) MER g ) WER A ) MER S a) ), R
# o) # o) # ) # ) #c) #c) #c)

)
1B, BER 62 81 770 123 200 617 135 346 39.0 93 385 24.2 8 115 7.0 14 485 2.9 435 1611 27.0
2 H-E2% (EHMENBVED) 24 323 74 27 257 105 25 35 7.0 28 435 6.4 9 152 59 6 354 17 119 1877 6.3
3 ER, fatt 6 389 1.5 5 537 0.9 9 707 1.3 14 864 1.6 7 204 3.4 4 256 1.6 45 2955 1.5
4 HFs 51 872 58 61 706 86 39 673 58 32 868 3.7 9 378 24 18 1213 15 210 4709 45
5 AT, BJPI-IY-Ex% 7 233 3.0 8 115 7.0 8 105 7.7 10 111 9.0 4 40 10.0 7 115 6.1 44 717 6.1
6 3 17 176 7 10 70.0 2 5 400 o o - o o - 0 o - 12 32 375
7 BB, yusEs 167 15 1 118 0.8 8 151 53 6 145 42 1 45 22 5 79 63 22 604 36
8 DEbEE - {RIREE 0 39 0.0 1 25 4.0 2 35 5.7 2 95 2.1 0 70 0.0 4 516 0.8 9 780 1.2
o mims 31 804 3.9 51 490 104 31 294 105 17 176 9.7 3 69 43 5 204 25 138 2036 6.8
10 T, REY-LRE 20 332 87 26 289 9.0 22 241 91 18 258 7.0 5103 49 5 328 15 105 1549 6.8
11 BEE 4 8 49 8 8 91 17 144 118 8 21 36 2 88 23 8 305 26 47 927 5.1
12 EEMEY-C R, e 4 196 20 10 154 65 10 195 5.1 6 180 33 0 50 00 1 113 09 31 87 35
13 ®iE% 21 453 4.6 39 613 6.4 46 915 5.0 46 1191 3.9 5 387 1.3 21 1360 1.5 178 4918 3.6
14 - R BME kit 0 o - 0 5 00 0 7 00 0 12 00 0 5 00 1 8 12 1 114 09
15 e, M 3 136 22 1 52 19 13 26 0 2 00 0 500 0 500 5 258 1.9
16 ABEE, REa%E 9 168 5.4 5 57 8.8 3 62 4.8 4 84 4.8 1 35 2.9 4 82 4.9 26 487 5.3
17 BEY—E2ER 1 10 10.0 1 7 154 114 71 3 62 49 0 27 00 0 131 00 6 249 2.4
1%, A%, DA 0 0 - 0 5 - 0 5 - 0 0 - 0 0 - 0 2 0.0 0 12 0.0
AB(RICSEEN 36045 d) - - - - - - - - - - - - - - - - - - - - -
Szt 256 4198 6.1 374 3726 100 359 4290 8.4 287 5105 56 54 1771 3.0 103 5630 1.8 1433 24718 5.8

a) 2010F1A~2015F380&Et . 12U, 2010FLUFICHKEER IO BRESH. AREGBCPIRBESOHBHEROTHN GO BRNH.
b) ¥2FATH@HIAE] (https://www.e-stat.go.jp/SG1/estat/GL08020102.do?_toGL08020102_&tclassID=000000110001&cycleCode=7&requestSender=estat&tstatCode=000000110001) (£
B, MEBREFIMEER I ZOLCEL. 2010F~2014FOEFCHIFZFFIEOGET, L. 201 1EFOFH - FERIRAELEARINTORLOT, 2010F£2012FOFIETHIELL,

C) REBEH (DTF) [LF2010FLUFICHHEEK

RBEFAICOVTIFHEZEHL TR,

d) HEOS5IAE (HICHFINZEOEIR) JCOWTEBERE. BABHEEIE ELTURL,
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Nl BREEATVSIL, BIUHREREHR (H8) [LE2015F18~3AFTORABHENIEENTLRNIENS, [BRSEHMETHS. Fe. BAEHN0 (BA) &



=4 FE (KN8) BIOR- DI EFRAEROFREICS T IERFE

OfFF Lk

SEME

106 £

15 E

206 E

25 E

SR 10854 15K 206K 256K 306KE 30%RLE ;;@
n % n % n % n % n % n % %
#7E (KD
1 Bz, BMEZE 215 46.2% 101 21.7% 53 11.4% 27 5.8% 23 4.9% 23 4.9% 13 2.8% 465
2 B-E2% (flCoaEEnzuen) 52 41.6% 26  20.8% 17 13.6% 9 7.2% 6 4.8% 7 5.6% 3 2.4% 125
3 ERE, @it 20 40.8% 12 24.5% 5 10.2% 3 6.1% 1 2.0% 3 6.1% 2 4.1% 49
4 EHFEEE-I\FE 66 28.8% 50 21.8% 27 11.8% 27 11.8% 21 9.2% 13 5.7% 19 8.3% 229
5 AT, BRIl -ExE 14 29.8% 9 19.1% 5 10.6% 7 14.9% 4 8.5% 4 8.5% 4 8.5% 47
6 A 8 57.1% 2 14.3% 2 14.3% 0 0.0% 0 0.0% 1 7.1% 0 0.0% 14
7 BE, FBEE 5 20.0% 5 20.0% 3 12.0% 4 16.0% 5 20.0% 2 8.0% 1 4.0% 25
8 BRlEE-RIRE 3  30.0% 0 0.0% 2 20.0% 2 20.0% 0 0.0% 1 10.0% 2 20.0% 10
9 EIGE 55 34.0% 16 9.9% 16 9.9% 23 14.2% 15 9.3% 6 3.7% 16 9.9% 162
10 T&B%, MBY-t2% 56 49.1% 16 14.0% 13 11.4% 6 5.3% 6 5.3% 3 2.6% 5 4.4% 114
11 EREER 26 51.0% 4 7.8% 4 7.8% 4 7.8% 3 5.9% 7 13.7% 3 5.9% 51
12 EEMEY —ER¥E, 1ess 19 51.4% 5 13.5% 5 13.5% 1 2.7% 2 5.4% 1 2.7% 2 5.4% 37
13 Bis% 51 26.4% 38 19.7% 19 9.8% 20 10.4% 25 13.0% 24  12.4% 15 7.8% 193
14 B&-HA-Bdftia-KiEE 0 0.0% 0 0.0% 0 0.0% 1 100.0% 0 0.0% 0 0.0% 0 0.0% 1
15 R, M 2 28.6% 1 14.3% 0 0.0% 0 0.0% 1 14.3% 1 14.3% 0 0.0% 7
16 RBIEZE, MREEH 13 46.4% 8 28.6% 1 3.6% 3 10.7% 0 0.0% 2 7.1% 0 0.0% 28
17 B8V -EXBE 1 14.3% 0 0.0% 2 28.6% 1 14.3% 1 14.3% 1 14.3% 0 0.0% 7
Ex 606 38.7% 293 18.7% 174 11.1% 138 8.8% 113 7.2% 99 6.3% 85 5.4% 1564
1) AEEHBORHABHSEAED BSLUHME TR Ta 1508 BREMRICEE LR,
K5 EE (KD BIOMK- DIEEOT KEREER
REDHEBEORS b)
SEHRMOBERE  RUMOBERES REARE ESSES 2
a) ®N BR BH =S jff Zofth $§:§y
% n % n % n n n n n n
BB (K55 (R
1 Bz, BMEZ 8 1.7% 447 96.1% 9 1.9% 5 > 1 0 0 1 465
2 H—EZ¥E MhicHfEENRVED) 8 6.4% 108 86.4% 9 7.2% 1 1 4 0 1 3 125
3 E#, @ik 2 4.1% 42 85.7% 5 10.2% > ) 0 1 1 1 49
4 FENFSEE-/NTEEE 7 3.1% 214 93.4% 8 3.5% 0 1 > > > 1 229
5 AT, BP9 Y —-EX%E 0 0.0% 45 95.7% 2 4.3% 0 0 1 0 1 0 47
6 % 2 14.3% 10 71.4% 2 14.3% o 0 0 ) 0 > 14
7 BE, ¥BXIBE 1 4.0% 24 96.0% 0 0.0% 0 0 0 0 0 0 25
8 BRb¥E-IRIREE 1 10.0% 7 70.0% 2 20.0% 0 0 0 0 1 1 10
9 E% 4 2.5% 142 87.7% 12 7.4% 1 0 9 1 0 1 162
10 TBA%, MBY L% 3 2.6% 110 96.5% 1 0.9% 0 0 0 0 0 1 114
11 1EREEE 0 0.0% 51 100.0% 0 0.0% 0 0 0 0 0 0 51
12 45EBSEY —ER%E, prE 1 2.7% 35 94.6% 1 2.7% 0 0 0 0 0 1 37
13 8hE%E 7 3.6% 181 93.8% 3 1.6% 0 0 0 0 1 > 193
14 BR-HR-BMIE - KiEZ 0 0.0% 1 100.0% 0 0.0% 0 0 0 0 0 0 1
15 ¥, wmE 0 0.0% 6 85.7% 1 14.3% 0 0 0 0 0 1 7
16 RENESE, MREEHE 1 3.6% 24  85.7% 3 10.7% o > 0 0 1 0 28
17 #EEaY—-ExE%E 0 0.0% 7 100.0% 0 0.0% o ) 0 ) 0 0 7
=S 45 2.9% 1454 93.0% 58 3.7% 9 6 17 4 8 15 1564

a) FBEESBCTRIOBERFCRMOBERIBEOMS TRESNTVSIEE. RIIHOBEEFICLZRELLL.
b) EERHEBOANTLAEESBEOTRNSER TOEMACHIALL.

C) DARBRMIM - DIRRRICHSF LR ERZRCIFZHOED7H 22T,
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=6 %iE (ADM) B0 SENRE (REBOBERBCLM - DIEETOHIGRESR)

FRERTLNA FRERT2NN A FT FRERIIN AT FRERTAN AT FRERISH A ¥ FRERI6N AT
[ [ [ [ Wi B
100857 (80KSR) 80BS 80K B8ORS BOB4RS BOB4FRA ;@
K it K K KiG it it
mean % % mean % mean % mean % mean % mean %
& (K950
1 EaE, BMEE 1019 o p0 30.9% 992 seon 992 poge 996 5o 992 0. 987 oo 447
2 H-E2% (BICHEENBLED) 1023 5500 30.6% 905 35405 916 7ge L5 oo 898 goe 881 oo 108
3 ER, it 920 714% 33.3% 914 3810 916 3810, 917 3330 901 4r99 905 3570, 42
4 EI7ER /TSR 995 5750  29.9% 956 5940 90 2520 58 2560 93 2760 1 2509 214
5 SUTRE, WPI- R -2 1062 o5 o 24.49% 96.8 560, 908 31100 889 310 862 51 829 ,oo0 45
6 1455 50000 200% 1683 100% 1761 oom 1677  oow 1721 go0m 1786 000 10
7 BE, FEXER 946 5420  20.8% 851 417% 855 3750 848 4179 824 4179, 805 5450 24
8 SRR RIRR 106.0 >g6% 28.6% 956 286% 91 4299 1036 430 964 3860 7 1439 7
9 B 108.7  465% 19.0% 987 183% 93 2399 90 o549 917 2320 897 26109 142
10 TEHE, MAY-LRE 172 4000 200% 1122 1360 1138 1090 1142 000 1138 9o 1127 g0 110
11 HHBESR 896 627% 37.3% 914 5750 887 3750 862 5949, 836 3739, 804 4450 51
12 EEBEY RS, Mams U153 400 1740 1026 14500 990 g 983 g 991 geo 997 44 35
13 MR 935 5979%  35.4% 922 35490 907 3929 890 39804 876 4090 804 4099 181
14 B HR- Rt KIER 58.0 100.09% 100.0% 551 100.0% 80 100.0% 720 100.0% 7% 100.0% 791 100.0% 1
15 =, M 1299 4679 16.7% 1092 g9 1044 3339, 1006 3339  99.0 3339 968 333, 6
16 THER, MEBERR 1034 5830, 2500 886 2500 826 2920, 789 3500 784 2920 756 2509 2
17 mEY-EREX 1225 o869 143% 1112 1439, 1034 556y 1027 556, 988 5569 965 g4y, 7
SR 102.4 5350,  28.6% 976 2650 970 3599 965 o520 955 a599 944 540, 1454
SE1) REAMOBEETE(CL IS UERECHV\ TR S BRI OHERAE FBRCIHOTEAD, ABEMBICEHINTLSINTORMIN S BRI 2R,
$$2) SAEERC BTGB SBEMORRORVEOEEH, SHERICHIDS TR 1A NS6NE & TE AR
K7 EE (K93 BOFESHUNOEEER (RIABOBEEIECLZM - DEEETOFSLRESE)
GHE  PRSMORVBE  MROSURE  SREEREDE | ma  RROR ot o
BRY
n % n % n % n % n % n % n %
218 (A%
1 B, BMEE 139 31.1% 258 57.7% 30 6.7% 117 26.2% 19 4.3% 55 12.3% 31 6.9% 447
2 B-E2%E (HICHEINBOED) 12 11.1% 33 30.6% 14 13.0% 24 22.2% 3 2.8% 17 15.7% 10 9.3% 108
3 ER, i 10 23.8% 15 35.7% 3 7.1% 9 21.4% 0 0.0% 11 26.2% 12 28.6% 42
4 HEE )\ 12 5.6% 35 16.4% 27 12.6% 12 5.6% 14 6.5% 25 11.7% 29 13.6% 214
5 RUERR, WPY-IY -2 1 2.2% 10 22.2% 11 24.4% 3 67% 1 2.2% 2 4.4% 4 8.9% 45
6 2 20.0% 5 50.0% 0 0.0% 0 0.0% 5 50.0% 1 10.0% 2 20.0% 10
7 HE, PE%ERE 1 4.2% 7 29.2% 4 16.7% 1 4.2% 1 4.2% 5 20.8% 3 12.5% 24
8 SR ERE 0 0.0% 1 14.3% 1 14.3% 0 0.0% 0 0.0% 2 28.6% 0 0.0% 7
9 @i 4 2.8% 20 14.1% 1 7.7% 9 6.3% 10 7.0% 20 14.1% 10 7.0% 142
10 T, REY-ERE 7 6.4% 33 30.0% 3 2.7% 17 15.5% 6 5.5% 13 11.8% 10 9.1% 110
11 EREEE 3 5.9% 8 15.7% 7 13.7% 2 3.9% 1 2.0% 4 7.8% 5 9.8% 51
12 EEREY A%, MR 3 8.6% 8 22.9% 2 5.7% 4 11.4% 0 0.0% 5 14.3% 4 11.4% 35
13 myss 7 3.9% 28 15.5% 2 12.2% 23 12.7% 12 6.6% 23 12.7% 15 83% 181
14 BR-HA-BHHE- KB o - 0o - 1 - o - 0o - o - - 1
15 mg M 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 2 33.3% 6
16 FEESE, MREEE 0 0.0% 6 25.0% 2 8.3% 1 4.2% 0 0.0% 3 12.5% 2 8.3% 24
17 ET-C2EH 1 14.3% 1 14.3% 1 14.3% 0 0.0% 0 0.0% 1 14.3% 0 0.0% 7
2wt 202 13.9% 468 32.2% 139 9.6% 222 15.3% 72 5.0% 187 12.9% 140 9.6% 1454

1) BEHERONKCE, —20BRCEVTAHERNMESZYL TWSEOINTZED,
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R8 EIE (K9 RIOIREFECARBE B (REABOBEZEBSCLDM - DIRBE TOFHKRESR)
HREER =F
FOEAT  FOERT  FOERT RYEART O ROEAT  FOERD FIERT FOAERT  FUEAT FOEAT FUEAT FEART FUEAT FOEAT 2K
1nA 2hA 3R anA 5hA 6N A LB/ 218/ ing  2rB 3B 4nB  S5hA 6hA BRHY
mean mean mean mean mean mean mean mean mean mean mean mean mean mean
B (KD
1 %, BEE 324.4 3211 316.7 316.3 314.5 311.8 1.3 1.3 5.7 6.2 6.9 7.2 78 82 447
2 Y—EZ¥ (MBICHEBENBLED) 297.8 285.8 294.0 284.7 280.2 270.6 0.9 1.2 4.8 5.8 6.1 6.8 6.6 6.9 108
3 ER, Bt 280.7 281.0 280.4 281.6 271.0 278.4 1.3 1.1 5.6 6.0 7.0 6.2 6.7 6.8 42
4 HIFEEE-/)\EEE 290.4 284.6 284.8 284.7 2822 276.4 1.4 1.5 6.3 6.8 6.9 6.9 7.2 7.5 214
5 FTEAzE, BT - —E2% 302.1 2953 267.6 271.7 262.0 248.1 1.4 1.4 5.7 64 83 81 89 96 45
6 iz 368.6 387.2 3985 333.5 363.5 393.2 0.1 1.2 4.6 7.0 4.7 7.1 4.1 2.9 10
7 BB, BB 277.3  261.4 265.7 266.2 2421  256.9 1.0 0.7 4.3 5.8 59 49 5.9 6.1 24
8 BRI RIRHE 303.1 297.7 307.4 308.6 237.7 274.6 1.6 1.0 4.6 6.1 5.1 52 92 6.5 7
9 B 302.4 289.1 279.8 277.9 2729 267.8 1.2 1.3 5.3 6.3 7.0 7.0 7.1 7.7 142
10 fEHE, REY-L2% 311.7 305.8 310.1 311.7 307.3 302.9 09 038 36 44 45 46 5.2 5.3 110
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R (APE)
EE, @ik 47 680 6.9 76 827 9.2 54 789 6.8 38 670 5.7 15 405 3.7 230 3370 6.8
B, BER 29 197 14.8 66 360 18.3 75 434 17.3 32 364 8.8 12 288 4.2 214 1641 13.0
ENFEEE-/\TEEE 83 1009 8.2 88 1060 8.3 72 1103 6.5 42 900 4.7 5 665 0.8 290 4736 6.1
b2 =1 R 57 T e i E 23 119 19.3 29 209 13.9 25 202 12.4 11 145 7.6 4 108 3.7 92 782 11.8
B, FEXIEE 8 263 3.0 24 269 8.9 11 326 3.4 13 334 3.9 1 149 0.7 57 1340 4.3
p-E3 0 5 0.0 2 5 44.4 1 9 11.8 1 9 11.1 2 10 20.0 6 37 16.4
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TEHE, RARY-EX%E 48 523 9.2 38 292 13.0 30 289 10.4 16 240 6.7 2 237 0.8 134 1580 8.5
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BEY-E2BE 3 41 7.3 7 59 12.0 3 67 4.5 4 60 6.7 0 22 0.0 17 249 6.8
TEEE, NREESE 10 65 15.5 19 100 19.0 20 99 20.2 2 84 2.4 1 143 0.7 52 490 10.6
x5 441 4875 9.0 631 6019 10.5 532 6228 8.5 304 5146 5.9 82 3932 2.1 1990 26199 7.6
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B, 1@t 2 160 1.3 4 219 1.8 4 147 2.7 4 118 3.4 0o 121 0.0 14 764 1.8
EihzE, BERE 3 142 2.1 10 292 3.4 10 346 2.9 5 301 1.7 2 252 0.8 30 1332 2.3
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B 11 577 1.9 18 876 2.1 26 929 2.8 19 695 2.7 10 431 2.3 84 3507 2.4
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REGLFEH 164 (9.8) 21 (1.2) 185  (9.4)

A&t 1669 (100) 292 (100) 1961 (100)
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Ri1-2 XB(XSH).BE(XSE) (EHBHN. B DBES)

B =z £k

N (%) N (%) N (%)

ES: 0N, )
B, BMEX 293 (17.7) 12 (42) 305 (15.7)
ENFEE-/NSEE 237 (14.3) 62 (21.6) 299 (15.4)
BEE 249 (15.1) 27 (9.4) 276 (14.2)
55 310 (18.7) 4 (1.4 314 (16.2)
H—EREMIZHESNALELED) 198 (12.0) 41 (14.3) 239 (12.3)
BAE REY—EXE 44 (2.7) 37 (12.9) 81 (4.2)
1EHBIEF 43 (2.6) 5 (1.7 48  (2.5)
E&, 12l 50 (3.0 71 (24.7) 121 (6.2)
PRI, EF-Efi—EXE 56 (3.4) 3 (1.0 59 (3.0
EEEEY—ERE, BRE 36 (2.2) 8 (2.8) 44  (2.3)
TEEX MREEXE 27 (1.6) 2 (07 29 (1.5
BE FEXEF 29 (1.8) 8 (2.8) 37 (1.9
mE 15 (0.9) 0 (0.0 15 (0.8)
EmE-RIEE 19 (1.1 2 (07 21 (1.1)
BE ME 21 (1.3) 0 (0.0 21 (1.1)
BHEY—EREE 11 (0.7) 2 (07 13 (0.7)
BR-AR-EAMIE-KEXE 6 (0.4) 1 (0.3) 7 (0.4)
2 MIZHEENEHEDERFC) 6 (0.4) 2 (0.7 8 (0.4)
PEETBEDERE 3 (0.2 0 (0.0 3 (0.2
SLEE, REX BAERIRE 1 (.1) 0 (0.0 1 (.1)
A% 1654 (100) 287 (100) 1941 (100)

BEKRS )
k- HEOEEREE R 255 (15.4) 5 (1.7 260 (13.4)
EMH- BRI EMEEE 199 (12.0) 36 (12.5) 235 (12.1)
BREHEEE 159 (9.6) 43 (15.0) 202 (10.4)
Y—EXBEREE 145 (8.8) 104 (36.2) 249 (12.8)
TEPBEREE 102 (6.2 5  (1.7) 107  (5.5)
EHEMREE 165 (10.0) 40 (13.9) 205 (10.6)
AETIRRRESEE 142 (86) 22 (1.7 164  (8.4)
B -REREE 240 (14.5) 2 (0.7 242 (12.5)
REBERSE 78 (4.7) 2 (07 80 (4.1)
B Ftm- 2R FREE 91  (5.5) 26 (9.1) 117 (6.0)
BEMAXREE 34 (2.1) 0 (0.0 34 (1.8)
B RERESE 21 (1.3) 0 (0.0 21 (1.1
EEIRE-FHEFEEE 01 WE-HEEED) 7 (0,4) 0 (0,0) 7 (0.4)
EETIR-FHEEE1-3 RiE-BH-FHEES) 13 (0_8) 2 (0_7) 15 (0_8)
AETI SHEEE (-2 TERIEE RERHEE BREEE) 2 (0_1 ) 0 (0_0) 2 (0_1 )
PETEEDORE 1 (.1) 0 (0.0 1 (.1)
&5t 1654 (100) 287 (100) 1941 (100)
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£1-3 FEARB. HBRHOFERR. ARBRAUNF (XHN. B-LDRER)

B = 2K
N (%) N (%) N (%)
AERE
BR1BS 340 (20.4) 41 (14.0) 381 (19.4)
fREEKR2BH 119 (7.1) 12 (4.1) 131 (6.7)
T2BER28% 468 (28.0) 77 (26.4) 545 (27.8)
SEGL /TR 742 (445) 162 (55.5) 904 (46.1)
a&t 1669 (100) 292 (100) 1961 (100)
HIRE D E KR
BALH—F 395 (23.7) 134 (45.9) 529 (27.0)
HENE 497 (29.8) 75 (25.7) 572 (29.2)
FEEICLDHMERE 319 (19.1) 52 (17.8) 371 (18.9)
AKADBE 368 (22.0) 37 (12.7) 405 (20.7)
FERA
L 322 (19.3) 36 (12.3) 358 (18.3)
HY 1175 (70.4) 233 (79.8) 1408 (71.8)
SEALFRE 172 (10.3) 23 (1.9 195  (9.9)
a&t 1669 (100) 292 (423) 1961 (100)
BERE
L 343 (20.6) 46 (15.8) 389 (19.8)
&HY 1020 (61.1) 202 (69.2) 1222 (62.3)
SEEAL ABEH 306 (18.3) 44 (15.1) 350 (17.8)
a&t 1669 (100) 292 (423) 1961 (100)
BRI
L 399 (23.9) 91 (31.2) 490 (25.0)
HY 1176 (70.5) 190 (65.1) 1366 (69.7)
REGL 94 (5.6) 11 (3.8) 105 (5.4)
a&t 1669 (100) 292 (423) 1961 (100)
HEEE
7L 1344 (80.5) 245 (83.9) 1589 (81.0)
HY 26 (1.6) 2 (0.7 28 (1.4)
SEEALABE 299 (17.9) 45 (15.4) 344 (17.5)
a&t 1669 (100) 292 (423) 1961 (100)
BE1EFE
L 686 (41.1) 135 (46.2) 821 (41.9)
HY 842 (50.4) 131 (44.9) 973 (49.6)
SEHEAL/FRE 141 (8.4) 26 (8.9) 167 (8.5)
a&t 1669 (100) 292 (423) 1961 (100)
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®1-4 SEFE6H A BIOFH BRI LS O & 5T E H - B o1 35 8 B 3
(R, Bi-DR&ESE)

B4 ik =XV
N (%) N (%) N (%)
FAERI6H A DR R AL EN T
84 (5.0 16 (5.5) 100 (5.1)
FAERT6 N A D REFRHE O RUVENFS
186 (11.1) 17 (5.8) 203 (10.4)
FAERIGH A DHRD B LVEFE
115 (6.9) 8 (27 123 (6.3)
RAERT6N A DR - FRENTS
195 (11.7) 37 (12.7) 232 (11.8)
FIERI6ON A DEERECRE., BE. KHE)
153 (9.2) 28 (9.6) 181 (9.2)
FKAERIGMN A DRE
38  (2.3) 5 (1.7 43 (2.2)
FKIERIGM A DEE
6 (0.4) 0 (0.0 6 (0.3)
FAERI6N A DIFE
2 (0.1) 0 (0.0 2 (0.1)
FAERT6N A DM RIREHESIERS
114 (6.8) 19 (6.5 133 (6.8)
FEAERT A A O B5E S 55 8 B e 3K
(N,M) 1578  30.9 281 190 1859  29.1
(Max) 221.0 148.3 221.0
FEAERT2H B O BRE S S5 BRI 20
(N,M) 1566 31.2 280 17.8 1846 292
(Max) 187.5 111.8 187.5
FAERTIM B O FEFRE S F7 85 R 5k
(N,M) 1554 314 278 176 1832 293
(Max) 176.5 135.3 176.5
FEAERT4D A O E5fE S 55 8 B fE 2K
(N,M) 1537 314 277 186 1814 294
(Max) 153.0 133.0 153.0
FEAERTSH A DR S S5 BRI 2L
(N,M) 1525 318 277 185 1802 29.8
(Max) 193.5 132.0 193.5
FAERTEH B DS F7 8 5 R 5t
(N,M) 1516 324 275 180 1791  30.2
(Max) 265.5 115.3 265.5
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®1-5 REFOKRBLFHR. RKE. BEOI/OXKHER (£2H)

(BN, B-DRER)

MO CHBTHM WEE OHEE %,i%}? Bisiydst ot
N (%) N (%) N %) N (%) N (%) N % N (%)
TR
B 516 (83.0) 208 (67.8) 254 (888) 293 (96.4) 250 (93.6) 82 (854) 1603 (85.2)
#Z 106 (17.0) 99 (322) 32 (11.2) 11 (36) 17 (6.4) 14 (146) 279 (14.8)
&it 622 (100) 307 (100) 286 (100) 304 (100) 267 (100) 96 (100) 1882 (100)
FIERER
20-295% 8 (1.3) 4 (1.3) 2 (07 2 (07 25 ( 9.4) 1 (1.0 42 (2.2)
30-39m% 46 (7.4) 34 (11.1) 21 (73 24 (79 46 (172) 8 ( 83) 179 (9.5)
40-49%% 148 (238) 102 (332) 49 (17.1) 59 (19.4) 68 (255) 17 (17.7) 443 (235)
50-59%% 231 (37.1) 99 (32.2) 89 (31.1) 106 (349) 59 (22.1) 36 (37.5) 620 (32.9)
60-694% 164 (26.4) 64 (20.8) 103 (36.0) 103 (339) 59 (221) 27 (281) 520 (27.6)
70 E 25 ( 4.0) 4 (13 22 (17) 10 (33 10 (37 7 (173) 78 (4.1)
&5t 622 (100) 307 (100) 286 (100) 304 (100) 267 (100) 96 (100) 1882 (100)
E S AGN L))
Bz, BMEXE 85 (27.9) 49 (16.1) 53 (17.4) 56 (18.4) 36 (11.8) 17 ( 5.6) 296 (100)
EIFEE-NFEE 116 (38.8) 53 (17.7) 29 (97) 28 (94) 50 (16.7) 16 ( 54) 292 (100)
HEE 98 (355) 41 (149) 42 (15.2) 34 (12.3) 39 (141) 13 ( 47 267 (100)
% 87 (27.7) 41 (13.1) 54 (17.2) 61 (19.4) 42 (13.4) 21 ( 6.7) 306 (100)
HY—ERE WIS EShELLD) 66 (27.6) 27 (11.3) 45 (188) 41 (17.2) 33 (13.8) 17 ( 7.1) 229 (100)
TBHE RBY—EX¥ 29 (358) 19 (23.5) 8 (9.9 9 (11.1) 6 (7.4) 2 (25) 73 (100)
IEBIEZE 14 (29.2) 9 (18.8) 7 (14.6) 5 (10.4) 10 (20.8) 1 (2.1) 46  (100)
Ef& f8fk 35 (289) 31 (256) 18 (14.9) 15 (12.4) 17 (1400 2 (1.7 118  (100)
TR, BB —ERE 15 (25.4) 8 (13.6) 8 (13.6) 16 (27.1) 5 (85 2 (34 54  (100)
HEEEY—EXE, BEE 18 (40.9) 6 (13.6) 2 ( 45) 8 (18.2) 6 (13.6) 1 (23) 41 (100)
TEHEX MREEE 13 (4438 4 (13.8) 2 (6.9 3 (10.3) 5 (17.2) 0 (00 27 (100)
BE FEXIEE 14 (318 9 (24.3) 2 (54 2 (54) 7 (18.9) 0 (00 34 (100)
BE 3 (200 2 (13.3) 3 (20.0) 5 (33.3) 1 (67 0 (00 14 (100)
TRl RIRZE 7 (33.3) 3 (14.3) 2 (95) 3 (14.3) 3 (14.3) 2 (95) 20 (100)
BE KE 9 (429 2 (95) 3 (14.3) 5 (23.8) 1 ( 48) 1 ( 4.8) 21 (100)
BWEY—EREEX 5 (385) 2 (15.4) 2 (15.4) 3 (23.1) 1 (7.7) 0 (00 13 (100)
BR-HX-BEG-KEE 3 (42.9) 0 (0.0 0 (0.0 2 (28.6) 1 (14.3) 1 (14.3) 7 (100)
DF (IS ESN B BOER 2 (25.0) 0 (00 0 (0.0 4 (50.0) 0 (000 0 (00 6 (100)
DEETEEDESE 0 ( 0.0) 0 (00 2 (66.7) 0 (0.0 1 (33.3) 0 (0.0 3 (100)
i BAE BDAEmE 0 (00 0 (00) 0 (0.0) 0 (0.0) 0 (00 0 (00 0 (100)
&it 619 (31.9) 306 (15.8) 282 (145) 300 (155) 264 (13.6) 96 ( 4.9) 1867 (100)
B FE (K 58)
Bk - HHEELEE S 75 (28.8) 36 (138) 47 (181) 48 (185) 34 (13.1) 13 ( 50) 253 (100)
HM- RITRBEREH 65 (27.7) 39 (16.6) 31 (13.2) 39 (166) 36 (153) 9 (38 219 (100)
BRFEEEE 76 (37.6) 34 (16.8) 19 ( 9.4 20 ( 9.9) 32 (158) 10 ( 5.0) 191 (100)
H—EREEAEEHE 87 (349) 53 (21.3) 25 (100) 30 (12.0) 31 (124) 11 ( 44) 237 (100)
BIEMEEMNLEE 36 (33.6) 17 (15.9) 16 (15.0) 18 (16.8) 12 (11.2) 8 (1.5) 107 (100)
EBFMEE 65 (31.7) 47 (229 25 (122) 24 (11.7) 33 (16.1) 6 ( 29) 200 (100)
HEETFEMEE 56 (341) 25 (152) 24 (146) 20 (122) 23 (140) 10 ( 6.1) 158  (100)
BE-FEREE 69 (285) 26 (10.7) 39 (16.1) 55 (22.7) 31 (12.8) 15 ( 6.2) 235 (100)
RRBEMEE 22 (275 2 (25 20 (25.0) 18 (225) 9 (113) 5 ( 6.3) 76 (100)
B - Fim- LS EE 45 (385) 15 (12.8) 20 (17.1) 14 (12.0) 12 (10.3) 7 ( 6.0) 113 (100)
EREERES 13 (382 4 (11.8) 6 (17.6) 7 (20.6) 2 (5.9) 1 ( 2.9) 33 (100)
E - BEREE 4 (19.0) 4 (19.0) 4 (19.0) 4 (19.0) 4 (19.0) 0 (00 20 (100)
SETR FBHERE-1 REAEERD 3 (42.9) 2 (28.6) 1 (14.3) 1 (14.3) 0 (000 0 (00 7 (100)
sETmsBrenc-s meansnen 3 (20.0) 2 (13.3) 4 (26.7) 1 (6.7 4 (26.7) 1 (6.7) 15 (100)
e L B G X)) 0 (00 1 (50.0) 1 (50.0) 0 (000 0 (00 2 (100)
DEETRED RS 0 (0.0 0 ( 0.0) 0 ( 0.0) 0 (0.0 1 (100.0) 0 (00 1 (100)
a5t 619 (31.9) 306 (15.8) 282 (145) 300 (155) 264 (13.6) 96 ( 49) 1867 (100)

3) FAEEGREORBAETNL. BEANRIMNRERIFFRE - BRESARFESNGOEREZRVTES
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£1-6 RERCERLERH. £E. REO/OREHFER (BH) (5. B-DEES)
MAD emTam  WEE  OHER ;Ei%%a Je ait
N %) N %) N %) N %) N ) N %) N (%)
EithdisEea
20-29%% 8 ( 1.6) 2 (1.0 1 (04 1(03) 21 (84 1 (12 34 (2.1)
30-39%% 36 ( 7.0) 23 (11.1) 19 (75) 22 (75) 46 (184) 8 (98) 154 (9.6)
40-49%% 130 (252) 77 (37.0) 40 (157) 57 (19.5) 62 (248 17 (20.7) 383 (23.9)
50-59%% 190 (36.8) 69 (332) 85 (335) 103 (352) 56 (224) 31 (378) 534 (33.3)
60-69%% 130 (252) 34 (16.3) 90 (354) 100 (34.1) 55 (22.0) 20 (244) 429 (26.8)
10mLUE 22 ( 43) 3 (14 19 (75 10 (34 10 (40 5 (6.1 69 (4.3)
&t 516 (100) 208 (100) 254 (100) 293 (100) 250 (100) 82 (100) 1603 (100)
%8 (KH8H)
B, BMEE 84 (28.7) 42 (143) 53 (18.1) 55 (188) 35 (11.9) 15 ( 51) 284 (100)
HIFEE - /N5 89 (37.6) 31 (131) 23 (97) 26 (11.00 47 (19.8) 14 (59) 230 (100)
BE%X 86 (345 36 (145) 38 (153) 32 (129) 38 (153) 10 ( 40) 240 (100)
B 86 (27.7) 39 (126) 53 (17.1) 61 (19.7) 42 (135) 21 ( 6.8) 302 (100)
Y—EREUIHFESALLGD) 56 (28.3) 15 (1 7.6) 38 (19.2) 41 (207) 27 (13.6) 13 ( 6.6) 190 (100)
TBEAE, RBEY—EXE 15 (34.1) 7 (15.9) 4 (9.1) 8 (18.2) 5 (11.4) 1 (23) 40 (100)
HRBIEE 12 (279 7 (16.3) 7 (16.3) 5 (11.6) 9 (209 1 (23 41 (100)
E&E @tk 9 (18.0) 6 (12.0) 11 (22.0) 10 (20.0) 13 (2600 1 (20) 50 (100)
PR, BB —ERE 14 (25.0) 6 (10.7) 8 (143) 16 (28.6) 5 (89 2 (36 51 (100)
EEEEY—ERE IBEE 16 (44.4) 2 (56 1 (28) 8 (222) 6 (16.7) 0 ( 0.0) 33 (100)
THEEX DREEE 12 (444 3 (11.1) 2 (14 3 (11.1) 5 (185) 0 ( 0.0) 25 (100)
BE, FEXEEX 11 (319 5 (17.2) 1 (34 2 (6.9 7 (241) 0 (0.0 26 (100)
BE 3 (200 2 (13.3) 3 (20.0) 5 (33.3) 1 (67) 0 (00 14 (100)
SRE-FRIRE 6 (31.6) 3 (15.8) 2 (10.5) 3 (15.8) 3 (158) 2 (10.5) 19 (100)
BE MKE 9 (429 2 (95) 3 (14.3) 5 (23.8) 1 (48 1 (48) 21 (100)
BEY—EXEE 3 (273) 2 (18.2) 2 (18.2) 3 (27.3) 1 (91 0 (00 11 (100)
BER-HR-BHEHB-KEE 2 (333) 0 (0.0 0 (0.0 2 (33.3) 1 (16.7) 1 (16.7) 6 (100)
AEHBIZHESNBEDOERQ 1 (16.7) 0 (00 0 (0.0 4 (66.7) 0 (00 0 (00 5 (100)
SETREEDEEX 0 (0.0 0 (0.0 2 (66.7) 0 (00 1(333) 0 (00 3 (100)
fhZE, AEE BFAFERE 0 (0.0 0 (0.0 0 (0.0 0 (00 0 (00 0 (00 0 (100)
At 514 (31.1) 208 (12.6) 251 (15.2) 289 (17.5) 247 (149) 82 ( 50) 1591 (100)
B8 (X 958)
k- EOBERGEEE 75 (294) 34 (133) 47 (184) 48 (188) 33 (129) 11 ( 43) 248 (100)
EfM- TR EREE 53 (266) 27 (136) 27 (13.6) 38 (19.1) 34 (17.1) 8 ( 4.0) 187 (100)
BR5EHEH 57 (358) 21 (13.2) 15 ( 9.4) 19 (11.9) 27 (17.0) 10 ( 6.3) 149 (100)
Y—EXBEREE 49 (33.8) 14 (9.7) 16 (11.0) 25 (17.2) 27 (186) 6 ( 4.1) 137 (100)
EHMBERSESE 35 (343) 15 (147) 15 (147) 18 (176) 12 (118 7 (6.9 102 (100)
EHESBEE 51 (309 29 (176) 21 (1277) 23 (139) 32 (194) 5 ( 3.0) 161 (100)
AETIEMESE 45 (31.7) 21 (148) 22 (155) 18 (127) 22 (155) 8 ( 56) 136 (100)
E%-REMKEE 68 (283) 26 (108) 38 (158) 55 (229) 31 (129) 15 ( 6.3) 233 (100)
REBERSE 22 (282) 2 (26) 20 (256) 18 (23.1) 8 (103) 5 ( 6.4) 75 (100)
Eif- EiR- agENEE 36 (39.6) 7 (7.7 15 (165) 13 (143) 11 (121) 5 ( 5.5) 87 (100)
BHAERESE 13 (38.2) 4 (11.8) 6 (17.6) 7 (20.6) 2 (59 1 (29 33 (100)
EW-BEEE 4 (190 4 (19.0) 4 (19.0) 4 (19.0) 4 (1900 0 ( 0.0) 20 (100)
ERTR FBARE( WE-HEERD 3 (42.9) 2 (28.6) 1 (14.3) 1 (14.3) 0 (00 0 (00 7 (100)
srzR-sBrEEG- wERRsEeEn 3 (23.1) 2 (15.4) 3 (23.1) 1 (1.7 3 (231) 1 (17 13 (100)
B R (I QK1) 0 (0.0 1 (50.0) 1 (50.0) 0 (00 0 (00 2 (100)
SEREDOEE 0 (0.0) 0 (0.0 0 (0.0 0 (00 1(1000) 0 ( 0.0) 1 (100)
ast 514 (31.1) 208 (12.6) 251 (15.2) 289 (17.5) 247 (14.9) 82 ( 50) 1591 (100)
) FEEGEOTHABTHL. BEMFINEBRRILER -BENABESNEVERERVTES
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R1-7 REHCKRDBEFH. B BEOI/OALIHFHER (Xi1)

(EHH. M- DBES)

MPMLD  CtmRmm WEE OBEE %iag%? Jos ast
N %) N %) N %) N ) N %) N % N %)
R

20-29% 0 ( 0.0) 2 (20 1 (31 1 (9.1 4 (235 0 (0.0 8 (29
30-394% 10 ( 9.4) 11 (11.1) 2 (63 2 (18.2) 0 (00 0 (00 25 (9.0)
40-49%% 18 (17.0) 25 (25.3) 9 (28.1) 2 (18.2) 6 (353) 0 (0.0) 60 (21.5)
50-59%% 41 (38.7) 30 (30.3) 4 (12.5) 3 (21.3) 3 (176) 5 (357) 86 (30.8)
60-697% 34 (32.1) 30 (30.3) 13 (40.6) 3 (27.3) 4 (235) 7 (50.0) 91 (32.6)
10mUE 3 (28 1 (1.0 3 (94 0 (00 0 (00 2 (143) 9 (32
ast 106 (100) 99 (100) 32 (100) 11 (100) 17 (100) 14 (100) 279 (100)

& (K95
EEE, BMEXE 1 (83) 7 (58.3) 0 (00 1 (83) 1 (83 2 (187) 12 (100)
SRR NFEE 27 (435) 22 (355) 6 (97 2 (32 3 (48 2 (32 62 (100)
BEE 12 (444) 5 (18.5) 4 (14.8) 2 (14 1037 3 (11.1) 27 (100)
BEEE 1 (25.0) 2 (50.0) 1 (25.0) 0 (00 0 (00 0 (00 4 (100)
H—EREUIZHESAELED) 10 (24.4) 12 (29.3) 7 (17.1) 0 (00 6 (146) 4 ( 9.8) 39 (100)
TBiR¥E, SREY—EXR¥ 14 (378) 12 (324) 4 (10.8) 1 (27 1 (27 1 (27 33 (100)
BREEEX 2 (400) 2 (40.0) 0 (00 0 (00 1 (2000 0 (0.0 5 (100)
Ef&, 184t 26 (36.6) 25 (35.2) 7 (9.9 5 (7.0) 4 (56 1 (14 68 (100)
PHFAR, BB —ERE 1 (33.3) 2 (66.7) 0 (00 0 (00 0 (00 0 (00 3 (100)
EEEEY—ERE BEE 2 (25.0) 4 (50.0) 1 (12.5) 0 (00 0 (00 1(125) 8 (100)
THEX WREEE 1 (500 1 (50.0) 0 (00 0 (00 0 (00 0 (00 2 (100)
BE FEXIEEX 3 (315 4 (50.0) 1 (12.5) 0 (00 0 (00 0 (00 8 (100)
BE 0 (00 0 (00 0 (00 0 (00 0 (00 0 (00 0 (0
ERE-RIgE 1 (50.0) 0 (00 0 (00 0 (00 0 (00 0 (00 1 (100)
BE KE 0 (00 0 (00 0 (0.0 0 (00 0 (00 0 (00 0 (0
BHAEY—EREEX 2 (100.0) 0 (00 0 (00 0 (00 0 (00 0 (00 2 (100)
BR-HR -G KESE 1 (100.0) 0 (00 0 (00 0 (00 0 (00 0 (00 1 (100)
A MIZHESI B EDERS 1 (50.0) 0 (00 0 (00 0 (00 0 (00 0 (00 1 (100)
SEREDEEX 0 (00 0 (00 0 (00 0 (00 0 (00 0 (00 0 (0
ShEE, HEAE BFERE 0 (00 0 (00 0 (00 0 (00 0 (00 0 (00 0 (0
ast 105 (36.6) 98 (34.1) 31 (10.8) 11 ( 3.8) 17 (59 14 ( 49 276 (100)

i (K9 58)
k- HERREEE 0 ( 0.0) 2 (40.0) 0 (00 0 (00 1 (20.0) 2 (40.0) 5 (100)
EMR - BRITRIBERSEE 12 (333) 12 (33.3) 4 (11.1) 1 (28) 2 (56 1 (28) 32 (100)
BRSEHEES 19 (442) 13 (302) 4 (93) 1 (23) 5 (116) 0 (00) 42 (100)
H—EXBERESE 38 (365 39 (37.5) 9 (87 5 ( 4.8) 4 (38 5 (48 100 (100)
BEEMBERSE 1 (20.0) 2 (40.0) 1 (20.0) 0 (00 0 (00 1 (20.0) 5 (100)
EHHEEE 14 (350) 18 (45.0) 4 (10.0) 1 (25) 1 (25 1 (25 39 (100)
EEIRE/EE 11 (500) 4 (182) 2 (9.1 2 (9.1 1 (45 2 (9.1) 22 (100)
BE-FEfEE 1 (500 0 (00 1 (50.0) 0 (00 0 (00 0 (00 2 (100)
REBER/KSBE 0 (00 0 (00 0 (00 0 (00 1 (100.0) 0 ( 0.0) 1 (100)
Eif- IR QESEREE 9 (346) 8 (30.8) 5 (19.2) 1 (38) 1 (38 2 (17 26 (100)
BWAaEHEE 0 (00 0 (00 0 (00 0 (00 0 (00 0 (00 0 (0
Ewm-BEREE 0 (00 0 (00 0 (00 0 (00 0 (00 0 (00 0 (0
EETR-HBERE(—1 ME HEERD) 0 (0.0) 0 (0.0 0 ( 0.0) 0 ( 0.0) 0 (0.0 0 (0.0 0 (0
B I (I Q1)) 0 (00 1 (50.0) 0 (00 1 (5000 0 (0.0) 2 (100)
e e S I G 1)) 0 (00 0 (00 0 (00 0 (00 0 (00 0 (0
DETREDOBE 0 (0.0 0 (00 0 (00 0 (00 0 (00 0 (00 0 (0
&it 105 (36.6) 98 (341) 31 (108 11 (38 17 (59 14 (49 276 (100)

I) AEERSOEBEANELIL. BEARNMEERIRE - BEAFESNEVERZRVTESR
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®2-1 HAHICRE-EROFHOHRUTFHER (XBNMEHER)

Bt =ik =7

n (%) n (%) n (%)
E S 1306 (60.1) 868 (39.9) 2174 (100)
FEREFFH (M, SD) 416 105 407 109 412 107
FmErEE (M, SD) 39.3 105 39.2 109 39.3 107
29/ LI 250 (20.1) 191 (22.3) 441 (21.0)
30-394% 398 (320) 250 (29.2) 648 (30.9)
40-49%% 378 (30.4) 269 (31.4) 647 (308)
50-59#% 181 (146) 110 (129) 291 (13.9)
60-697% 36 (2.9 36 (4.2) 72 34
=El 1243  (100) 856 (100) 2099  (100)
SR #5 (M, SD) 390 113 335 11.2 384 114
29 LATF 66 (26.7) 15 (46.9) 81 (29.0)
30-39%% 63 (25.5) 8 (25.0) 71 (25.4)
40-497% 66 (26.7) 6 (18.8) 72 (25.8)
50-59%% 48 (19.4) 2 (6.3) 50 (17.9)
60-697% 4 (1.6) 1@ 5 (1.8)
=K 247  (100) 32 (100) 279 (100)

I) REEGEOLBABTNS. REFROEHIBEICHESNGEN > -ERERINILTEL
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F2-2 MAICRE-BRBZOFBHER. K& (K5 RUEE(KDH) 026 (EBNEHRER)

Bt it EX/N

n (%) n (%) n (%)

EBKRSE)
aEEX 284 (21.7) 91 (10.5) 375 (17.2)
ESEE-/NEE 203 (15.5) 155 (17.9) 358 (16.5)
=& Bt 102 (7.8) 256 (29.5) 358 (16.5)
EWE BEEX 151 (11.6) 40 (46) 191 (8.8)
EHRE 90 (6.9) 9 (1.0 99  (4.6)
Y—EREHIZHFEIALNED) 126 (9.6) 99 (11.4) 225 (10.3)
EAE SRBEY—EXE 33  (25) 30 (3.5) 63 (2.9)
EEBEAEE 3 80 (6.1) 31 (3.6) 111 (5.1)
FHMERZE, BT —ER%E 57 (4.4) 28 (3.2) 85 (3.9)
¥E FEXEX 28 (2.1) 33 (3.8) 61 (2.8)
SR RIZE 47  (3.6) 30 (3.5) 77 (3.5)
THEX YREEXE 32 (2.5) 12 (1.4) 44 (2.0
SRR EY—ERE, IaMRE 24 (1.8) 31 (3.6) 55 (2.5)
RE MRE 7 (0.5) 1 (.1 8 (0.4)
BEY—EREE 17 (1.3) 7 (0.8) 24 (1.1)
BR-AR-EMEE-KEZE 7 (05) 0 (0.0 7 (03)
poES 0 (0.0 0 (0.0 0 (0.0
i, RAEE BAFERE 3 (02 0 (0.0 3 01
BT (MIZH EIN DD ZER) 5 (0.4) 4 (05) 9 (04)
DEETEE T E 10 (0.8) 11 (1.3) 21 (1.0)
&5 1306 (100) 868 (100) 2174 (100)

BEKX558
B - BT RNESEE 260 (20.1) 214 (25.0) 474 (22.0)
EEEEE 322 (248) 303 (35.4) 625 (29.0)
BRSEREEE 161 (12.4) 96 (11.2) 257 (11.9)
H—ERBEREE 101 (7.8) 135 (15.8) 236 (11.0)
HEEIRERFEEE 172 (133) 52 (6.1) 224 (10.4)
EENBEREE 59  (4.6) 15 (1.8) 74 (3.4)
Wik - WEGRREEE 96 (7.4) 14 (1.6) 110  (5.1)
EH-RiEtsE 56 (4.3) 0 (0.0) 56  (2.6)
B iR A EEREE 49  (3.8) 22 (2.6) 71 (3.3)
RRAERSEE 6 (0.5) 1 (.1 7 (0.3)
REBERSE 13 (1.0 5 (0.6) 18 (0.8)
DEETEE- 5 1 (.1 0 (0.0 1 (0.0
&5t 1296 (100) 857 (100) 2153 (100)
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®2-3 MH-AEFERTHOFEES

& (n=1306) % (n=868)
&= T &%= i
n (%) n (%) n (%) n (%)

EEH 1059 247 836 32
RmEFER (M, SD) 395 104 387 113 394 108 339 120
REA
F30-F39: R & [RAIEIEE 489 46.2% 149 60.3% 258 30.9% 18 56.3%
F30 BARIEV—F 2 0.2% 0  0.0% 0 00% 0 00%
F31 RiBHERIEES 56  5.3% 3 1.2% 21 2.5% 0 00%
F32 5DmIEV—F 321 303% 112 453% 177 21.2% 15 46.9%
F33 RIEMS DRIMEEE 35  3.3% 15 6.1% 17 2.0% 2 6.3%
F34 #FfEtExso (BIF) BEE 23 2.2% 6 2.4% 14 1.7% 0 0.0%
F38 DD =[5 (REIE) [E 0 0.0% 0 0.0% 0  0.0% 0 0.0%
F39 FHMFBAD RS (FRIF) 0  0.0% 0  0.0% 2 02% 0  0.0%
T $EAEA 52  4.9% 13 53% 27 32% 1 3.1%
E;;gﬁ*%ﬁﬁﬁﬁﬁ@i ArLARE 504 47.6% 34 13.8% 533 63.8% 5 15.6%
F40 BAHEMTFRIEE 7 0.7% 1 04% 5  0.6% 0 0.0%
F41 ZDMOARES 60  5.7% 2 08% 66 7.9% 0 0.0%
F42 s&BM4HESE 4  0.4% 0 0.0% 0  0.0% 0  0.0%
FA3 EERCAADRIGEVHEIGES

F43.0 RMERFLRRIG 9  0.8% 1 04% 20 2.4% 0  0.0%
F43.1 IDHISMERAMRES 11 1.0% 0 0.0% 13 1.6% 0 0.0%
F43.2 @IfEE 316  29.8% 29 11.7% 310  37.1% 5 15.6%
FASLL T DT 57 54 BH 18 1.7% 1 04% 28 3.3% 0  0.0%
FA4 fRBEME (BRifts) [BE 9  08% 0 00% 5 06% 0  0.0%
F45 SAKRIRMEEST 26 2.5% 0 00% 26 3.1% 0 0.0%
FA8 ZDfthDHIRAEEIEE 5  0.5% 0 0.0% 5  0.6% 0  0.0%
THL S EEAEA 39 3.7% 0  0.0% 55  6.6% 0  0.0%
;ﬁ%%g’ﬁﬁ HEXRELRERY 46  4.3% 6 2.4% 36  4.3% 1 3.1%
ZTOMDEE 11 1.0% 4 16% 6 07% 2 6.3%
R/l 9  08% 32 13.0% 2 0.2% 1 3.1%
HETRE 0 0.0% 22 8.9% 1 0.1% 5 156%
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®2-4 k-

FEREFEER A DR HIES

5 (n=1306) % (n=868)
40K 40/ L E A0% R 40iF LA E
n (%) n (%) n %) n (%)

BEH 547 759 397 471
REL
F30-F39: fLs [REFIEE 256 46.8% 382 50.3% 114 28.7% 162 34.4%
F30 Bm/IEY—K 1T 02% 1 0.1% 0 00% 0 00%
F31 PB4 REIEES 25  4.6% 34  45% 10 25% 1M1 2.3%
F32 5DfmIEY—F 190 347% 243 32.0% 74 186% 118 25.1%
F33 REMS ORMEES 9 1.6% 41 54% 9  2.3% 10 2.1%
F34 HfEtExs (BiH ES 10  1.8% 19 25% 6  1.5% 8  1.7%
F38 ZDD =57 (BEiH) EE 0 0.0% 0 0.0% 0  0.0% 0 0.0%
F39 FHMTHORY (BRH BEE 0 0.0% 0 0.0% 2 05% 0 0.0%
T A 21 3.8% 44  58% 13 3.3% 15 3.2%
Eg%;&;&%@%ﬁf% ArLARE 228 41.7% 310 40.8% 255 64.2% 283 60.1%
F40 BMEMHTIRES 7 1.3% 1 0.1% 3 08% 2 0.4%
F41 ZDMDOFRES 16 2.9% 46 6.1% 32 8.1% 34 7.2%
F42 s&EtEEE 2 0.4% 2 03% 0 0.0% 0 0.0%
F43 EERANLAADRIGRVEGES

F43.0 SMHERNLRKIG 3  05% 7 09% 10  25% 10 2.1%
F43.1 IDHISMEER AN RESE 7 1.3% 4  05% 8  2.0% 5 1.1%
F43.2 WEMEE 157 287% 188 24.8% 153 385% 162 34.4%
FA3LLT D TR $EAEA 7 1.3% 12 1.6% 14 35% 14 3.0%
FA4 FREEM (BRifts) [&F 7 1.3% 2 0.3% 2 05% 3 06%
F45 SARBMEES 8  1.5% 18 2.4% 11 2.8% 15 3.2%
F48 ZDith D MIRETEREE 2 0.4% 3 04% 3 08% 2 04%
T A 12 2.2% 27 3.6% 19 48% 36 7.6%
zﬁﬁﬁ;;“ﬁﬁ HERAELRERV 27 4.9% 25  3.3% 17 43% 20 4.2%
ZTDDER 4 0.7% 11 1.4% 4 1.0% 4 0.8%
i LA 18 3.3% 23 3.0% 2 05% 1 0.2%
HETEE 14 2.6% 8  1.1% 5  1.3% 1 02%
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F2-5 M-AHERTHDHEESE 1 (EHBIMERER)

=5}
JJ
Ef X
[y JEC [RE
%ﬁufﬁtﬁj% n__ (%) n__ (%) n £ % L
Rl 1059 247 %) n_ (%)
'*L‘fié’ﬂﬁ?ﬁﬁ@)g@%@ 836 32
5155 0D A 25 48
o : 0 0.0%
5 72 L5 0 0 0.0% 8 882; 0 0% O 0%
A ' o7 0 0.0%
H S ZE g . 28 2.69 6 0 0.0%
FOEA No. ELUKHIHH s %2 ok 9 36% 9 116 0 00%
= " 1= ¢ -
%alf ol LT s 3 lme B s 0 o
77 % . .U70
s FIIHE CERB AT, EAFRERS b 2 08% 84 100% 0 0.0%
- 1.6%
s BEORBCHBTORORNSS Lo e 6 3 12% 9 11% 0 00%
y 50 4.7%
TR 6 28 113
2 S e AR % 25 30% 5 156%
21 2.0%
6 HoyD 0 6 2.4%
T ot E@ga‘%ﬁir%ﬁmﬁ%aﬁﬁ U7 0 09 6 8 10% 0 00%
i 3 EBICBIEL AT A ERES I W6 7 28% 2 02
V7R 8 AR = = 37 359 0.2% 0 0.0%
HLEOR TR R )V~ BSRRS IV 35% 2 08% 19 23% o
Pl 9/);;775%@;}2(%@753% 58 55% 18 73% 20 2.40/0 ; oo
B G oM 30 2.8% 7 6.3%
Iz oz HARof, SAORTELOMS gy 6 9 36% 8 10% 1 31%
1 % . e 10% 4 16%
o F‘Q'gzﬁ%l%ﬁ ?‘ﬁgﬁ&gi%ﬁ'ﬁ‘ﬁf: 5 i 0 9 11% 1 31%
Tt S GIE NP IN - 1o L7% 2 0.8% 5
13 RxARIAL I 56 5.3% 16  6.59 0.6% 0 00%
RARARRLAROE TORRLR BN 1 S A h o
. - 10% 1 0.4%
U EESRIEICABIEICED ZONFRIESE 1 Lo n e
15 LN gD O - 0 09% 5 20%
—7 6 0.7%
@t it FRRILAELSEON 205 102 L 0 o
@ 16 17 IZ80RFHIL e 2% 61 24.7%
Fem 17 208 ORI E ORI J5 217> 7 5 6 110 132% 10 313%
18 E/jotofliﬁff/&ﬂ BEAT o7 5.6% 34 13.8% 20 2.4% 2
i1 e T oy 54 51% 15 6.1% ' 6.3%
19 0 11 1.3% 0 0,
Ti%-@/\»——z‘ BT DS BT 20 1.9% 5 20% 1 1'40/ 0.0%
20 BT AR E LT = 12 1.1% 4 16% 10 '0° 3 9.4%
21 B R S o T 79 75% 6 24% 53 L% O 00%
22 ié%}ﬂ;vw: 137 129% 36 14.6% 88 132&0 s oo
GR A CHLS LU 2R 23 2.29 ' 5% 4 12.5%
23 B LT L . 2% 17 6.99
@RE ;.&Fot BELATHYTZINC 1, a0 9% 5 06% 0 0.0%
DRk 1R 3% 1.69
fpkies = T%l%ﬁ?%i;ﬁ?&?%m YN SEGEZ] ho B LS 0008
ES 17 16%
25 [ 530 54 - Fite o7 6 2 08% 10 12% 1 31%
26 ¥R AN o7 18 17% 18 7.3% 16 1.9%
27 BRI FE D st 2 L7 o7 8 0.8% 5 2.0% 6 %1 31%
28 JE MU BT F 2 O SAS T 15 4 ooa% 1 o4 07% 0 0.0%
B (Do) o i /;({‘ﬁ;ﬁzﬁxﬁof: 9 08% 0 0'00/" g 00% 0 0.0%
~ N 42T . .U70
0 LRI O Ao BATEZT T 46 138% 22 8% 15 T
31 L ORIt 443 4189 ' 9 19.0% 6 18.8%
B Al N7 RN EoT- 18% 77 31.2% 383 45.8% .
Gt o 2 FEONT AN el 97 92% 8 32% 114 13'60; 15 46.9%
B FARL TV A D BB AT 2 ot v 10 iom 1 e
% LF o - = 11 10% 4 16% 19 ;g/" 1 31%
_ 11 1.0% ' 3% 3 94%
35
RSO SR S Tl b 8 3% 13 16% 0 0.0%
®trva - 9 08% 4 L6
- TV 1.6% 3 0.4% 0
INTAAL 36 BT AT INTGAA N T T ) 0.0%
- 5 0.5% 1 0.49
4% 97 11.6% 3 9.4%
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F2-6 M-FREFHIDHEE «1 (EHNBEHEER)

5 LS
4075 AT 405% LA 407% A 4058 LL I
n (%) n (%) n (%) n (%)
FEM 547 759 397 471
R ke
BRI AR SR EE D D 0 0.0% 0 0.0% 0 0.0% 0 0.0%
R EE O = R 5] 55 1) 0 0.0% 0 0.0% 0 0.0% 0 0.0%
THE BRI 578) 15 2.7% 2 2.9% 4 1.0% 5 11%
HkEOHER  No. BARYH kD %2
OFHLK 1 (EEDO)RIRSTFA &L 43 79% 71 94% 30 7.6% 50 10.6%
EORER 2 B HOKRR, ABREL- 26 48% 44 58% 40 101% 44 9.3%
3 %ﬁ?ﬁ:%ﬁ@u ER2 NS Fl, ERFHALS 10 18% 10 13% 5 19% 4 08%
PN YR ) - B 9AR B PN
4 Eﬁi@ﬁ HICRETOROBARMEBELOIXE o 900 36 470 16 40% 14 3.0%
g DATREZFM - FHCOOT, BEEMDPR ¢ Jer 18 24% 2 05% 6 13%
6 A5 ORR T O TEEEDOBIEN LU 3 05% 14 18% 1 03% 1 02%
OftFEDLR 7 HEFICBEL BRI TATREIN 16 29% 23 3.0% 12 3.0% 9 1.9%
W, i ER 8 FERR N /L~ SRS T 38 69% 38 50% 12 3.0% 10 21%
BEBEDIE 9 IV NER TE R T 19 35% 20 2.6% 2 0.5% 7 15%
Hi 2 M7 . A N2
10 T{rﬁi’%@héa 7otz S DB TELOHY 9 16% 6 0.8% 6 15% 4 0.8%
11 A ESCW G | e S A 1 S0 a5 ) - 8 15% 12 1.6% 2 0.5% 3 0.6%
R W esr L — 2% T - 26 48% 46 6.1% 16 40% 18 3.8%
1B RERHHESARDE TOREERO LT 8 15% 4 05% 0 0.0% 2 0.4%
14 FRINRIEITRDHZEIZEY  Z2ORITFERESNT- 6 11% 9 1.2% 3 08% 3 0.6%
b~ = R N
15 %i;ﬁ;;og%i@(j‘%m ZAEELSEDM 56 o490 128 169% 50 149% 61 13.0%
Ott®Ee 16 1y HIC8ORFRILL EORFRIS T 21T o7 44 80% 49 65% 10 25% 12 25%
5.8 17 2Tz > Tl B 21 T o7 35  6.4% 34 45% 4 1.0% 7 15%
18 EhiE I REIC A LD o7z 13 2.4% 12 1.6% 7 18% 8 17%
9 fEFON—X JEEOELR ST 6 11% 10 13% 5 13% 5 11%
20 B AR SN 32 59% 53 7.0% 21 53% 32 6.8%
21 L EER LA BT 64 11.7% 109 14.4% 39 9.8% 53 11.3%
2 Frh a7z 20 37% 20 2.6% 4 1.0% 1 02%
3 jﬁi&% THYL TWEEBE2IATHY 75890 8 15% 10 13% 7 18% 6 13%
O IO
MEDZACE 24 S e 7= ) =100 18% 9 12% 5 13% 6 13%
> = Z
25 {5y D5 - AN BT 17 31% 19 25% 12 3.0% 5 11%
26 {8 T 2N 7 3 05% 10 13% 5 13% 1 02%
27 BRI B D%k} G b7 o7 0 0.0% 5 0.7% 0 0.0% 0 0.0%
28 JEIEHAL A CTHD A OFLKIM T Ahl o7 1 02% 8 11% 3 0.8% 6 13%
29 (ODEWV) HEDRDE, W, T RITEZTT- 78 14.3% 90 11.9% 64 16.1% 101 21.4%
30 ERIEDRTT NG T 227 415% 293 386% 179 451% 219 46.5%
31 FEREDNTT NN -T 48 8.8% 57 7.5% 55 13.9% 65 13.8%
®xt NEIE R IR EDNTT N7 9 1.6% 18 2.4% 3 0.8% 8 17%
33 B TN T2 AD BB A GHo7 9 16% 6 08% 12 3.0% 10 21%
34 RN o7 10 1.8% 9 1.2% 1 03% 12 25%
35 [FFSEOFME - FHD | FiChaichre 5 09% 8 11% 2 05% 1 02%
/@;Zz ;j:’ M3 s AT ANTAR N T T 5 09% 1 01% 64 161% 36 7.6%
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®1 MR- FEER - FEROEMTH (T —CEUTAHRE)

B () = (%) a5t
20-29 30-39 40-49 50-59 60-64 &t 20-29 30-39 40-49 50-59 60-64 & -
BE ME 32 47 55 45 20 199 28 34 43 35 14 154 353
EEE 70 103 121 98 44 437 61 75 94 77 30 337 774
BB 147 216 256 207 93 919 129 157 198 161 63 709 1,628
EHRBEIEZE 31 46 54 44 20 194 27 33 42 34 13 150 344
Bk, BEx 46 68 81 65 29 290 41 49 63 51 20 224 514
ENFE3E, /T 152 223 264 214 96 949 133 162 205 167 65 732 1,681
SR, RIRE 24 36 42 34 15 151 21 26 33 27 10 117 268
THEX YREEE 19 27 32 26 12 117 16 20 25 20 8 90 206
SRR, B Bl —E R % 32 47 56 45 20 200 28 34 43 35 14 154 355
A% SRBY—EXE 56 82 96 78 35 347 49 59 75 61 24 268 615
HEREY—E R, BEE 34 50 59 48 21 212 30 36 46 37 15 163 375
BE FEXEE 44 64 76 62 28 274 38 47 59 48 19 211 485
=&, 8t 116 170 201 163 73 722 101 123 156 127 50 557 1,280
BEY—EREE 9 14 16 13 6 58 8 10 12 10 4 45 102
H—E REWITHBENELED) 60 89 105 85 38 376 53 64 81 66 26 290 667
T 32 47 56 45 20 200 28 34 43 35 14 154 355
Hi 904 1,329 1,570 1,271 572 5,645 792 963 1,219 992 389 4,355 10,000
=2 MR -FHBR - EEHNOWREHR (O—PEYT(HRE)
B (RR) = (%) a5t
20-29 30-39 40-49 50-59 60-64 &t 20-29 30-39 40-49 50-59 60-64 & -

B M 20 37 48 47 21 173 13 20 27 14 1 75 248
FEEES 50 103 121 98 44 416 61 77 94 77 16 325 741
e 188 216 256 207 93 960 129 157 198 161 41 686 1,646
1EHREIEE 54 53 56 40 26 229 33 38 44 36 3 154 383
B, BMEX 54 77 85 7 41 328 45 53 65 56 6 225 553
EIFE3E, /e 105 223 264 214 96 902 133 162 205 167 54 721 1,623
ERl¥E, RIRE 22 36 42 34 15 149 21 26 33 27 11 118 267
TEEX YaREEE 10 27 32 26 12 107 16 20 25 20 9 90 197
TR, B Hiliy—E R % 26 47 56 45 20 194 28 34 43 35 13 153 347
TBA%E SRBY—EXE 34 73 115 90 17 329 65 82 91 79 13 330 659
HEREY—E R, BEE 17 50 59 48 21 195 30 36 46 37 11 160 355
BE FEXEE 61 64 77 63 33 298 42 47 61 52 27 229 527
E&, @t 79 190 203 165 87 724 111 126 169 139 53 598 1,322
BEY—EREBE 10 13 16 13 6 58 8 10 12 10 4 44 102
H—E REWHITHESNAELL0) 67 89 105 85 38 384 53 64 81 66 29 293 677
Y] 36 47 56 45 20 204 28 34 43 35 9 149 353
it 833 1,345 1591 1,291 590 5,650 816 986 1,237 1011 300 4,350 10,000
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3 MR- EEHEBR - EERHOWRER(T—PEYTARE)
B () = (%) a5t
20-29 30-39 40-49 50-59 60-64 &t 20-29 30-39 40-49 50-59 60-64 &t o

B HE 63%  79%  87% 105% 104%  87% 46%  59%  63%  40% 7% 49% 70%
B 72% 100% 100% 100%  99%  95%  100% 103% 100% 100%  53%  96% 96%
g% 128% 100% 100% 100% 100% 104%  100% 100% 100% 100%  65%  97% 101%
EHREIEZE 174% 116% 104%  92% 132% 118%  121% 115% 105% 106%  22% 103% 111%
B, BMEL 116% 113% 105% 109% 139% 113%  111% 107% 104% 110%  30% 101% 108%
TR, T 69% 100% 100% 100% 100%  95%  100% 100% 100% 100%  83%  98% 97%
SR, RIRE 91% 101% 100% 100%  98%  99% 99% 101% 101% 102% 106% 101% 100%
TEEX YREEE 54%  98%  99%  99% 102%  92% 98% 101%  99%  98% 112% 100% 95%
SRR, B Hiliy—E R % 81% 100% 101% 100%  99%  97%  100% 100% 100% 100%  94%  99% 98%
THHE SRBEY—EXRZE 61%  89% 119% 115%  48%  95% 134% 139% 121% 130%  54% 123% 107%
AEBEY —ERE, pagg 50% 100% 100% 101%  98%  92%  101% 100% 101%  99%  75%  98% 95%
BE FEXEE 139% 102% 101% 102% 119% 109%  109%  96% 103% 108% 143% 107% 109%
=& 8t 68% 112% 101% 101% 119% 100%  110% 102% 108% 110% 107% 107% 103%
BEY—EREE 108%  96% 100% 100% 102%  100% 99% 101%  96%  98% 100%  99% 100%
H—E REHITHESNELLD) 111% 101% 100% 100% 100% 102%  100% 100% 100% 100% 112% 101% 102%
T 112% 100% 101% 100%  99% 102%  100% 100% 100% 100%  65%  97% 100%

it 92% 101% 101% 102% 103% 100%  103% 102% 101% 102%  77% 100% 100%
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/B

=4 HROEE. EE. ERARE.

B (Or—CE)TAIRE)

E2Rk

Zit

PAN

=&t

b= 11111

N (%)

N (%)

N (%)

FHofE p<0.001
20-297% 833 (14.7%) 816 ( 18.8%) 1649 ( 16.5%)
30-397% 1345 (23.8%) 986 ( 22.7%) 2331 ( 23.3%)
40-49%% 1591 (28.2%) 1237 ( 28.4%) 2828 (28.3%)
50-59m% 1291 ( 22.8%) 1011 (23.2%) 2302 (23.0%)
60-64i% 590 ( 10.4%) 300 ( 6.9%) 890 ( 8.9%)
A%t 5650 (100%) 4350 (100%) 10000 (100%)
FHh p<0.001
M=SD 437+11.4 420+11.4 429+11.4
xiE p<0.001
BE MKE 173 ( 3.1% 75 ( 1.7%) 248 ( 2.5%)
BERE 416 ( 7.4%) 325 ( 7.5%) 741 ( 7.4%)
SE% 960 (17.0%) 686 ( 15.8%) 1646 ( 16.5%)
TEEEE 229 ( 4.1%) 154 ( 3.5%) 383 ( 3.8%)

X, BMEX

HFEE, INEE

SRE RIEE
TEEE WRESXE
SHTHIZE, FF- BTy —CE A%
BHE REY—ERE
EEEEY—ERE e
BE, PEXEE

E&, 8t
HAY—EREE
H—ERE (IR ESNELED)
N

328 ( 5.8%)
902 ( 16.0%)
149 ( 2.6%)
107 ( 1.9%)
194 ( 3.4%)
329 ( 5.8%)
195 ( 3.5%)
298 ( 5.3%)
724 (12.8%)
58 ( 1.0%)
384 ( 6.8%)
204 ( 3.6%)

225 ( 5.2%)
721 ( 16.6%)
118 ( 2.7%)
90 ( 2.1%)
153 ( 3.5%)
330 ( 7.6%)
160 ( 3.7%)
229 ( 5.3%)
598 (13.7%)
44 ( 1.0%)
293 ( 6.7%)
149 ( 3.4%)

553 ( 5.5%)
1623 ( 16.2%)
267 ( 2.7%)
197 ( 2.0%)
347 ( 3.5%)
659 ( 6.6%)
355 ( 3.6%)
527 ( 5.3%)
1322 (13.2%)
102 ( 1.0%)
677 ( 6.8%)
353 ( 3.5%)

At

5650 (100%)

4350 (100%)

10000 (100%)

b
(i

ERRRE

[

EfE

IN—FEAT—-T LIk
TROE - 25 BT A

Z Dt

p<0.001

4389 (77.7%)
519 ( 9.2%)
501 ( 8.9%)
241 ( 4.3%)

1998 ( 45.9%)
1662 ( 38.2%)
560 ( 12.9%)
130 ( 3.0%)

6387 (63.9%)
2181 (21.8%)
1061 ( 10.6%)
371 ( 3.7%)

a5t

5650 (100%)

4350 (100%)

10000 (100%)

BgiE
EIER
EFY- T - tR TR
e
5 AR ST B
EHE-t—)LRE
H—E R
REH
BEHERERSE
PN - #B L VE 3 D & 7E - HRRER
ESIR- BRE R LD AR
F Dt A E - BEERS;
E
EERE
ZDith

p<0.001

1003 ( 17.8%)
1237 (21.9%)
888 (15.7%)
219 ( 3.9%)
500 ( 8.8%)
650 ( 11.5%)

58 ( 1.0%)
100 ( 1.8%)
204 ( 3.6%)

53 ( 0.9%)
234 ( 4.1%)
190 ( 3.4%)
101 ( 1.8%)
213 ( 3.8%)

113 ( 2.6%)
634 (14.6%)
1795 (41.3%)
286 ( 6.6%)
146 ( 3.4%)
738 (17.0%)
3 ( 0.1%)
45 ( 1.0%)
110 ( 2.5%)
46 ( 1.1%)
170 ( 3.9%)
53 ( 1.2%)
10 ( 0.2%)
201 ( 4.6%)

1116 (11.2%)
1871 (18.7%)
2683 ( 26.8%)
505 ( 5.1%)
646 ( 6.5%)
1388 ( 13.9%)

61 ( 0.6%)
145 ( 1.5%)
314 ( 3.1%)

99 ( 1.0%)
404 ( 4.0%)
243 ( 2.4%)
111 C 1.1%)
414 ( 4.1%)

At

5650 (100%)

4350 (100%)

10000 (100%)
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x5 MRAOBBRE. RRHTFE. BHBEM. BE. RE. REOC—CE)T(RE)

Btk

Zit

&t

N (%)

N (%)

N (%)

e

& E Eh 75

Ly DR LA
I7R1LBbY
IFALLLGL

i sk
1005 #E 1
1

BEBNFTBOAELFEBEERE S

HEFEH
BFIEHFE
PEEFE

Dt

p<0.001

3961 (70.1%)
577 ( 10.2%)
403 ( 7.1%)
174 ( 31%)
592 ( 10.5%)
483 ( 85%)
109 ( 1.9%)
108 ( 1.9%)
293 ( 5.2%)
240 ( 42%)
53 ( 0.9%)
119 ( 2.1%)

3205 ( 73.7%)
325 ( 7.5%)
193 ( 44%)
132 ( 30%)
505 ( 11.6%)
420 ( 9.7%)
85 ( 20%)
51 ( 1.2%)
134 ( 3.1%)
115 ( 26%)

19 ( 04%)
130 ( 3.0%)

7166 (71.7%)
902 ( 9.0%)
596 ( 6.0%)
306 ( 3.1%)

1097 (11.0%)
903 ( 9.0%)
194 ( 1.9%)
159 ( 1.6%)
427 ( 4.3%)
355 ( 3.6%)

72 ( 0.7%)
249 ( 2.5%)

;

.l.

=

5650 (100%)

4350 (100%)

10000 (100%)

RRDBFDHE
ZL
HY

p<0.001

4158 ( 73.6%)
1492 ( 26.4%)

3896 ( 89.6%)
454 (10.4%)

8054 ( 80.5%)
1946 ( 19.5%)

At

5650 (100%)

4350 (100%)

10000 (100%)

REHFDIELHE
SR EHI(HEREN)
3B HIGREE)
2R EH(REE)
ZTOM(HIE - fm B 275 %)

p=0.839

195 (13.1%)
125 ( 8.4%)
278 ( 18.6%)
894 (59.9%)

55 ( 12.1%)
41 ( 9.0%)
79 (17.4%)
279 (61.5%)

250 ( 12.8%)
166 ( 8.5%)
357 (18.3%)
1173 ( 60.3%)

a5t

1492 (100%)

454 (100%)

1946 (100%)

B 55 ERFRE
1~ 348
35~408%RS
41 ~60RFH
61~ 6505
6685 L

p<0.001

547 ( 9.7%)
1405 ( 24.9%)
2816 ( 49.8%)

305 ( 5.4%)

577 (10.2%)

1415 ( 32.5%)
1339 ( 30.8%)
1257 (28.9%)
94 ( 2.2%)
245 ( 5.6%)

1962 ( 19.6%)
2744 (27.4%)
4073 (40.7%)
399 ( 4.0%)
822 ( 8.2%)

&t

5650 (100%)

4350 (100%)

10000 (100%)

s
=]

k->TLVS
S/ HTLVELY
HEBERDHETN

p<0.001

1844 ( 32.6%)
1402 ( 24.8%)
2404 ( 42.5%)

730 ( 16.8%)
583 ( 13.4%)
3037 (69.8%)

2574 (25.7%)
1985 ( 19.9%)
5441 ( 54.4%)

At

5650 (100%)

4350 (100%)

10000 (100%)

BEME
BHof=IZBRFE LY
1~28/#
3~5H/58
68 E/E

p<0.001

2371 (42.0%)
1210 ( 21.4%)

717 (12.7%)
1352 (23.9%)

2643 (60.8%)
887 (20.4%)
342 ( 7.9%)
478 ( 11.0%)

5014 ( 50.1%)
2097 ( 21.0%)
1059 (10.6%)
1830 ( 18.3%)

&t

5650 (100%)

4350 (100%)

10000 (100%)
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® 6 MHDROAR KA AR EFOEIE. SOMEK. BE 1 FROERKETORE- RE

(F4—CEYTARE)

B Zit

AN
[=}

+

N (%) N (%)

N (%)

BULRR, A, RAFLR

p=0.968

1LY 2781 (49.2%) 2143 ( 49.3%) 4924 (49.2%)
H% 2869 (50.8%) 2207 ( 50.7%) 5076 ( 50.8%)
&5t 5650 (100%) 4350 (100%) 10000 (100%)
IR 5 D EEIKR p<0.001
—B CERIELAELY 3485 (61.7%) 2889 ( 66.4%) 6374 ( 63.7%)
—BRTEIE S5 2165 ( 38.3%) 1461 ( 33.6%) 3626 ( 36.3%)
&5t 5650 (100%) 4350 (100%) 10000 (100%)
CES-D p=0.033
SDOFEIREL 3608 (63.9%) 2687 (61.8%) 6295 ( 63.0%)
SOEIRHY 2042 (36.1%) 1663 ( 38.2%) 3705 (37.1%)
&5t 5650 (100%) 4350 (100%) 10000 (100%)
CES-D&Et= p=0.028
15.7+9.4 16.1210.1 15.9+9.7
BEIEROEEKETORER
= I0ERE p<0.001
606 ( 10.7%) 180 ( 4.1%) 786 ( 7.9%)
HEPR A p<0.001
247 ( 4.4%) 43 ( 1.0%) 290 ( 2.9%)
=05 miE p<0.001
332 ( 5.9%) 106 ( 2.4%) 438 ( 4.4%)
PR 538 p<0.001
188 ( 3.3%) 57 ( 1.3%) 245 ( 2.5%)
FERZVLE REEMAE p<0.001
169 ( 3.0%) 6 ( 0.1%) 175 ( 1.8%)
A% 22 p=0.008
27 ( 0.5%) 7 ( 0.2%) 34 ( 0.3%)
DM ig s p<0.001
48 ( 0.8%) 10 ( 0.2%) 58 ( 0.6%)
TEAR p=0.029
76 ( 1.3%) 38 ( 0.9%) 114 ( 1.1%)
FFfigi s p<0.001
31 ( 0.5%) 6 ( 0.1%) 37 ( 0.4%)
B iR p=0.340
35 ( 0.6%) 20 ( 0.5%) 55 ( 0.6%)
+_ERES p<0.001
63 ( 1.1%) 19 ( 0.4%) 82 ( 0.8%)
BE%S p=0.004
79 ( 1.4%) 34 ( 0.8%) 113 ( 1.1%)
A p=0.472
51 ( 0.9%) 46 ( 1.1%) 97 ( 1.0%)
FAZ(REXZHR) p=0.150
152 ( 2.7%) 139 ( 3.2%) 291 ( 2.9%)
5D%F p=0.535
193 ( 3.4%) 138 ( 3.2%) 331 ( 3.3%)
BE1ERORE
SnE p<0.001
644 ( 11.4%) 190 ( 4.4%) 834 ( 8.3%)
#EPR p<0.001
281 ( 5.0%) 58 ( 1.3%) 339 ( 3.4%)
=1l p<0.001
362 ( 6.4%) 109 ( 2.5%) 471 ( 4.7%)
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R 1 BFBHENOER. X8 ERAVE. BEC—CEUT(HE)

1 ~3485R 35~ 408 41~ 60/ 61~ 65k 66/ LLE &&t

N (%) N (%) N (%) N %) N (%) N (%)

FHE p<0.001
20-29%% 289 (17.5%) 414 ( 25.1%) 719 (43.6%) 88 ( 5.3%) 139 ( 8.4%) 1649 (100%)
30-395% 378 (16.2%) 623 (26.7% 1001 (42.9%) 117 ( 5.0%) 212 ( 9.1%) 2331 (100%)
40-495% 521 (18.4%) 749 (26.5%) 1201 (42.5%) 108 ( 3.8%) 249 ( 8.8%) 2828 (100%)
50-59% 498 (21.6%) 666 ( 28.9%) 889 (38.6%) 66 ( 2.9%) 183 ( 7.9%) 2302 (100%)
60-64% 276 (31.0%) 292 (32.8%) 263 (29.6%) 20 ( 2.2%) 39 ( 4.4%) 890 (100%)
&5 1962 (19.6%) 2744 (27.4%) 4073 (40.7%) 399 ( 4.0%) 822 ( 8.2%) 10000 (100%)

*5E p<0.001
B W 72 (29.0%) 55 (22.2%) 78 (31.5%) 9 ( 3.6%) 34 (13.7%) 248 (100%)
BEEE 89 (12.0%) 191 ( 25.8%) 365 ( 49.3%) 28 ( 3.8%) 68 ( 9.2%) 741 (100%)
sEE 209 (12.7%) 490 ( 29.8%) 777 (47.2%) 65 ( 3.9%) 105 ( 6.4%) 1646 (100%)
EHBIEZE 41 (10.7%) 114 (29.8%) 185 (48.3%) 19 ( 5.0%) 24 ( 6.3%) 383 (100%)
B, BEE 118 (21.3%) 123 ( 22.2%) 237 (42.9%) 28 ( 5.1%) 47 ( 8.5%) 553 (100%)
EI5E3E, /NSEE 367 (22.6%) 430 (26.5%) 646 ( 39.8%) 45 ( 2.8%) 135 ( 8.3%) 1623 (100%)
SR, RIZEX 45 (16.9%) 69 (25.8%) 117 ( 43.8%) 11 ( 4.1%) 25 ( 9.4%) 267 (100%)
TEEX MEREEE 43 (21.8%) 60 ( 30.5%) 77 (39.1%) 4 ( 2.0%) 13 ( 6.6%) 197 (100%)
SUWHR, BPI- B —CRE 44 (12.7%) 120 ( 34.6%) 147 ( 42.4%) 16 ( 4.6%) 20 ( 5.8%) 347 (100%)
TEIRE, SREY—EXE 212 (32.2%) 118 ( 17.9%) 205 ( 31.1%) 33 ( 5.0%) 91 (13.8%) 659 (100%)
EEEEY—ERE, BEE 77 (21.7%) 87 (24.5%) 131 (36.9%) 23 ( 6.5%) 37 ( 10.4%) 355 (100%)
BE, FEXEE 144 (27.3%) 115 ( 21.8%) 189 ( 35.9%) 28 ( 5.3%) 51 ( 9.7%) 527 (100%)
Ef, Btk 244 (18.5%) 420 (31.8%) 515 ( 39.0%) 50 ( 3.8%) 93 ( 7.0%) 1322 (100%)
EAEY—EREE 20 (19.6%) 37 (36.3%) 35 (34.3%) 2 ( 2.0%) 8 ( 7.8%) 102 (100%)
F—ERZ (=5 EEENED) 174 (25.7%) 171 ( 25.3%) 252 (37.2%) 29 ( 4.3%) 51 ( 7.5%) 677 (100%)
AFE 63 (17.8%) 144 (40.8%) 117 (33.1%) 9 ( 2.5%) 20 ( 5.7%) 353 (100%)
&5 1962 (19.6%) 2744 (27.4%) 4073 (40.7%) 399 ( 4.0%) 822 ( 8.2%) 10000 (100%)

ERfEE p<0.001
E#E& 358 ( 5.6%) 1772 (27.7% 3370 (52.8%) 307 ( 4.8%) 580 ( 9.1%) 6387 (100%)
IR—FEALT—F7LX(F 1309 ( 60.0%) 435 (19.9%) 259 (11.9%) 41 ( 1.9%) 137 ( 6.3%) 2181 (100%)
TE-249- g5t & 202 (19.0%) 459 ( 43.3%) 327 ( 30.8%) 21 ( 2.0%) 52 ( 4.9%) 1061 (100%)
ZDfth 93 (25.1%) 78 (21.0%) 117 (31.5%) 30 ( 8.1%) 53 (14.3%) 371 (100%)
A5 1962 (19.6%) 2744 (27.4%) 4073 (40.7%) 399 ( 4.0%) 822 ( 8.2%) 10000 (100%)

57 p<0.001
B 60 ( 5.4%) 262 ( 23.5%) 598 ( 53.6%) 57 ( 5.1%) 139 (12.5%) 1116 (100%)
HPY- AT BFRRE 223 (11.9%) 495 ( 26.5%) 891 (47.6%) 106 ( 5.7%) 156 ( 8.3%) 1871 (100%)
EFEH, 504 (18.8%) 974 (36.3%) 1023 (38.1%) 56 ( 2.1%) 126 ( 4.7%) 2683 (100%)
EmIRGERE 178 (35.2%) 118 ( 23.4%) 139 ( 27.5%) 19 ( 3.8%) 51 (10.1%) 505 (100%)
BE-t—)LAE 69 (10.7%) 133 (20.6%) 354 ( 54.8%) 23 ( 3.6%) 67 ( 10.4%) 646 (100%)
H—EREE 472 (34.0%) 321 (23.1%) 409 ( 29.5%) 65 ( 4.7%) 121 ( 8.7%) 1388 (100%)
RTH 5 ( 8.2%) 13 (21.3%) 28 ( 45.9%) 5 ( 8.2%) 10 ( 16.4%) 61 (100%)
BHREFER 36 (24.8%) 35 (24.1%) 49 (33.8%) 4 ( 2.8%) 21 (14.5%) 145 (100%)
MI-ASTEEDERE Bl 61 (19.4%) 84 (26.8%) 142 ( 45.2%) 13 ( 4.1%) 14 ( 4.5%) 314 (100%)
B REEEOEE-BER 21 (21.2%) 23 (23.2%) 48 (48.5%) 2 ( 2.0%) 5 ( 5.1%) 99 (100%)
ZTOMOAERE - BHEER 98 (24.3%) 129 ( 31.9%) 136 ( 33.7%) 16 ( 4.0%) 25 ( 6.2%) 404 (100%)
TEE; 60 ( 24.7%) 43 (17.7%) 94 ( 38.7%) 16 ( 6.6%) 30 (12.3%) 243 (100%)
EERE 10 ( 9.0%) 15 ( 13.5%) 64 (57.7%) 4 ( 3.6%) 18 ( 16.2%) 111 (100%)
ZDfh 165 (39.9%) 99 ( 23.9%) 98 ( 23.7%) 13 ( 3.1%) 39 ( 9.4%) 414 (100%)
&5t 1962 (19.6%) 2744 (27.4%) 4073 (40.7%) 399 ( 4.0%) 822 ( 8.2%) 10000 (100%)

100



* 8 BHBHEIOHHEME, REHHORE. BE, tEC(—CEUT/HE)

1~3485/ 35~ 40/ 41~60/FRS 61~ 65k 66/ LLE &&t

N (%) N (%) N (%) N (%) N (%) N %)

EhiERRE p<0.001
BEEEFE 1276 (17.8%) 2116 ( 29.5%) 2992 (41.8%) 263 ( 3.7%) 519 ( 7.2%) 7166 (100%)
TLyORBA L& 152 (16.9%) 202 (22.4%) 426 (47.2%) 42 ( 4.7%) 80 ( 8.9%) 902 (100%)
ER BB 302 (27.5%) 269 ( 24.5%) 378 (34.5%) 47 ( 4.3%) 101 ( 9.2%) 1097 (100%)
BEREAFMOALLEBEME 40 ( 25.2%) 27 (17.0%) 55 ( 34.6%) 9 ( 5.7%) 28 (17.6%) 159 (100%)
HEFHEH 96 (22.5%) 77 (18.0%) 165 ( 38.6%) 27 ( 6.3%) 62 (14.5%) 427 (100%)
FDih 96 (38.6%) 53 (21.3%) 57 (22.9%) 11 ( 4.4%) 32 (12.9%) 249 (100%)
A5 1962 (19.6%) 2744 (27.4% 4073 (40.7%) 399 ( 4.0%) 822 ( 8.2%) 10000 (100%)

FROBORE p<0.001
HY 209 (10.7%) 379 (19.5%) 897 (46.1%) 146 ( 7.5%) 315 (16.2%) 1946 (100%)
L 1753 (21.8%) 2365 (29.4%) 3176 (39.4%) 253 ( 3.1%) 507 ( 6.3%) 8054 (100%)
&5 1962 (19.6%) 2744 (27.4%) 4073 (40.7%) 399 ( 4.0%) 822 ( 8.2%) 10000 (100%)

- c p<0.001
%-oTLS 353 (13.7%) 632 ( 24.6%) 1197 (46.5%) 117 ( 4.5%) 275 (10.7%) 2574 (100%)
S(IW|-oTLVELY 335 (16.9%) 555 ( 28.0%) 863 (43.5%) 83 ( 4.2%) 149 ( 7.5%) 1985 (100%)
HELEW DALY 1274 ( 23.4%) 1557 ( 28.6%) 2013 ( 37.0%) 199 ( 3.7%) 398 ( 7.3%) 5441 (100%)
A5 1962 (19.6%) 2744 (27.4%) 4073 (40.7%) 399 ( 4.0%) 822 ( 8.2%) 10000 (100%)

BBESARE p<0.001
Hof=I2BRFEALY 1168 (23.3%) 1444 (28.8%) 1834 (36.6%) 177 ( 3.5%) 391 ( 7.8%) 5014 (100%)
1~28/:8 362 (17.3%) 538 ( 25.7%) 953 ( 45.4%) 84 ( 4.0%) 160 ( 7.6%) 2097 (100%)
3~58/58 190 ( 17.9%) 273 ( 25.8%) 464 ( 43.8%) 51 ( 4.8%) 81 ( 7.6%) 1059 (100%)
6B LIE/E 242 (13.2%) 489 ( 26.7%) 822 (44.9%) 87 ( 4.8%) 190 ( 10.4%) 1830 (100%)
&5t 1962 (19.6%) 2744 (27.4%) 4073 (40.7%) 399 ( 4.0%) 822 ( 8.2%) 10000 (100%)
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x 9 BHEHRHEBDBNFR A AL JRFDOEE. SDER. BE 1 FRIOERHETOE
B-RE O —PEYTRE)

1~ 34F5RS 35~ 40/ 41~ 60/ 61~ 65/ 66/ L &it
N (%) N (%) N (%) N (%) N (%) N (%)
BOFRR., A, ANV p<0.001

1195 ( 60.9%)
767 (39.1%)

1460 (53.2%)
1284 (46.8%)

1808 ( 44.4%)
2265 ( 55.6%)

154 ( 38.6%)
245 (61.4%)

307 (37.3%)
515 (62.7%)

4924 (49.2%)
5076 ( 50.8%)

1962 (100%)

2744 (100%)

4073 (100%)

399 (100%)

822 (100%)

10000 (100%)

1133 (57.7%)
829 (142.3%)

1636 ( 59.6%)
1108 ( 40.4%)

p<0.001
2734 (67.1%)
1339 (32.9%)

286 ( 71.7%)
113 (28.3%)

585 ( 71.2%)
237 (28.8%)

6374 (63.7%)
3626 ( 36.3%)

1962 (100%)

2744 (100%)

4073 (100%)

399 (100%)

822 (100%)

10000 (100%)

1769 (190.2%)

193 (

9.8%)

2460 ( 89.7%)
284 (10.3%)

p<0.001
3574 (87.7%)
499 (12.3%)

324 (81.2%)
75 (18.8%)

663 (80.7%)
159 (19.3%)

8790 ( 87.9%)
1210 (12.1%)

L
Hd
At

RS D EEIR R
—BRTEIELAL
—BrCEETS
&t

CES-D

SDfERIL
SOERHY
A5t

1962 (100%)

2744 (100%)

4073 (100%)

399 (100%)

822 (100%)

10000 (100%)

BETEROERKE TORERE

B ELE p=0.620
144 ( 7.3%) 221 ( 8.1%) 329 ( 8.1%) 25 ( 6.3%) 67 ( 8.2%) 786 ( 7.9%)
HERA p=0.190
50 ( 2.5%) 93 ( 3.4%) 112 ( 2.7%) 7 ( 1.8%) 28 ( 3.4%) 290 ( 2.9%)
= A5 M4E p=0.642
77 ( 3.9%) 129 (4.7%) 183 ( 4.5%) 18 ( 4.5%) 31 ( 3.8%) 438 ( 4.4%)
R 535 p=0.002
28 ( 1.4%) 65 ( 2.4%) 107 ( 2.6%) 13 ( 3.3%) 32 ( 3.9%) 245 ( 2.5%)
AL PRER MIE p=0.016
18 ( 0.9%) 50 ( 1.8%) 88 ( 2.2%) 6 ( 1.5%) 13 ( 1.6%) 175 ( 1.8%)
i 2= e p<0.001
4 ( 0.2%) 3 ( 0.1%) 15 ( 0.4%) 3 ( 0.8%) 9 ( 1.1%) 34 ( 0.3%)
1D 9R p=0.107
11 ( 0.6%) 23 ( 0.8%) 15 ( 0.4%) 4 ( 1.0%) 5 ( 0.6%) 58 ( 0.6%)
TEEAR p=0.177
13 ( 0.7%) 31 ( 1.1%) 51 ( 1.3%) 6 ( 1.5%) 13 ( 1.6%) 114 ( 1.1%)
HF s p=0.004
3 ( 0.2%) 12 ( 0.4%) 12 ( 0.3%) 1.( 0.3%) 9 ( 1.1%) 37 (0.4%)
LA p=0.203
14 ( 0.7%) 15 ( 0.5%) 18 ( 0.4%) 5 ( 1.3%) 3 ( 0.4%) 55 ( 0.6%)
+Zt6mES p=0.028
10 ( 0.5%) 21 ( 0.8%) 32 ( 0.8%) 7 ( 1.8%) 12 ( 1.5%) 82 ( 0.8%)
BiES p<0.001
13 ( 0.7%) 27 ( 1.0%) 44 ( 1.1%) 7 ( 1.8%) 22 ( 2.7%) 113 ( 1.1%)
A p=0.046
15 ( 0.8%) 34 ( 1.2%) 36 ( 0.9%) 8 ( 2.0%) 4 ( 0.5%) 97 ( 1.0%)
FAZ(REXWR) p=0.271
57 ( 2.9%) 68 ( 2.5%) 121 ( 3.0%) 17 ( 4.3%) 28 ( 3.4%) 291 ( 2.9%)
3D p=0.216
55 ( 2.8%) 96 ( 3.5%) 128 (3.1%) 16 ( 4.0%) 36 ( 4.4%) 331 ( 3.3%)
BEEEOIRE
EImnE p=0.964
162 ( 8.3%) 226 ( 8.2%) 349 ( 8.6%) 32 ( 8.0%) 65 ( 7.9%) 834 ( 8.3%)
e R p=0.481
56 ( 2.9%) 102 ( 3.7%) 139 ( 3.4%) 11 ( 2.8%) 31 ( 3.8%) 339 ( 3.4%)
=l p=0.167
74 ( 3.8%) 146 ( 5.3%) 193 ( 4.7%) 17 ( 4.3%) 41 ( 5.0%) 471 ( 4.7%)
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& 5T - DIEEROFIEIZOAN B L NI ZEZ T ABALLZ L TH D, Bat 2l
BTIL, FEHOEMICHE L RIETERIE LT, BRI MRER, ABE 2285, HiE
I DR CENTS, RO L ERS, BTN - O, 1F2EERED GRIE. B, W),
R SR COBEMETR) #1E5 (B4 2. Th T UFORERPNIE T v 2 &5 HL
BMEEREE UTEHITT 2 SIS OWTIRS L TWa, BEICEBWTEHELMROE
Tt by, BHEDY SRRSO L 5 > TW58DTH 5,
ZZT, DT, AETRIMEHAZWMEHEONEZ5IH L 526 KERDZ DROHF LA
FAZ DWW A17 9 .

2 FmEEEEER - DRKR
R @I, BMAERE Z 3 U oI ORI, @i, i B3 2 & 0.0I0E R

DB R STz, RIFHIFENC K0 BEIRA -0 g, 597 O [l 23 W #HEH & 2

S B OFEMPFKEZEZSNTNS, 2L, RAZORRT, RIKHEITEZ
D& DHHEREIZ AT EZ OO TS it S gk (2 2 2727 #E 2 <3k h» -5
Tzo —J7. WENRIERE &M - /ORER GO FEIE & OBEEIZ DWW TR, ERRIR A 6 IER] A T
FPRORER D AEZE D ARG E, 4 BEREILL T O ADREBIIRIE DRI L B I 7
~T7IWFHIMEIRD A & k4 % £2.08(5TH 5%, RMMEICH22 1 H 4~ 6 KFHELELT O
IRAEIRRE T, M- DIIREDERRPLICEZ RGOS E VNI WMELR D -T2, Ko T J7

D EE (LR, ARETE (GElR, 0,
HHOEE, ) HEOERET)

HZ B R O B ﬂ fet e ]

> ¥ R ORI o fii - »E\E&ﬁ%
R o oL
RSO S BRI o
" o | D
(I - ke, 7 o
R ¥) orH
Y
G, FIHD)

(T B o)
E1 EEESMORESEA H=XL (B, 2008")
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BED 1 HOENKEHE %2 704 5 Z & T, 1 H 6 RERIFEE OREIRAECR T & LW IKEBIE, &
Bl A H b 7080 7 A % KefE s J723. 1 H 5 KeMLL N OREIRAHELR T 2
IRTEIT, 1000E0 28 2 2RI T e S h s & L (BFEADO2EmMEATE L ()
HAROR 1 2 O RAE G IFRRIFA A 12 & 5 < M) . BIfEDJ7 KRR BHUEIZ 35 ) 5 7 () Ik 2L
KOTEFy 2Lk o>Tn3,

JEMER 7 B A R R 4 5 | 2 2 BRI, TR, oK, g
SO OWRA (57 MR O . Btz & OB & i A TS EE LS
N5, BIEREEOEENDOEE R H =2 L1220 T, ST 3R 1 0 k5 &ilflasr %
A7z REERIGI@AMhod ) X 2 FR &N L C, EEICEREMEO ) 22 Lk b0 T
CF V251595 2 L AREESEE TR sV, EBbh S,

T UIZIEAE O RIF D78 & - O & ORI A BaT L zai s £ Lz, ik - O
idZe D 7 SERRE HEHE S SUE & M7 154FERT & DB D SO IIR OB R ERM S h T & 7z,

Virtanen 5" 2V3E[H 06,014 % D37 % % i % & L7234 — M % (the Whitehall 1T
Study) Tid. FITVFRLEPFEA U265, xHERE (35-4085[ / H) & T, RIERHY?
B (55-60FE[ / 3H) DOREBINREELORNM Y 2 7 231.615 (95% fSHEX : 1.15-2.23) T
b5 ENRDENT,

Jeong 52 &, WE D1, 11740 E % MR & LRG> 72 (r — 2:348

i, a2y ba— 769040, -

DB EFEIE AT 1 B O RIFRAI DT @ (50,1 LA L)

x1 EFOREEHZEER - DRARBEDEEELRETTL X
HEUHE S, ARG WA S bk 7 fibg - MM R
R AR 4 [CEF ST )) W 7 RFHETE XY 22 (95% 13 FE X [A)
R YATYT 4y RRINOKEL A — . . _—
;X;’Sk" 603,838 Z-LVa— (2 Xb3U7 Z55ME, 0 35-40ME M ’laibﬂ(?ﬁf‘l %) 3‘”32?31 11.1.60)
F— L2 (7.2-8.5%F) et DA
VATVTA Y 3 B 4 FROWFZEITNG - DR &
Bannai L ¥a— (f KREL#F&.H >4085H 58 Qﬁﬁééﬁﬁg‘ FERUEA— (l)
sorg 46137 HEIE—MBE A A-2b7 FEE 2B 25 P L 14,
JE124% . MEWTIFSE U TR E > 8 Il H V220 1) EA FHHD
7 ) IR H 0 L AERD T 72,
VATNT A4
sovea— (i e
Virtanen, FiE ko b S, kE, B oo REBIRL
2012" 22,518 %% A EGI I A & itii y HEHT 1.59 (1.23-2.07) ~1.80 (1.42-2.29)
% 7 . BRI > 10K~ H
7% 1 #i)
FNERT 1 AR A3
50.1-60fH /3 40.1-5015H 1.85 (1.22-2.81)
713 /38 4.23 (2.81-6.39)
;g‘f;% 1117 EUHEEEE ;g;jgz/ﬁﬁ p
48.1-5205[8 /8 40.1-48H5H] 1.73 (1.03-2.90)
713 e 3.46 (2.38-5.03)
> 521
;/(;T(;?)en’ 6,014 2;;3 FAETN s (q1%)  55.60KHLE  35-40RER /3 71&6%)3 ?Ti%zzs)
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R (40.1-5005[#1/3) & HRT, FBIEA v X (95%fSHEIX M) £11.85 (1.22-2.81)
~4.23 (2.81-6.39) &@Eh -7z, FIERT 3 2 H ORI EHE CH48.18FMLLILE) & xfHd
B (40.1-48FE[H /) & HRT, FIEAL v XM (95% S HEIXHE) 1£1.73 (1.03-2.90) ~
3.46 (2.38-5.03) &fEin -7z,

Virtanen 5" 335, KE. HAZLE Q12O GEGIIRRIZ 7 . #2245 —
MFZE 4 M. BEICETE 1AR) 0225188 D9 AR E Lzt 47 F ) ¥ A E4T - 724
B O RHEEREITEEE (S508E /5H, & B> 1085, H) IEHERE (<SOR3, B B
W <10/ H) &R, RBIIREE Y 2 21315915 (95% fSHEIX R : 1.23-2.07) ~
1.80f% (95% fSHAEIX R ¢ 1.42-2.29) 12 LR L7 (K2).

—7. Bannai 5" #E, HF &, HA, +—2 510 7OI%HOWZE (fiinx 2+ —
MFZE126. BEITRFZE 7 4W) ASEBEL. 5 5 REFEITE) &0 R L OBIEIZ DN T
WRET U 7=t 2823 4 M db > 7z, SR E LT, 2 MOWFFEIT R 778 & O g RE-E Y 22
DI E OBEAEED 4, 1OMFEIIBIE AR 5 g, LIROMZEIZ ) 2 7 DD
EORMENRD 6N, FEELIZINDS OREL BIEREGHE L, RARHIZ R #1320
I R ORIIN & B & D &R 72,

FeWE D7) & ik - OER L OBIEIZDOWTIHRHTI DY 27T 4 v 7 - L ¥ 2 — X Kivimiki
5" M2015FITHEL Lz, HH LI, KEL 4 —2 7Y 7 024D 35— FMif% s
WNERE L, RIEREIEE R - DEEEROBMEIZOWT A2 T F ) ¥ 2547572, DHTOH

First Author, Year Study Total No. ot
(Reference No.) Country  Design No. Cases RR (95% C1)
'
Russck, 1958(S5)  US cc 200 100 : — 3552.35.5.36)
L]
Theorell, 1972 (56)  Sweden cc 171 62 i r ] 2.57(1.37, 4.84)
L]
Thiel, 1973 (57) us cc 100 50 l' 1.79 (0.80, 4.01)
Falger, 1992 (58) Netherlands  CC 266 133 —F— 1.66 (1.01, 2.72)
Sokejima, 1998(59)  Japan cc 526 195 — 2.44(1.26, 4.73)
Liu, 2002 (60) Japan cc 705 260 ——.—- 2.10(1.30, 3.60)
1]
Tarumi, 2003 (13) Japan PC 824 2 —if—— 1.10(0.53, 2.26)
Uchiyama, 2005 (14)  Japan PC 1615 38 —r——— 1.24 (0.60, 2.55)
1]
Fukuoka, 2005 (61)  Japan cc 94 47 ) 14.00(1.92, 102.20)
1]
Hukka, Finl r 4 . 1 98, 1.7
Lallukka, 2006 (62)  Finland cs 060 %  —i—: 29(0.98. 1.70)
L
Holtermann, 2010 (63) Denmark  PC 4,943 so1 —+— il 1.28 (0.91, 1.78)
Virtanen, 2010 (64) UK PC 6,014 369 —i— 1.61 (116, 2.23)
Overall (1'=61.9%, P=0.002) <> 1.80 (1.42, 2.29)
.
L]
L]
] | A 1 ] Ll ]

038 1.0 1.5 20 30 4.0 50

2 EEEYEEBTHREEOEEICOVTAZ7FUL IDIEE (Virtanen, et al., 2012')
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B 78135~ A0MFR O KR & b TL Y7 8 23550 DL oD R g 7 ) B O PR
RE ) 2 2 3 EIREE TLI3ME (95% fSHEIX I : 1.02-1.26) . Mgz C1.331% (95% 54X
M 1.11-1.61) & LA 6hiz, FHCREEPIA AR O ) 22 2@, K DER
FTEMEND B EFEELNTRL T, ZH 6 D720 BIRHEIINT. 29 ~8.5FTh -
7= (®3),

IS ORI, TV A4 v, Wl IR H. RSB OFE 5 E M4 TRk
%, LU, KFOWFZITRIFEI7 @A % - OIEE ORI & OB % 588 72, RHZHEEK
EOMEAGAE2DODY AT YT 492 - L= OX47F )L 2045RE 20
B A R L7z, R RIE TR E A 7 = X L2 D0 T OEBRRIPENMGEIE K
EhENTOEWD, ThLOEFOEENFIZED, oY) 2 7 FR (MH., B2
&) AIRNLIT, BRI A NI - DR DO ) 221255 Z e NRH 5D D
b5,

Events(N) Total (N) Relative risk pvalue  Dose-
(95%C1) response
p value®

Coronary heart disease

<35h 478 16022 — 1.08 (0-92-1-27) 0-3628

35-40h 1393 88115 1.00 (reference)

41-48h 460 21521 —1— 1.02 (0-91-1:15) 0-6980

49-54h 281 8302 —-— 1.07(0-92-124) 0-3946 } 018

255h 347 11363 <. 1.08(0-94-123) 02738

Stroke

<35h 243 14189 —— 1.20 (0-98-1-46) 00783

36-40h 774 67102 " 1.00 (reference)

41-48h 241 18768 —t—— 110(0:94-1.28) 0-2401

49-54h 117 7206 . 127 (1.03-1.56) 0-0265 } <0-0001

255h 132 7170 —a— 1.33(111-1.61) 00022

06 1 15 25

D:*aeasod risk Increased r‘rs:
M3 EEEYEESEREROMEICOVWTAZ7ZFYLZINRESRE (Kivimaki, et al., 2015')

3 EROE - HER - DRESR

1 H24BER &0 S RS M= BRI O T, FR3E R 810 & 0 @R 2 e R 5. 2 hil
SO T 5. HTELSE ORI, B, A, K ERA EAH B4, 20
BAEIZ30 2 07 IR ORI, & 5 & B L 72O IEIRIEF T d 5 Z & A
ENhTn3", BB U 72, BUEO RIS 7 @R B3 % 97 KRR e DAL & 75 5 PRl
Thd, FHEETIE, REFHAENZE, BROBESF AL EEELTIZ LW
HEEhTwa", DF D, BEMYEIE. RO EORH CEEEL RETOTH S,
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170

LT, MERORE - B, MicADOEBERHE T2 ZLnMEIN TN, B - OlEZEEIZE
TR D AaL B, T2 Tid, MERIFMOE - BOMK T LMK - Ol EOBE I D0
THE L 22RO AR L. 2 OBEMEIZ OV TE KT %,

BENRIEE O PR GERpREIBENR) & - OO BE 2 MET LU 220 7ef5 R, %31 g
—HLTwAW, Pan 5% 1%, PEIA63,2574 % P14 TFBHEEA L, 7 WRIIEIR % X
B & L3R, Mok 3% 2 213 5 KM LA T OBEIRT1.256% (95% {5 HE X [
1.05-1.50). 6 KEMEIMENR T1.0165 (95% {5 BHIXIH : 0.87-1.18) & %5 Z & % W L 7.
Hoevenaar-Blom &' 1%, #+ 5 v 4 N20,432% % 10~ 155 BFRGRA L. 7 BERATHEAR 2 xtHd &
U 723558 el BRI IR DY) 2 213 6 IERILL T ORENR T1.196% (95%f5#EIX [ : 1.00-1.40)
LB EAWE Lz, Kakizaki 6% &, HAAN49,256% % F4910. 84 B HA L. 7 1
WIRENR % R & U 22358, I ORBORIE ) 2 2713, 6 FEILUT ORER T1.381% (95%
EHEX R 1.02-1.86) & 7552 & &AL TS, —J. von Ruesten 5 1&. BRIND
23,6204 & 17 8B RRA L. 7 ~ 8 RERIMEIR 2 xfHi & L 72856, 6 R O BEIR T
IR D FRE ) Z 2 132.06f% (95% (SHEX M : 1.18-3.59) & &5 & DD, DFFEZED FAE
) Z 21314415 (95% (EHEIX I ¢ 0.85-2.43) L5 Z L AME L, 72, Cai 57 13,
FEIAL113,138% & B A L. 7 RERAIERR A2 FEHE & U C. 4 ~ 5 IREIIERR D fid 25 Hh D FEhE
) A 21309165 (95% S MK : 0.70-1.18) . TEBREEEDIAEY X 7 131.056% (95% 548
X[ :0.87-1.26) . 6 FFRIREHROD M D FERE ) Z 2 130.9915% (95% {5 4FIX [  0.79-1.23) .
TEBR TR D FIE ) 2 7131.1065 (95% SHEIXI : 0.94-1.29) TH 2 Z L x|t L 7=
Kawachi 5% &, HAA27,896% 4 W37 L. 7 WFRIBEAR & bl LT, 6 IR T i
KT D FERE Y 2 2 H30.771% (95% fFHAX [ - 0.59-1.01) L7425 Z L &WMEL TWD,
INEDOR—FUIOWTIL, HROMREZED VAT YT A9 - LEa—, A4T
FUYRIZED. EHEAEBREDIMAZ SN TS,

F213, WEROS - B - OEREICET 20EDOY 2T T 4 v 2 - LE 2 —dwX
EELEOEDTH S, FHRFRIIER &K - OIRRE & OBHEIZOWT, Thb D% < Ohf
JECHEMRE M O SEMIE. B, DI 0 ) 2 2 A RINE 2 2 Ll S h
T3, Cappuccio 57 1%, WA & A BRI O - M - FEBE SRR O B R % iR
A L7 15MROMIE A RNRIZ A 4 7+ ) v 2% FEEL Tk O | JGREREIIEIRO X ) 2 213, e
YR DR T 14815 (95% fEMEIX R ¢ 1.22-1.80) . MéZErh T1.156% (95% {58 IX [ :
1.00-1.31) . 7EBRERETLO3ME (95% fSHHIXI : 0.93-1.15) &% 252 L&#WMEL T3,
Li 5% 13, BEIREERH & R R - SR e OBMiA4 . Wang 57 1%, BRI & jad)
WRPECERR S OB A X 2 7 ) & 2K DMGET L7z, Wmffiges &1, BEIREGHE 23 L v
FEERE) 27 NENT &, MEIREER &) 2 2 OBJEIZDOW T, EEOGAIE U 7
FEothge 0 7 ~ 8 BEIEIR2 R & ) 2 7 2MENZ &, MEBOSA IR ] ROl &
506~ 7HHIERY RS ) 27 BMENZ L AR Lz, ZTheDZ &6, MEIREER O K]
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Ml Ba - DIRREB O 22 ZHMEE5&Ei1 6015,

WEHROE & 1 - DRI DOWT, Li 5% 13, AHRKEE, WEARAERFO R, Tt «
EDOARHRSEIR EIEEREFRBIE RO A A 2 7 F ) ¥ A TRE L7z, ZORER, MG
PEREORAEY) 2 213, AR HETL.4565 (95% fSHHIX M : 1.09-1.93) . BEHRHERFA #ET1.03
&% (95% fSHEX [ : 0.89-1.17) . FHAREETL.00f% (95% fSHEX M : 0.89-1.13) TH - 7=,
Sofi 5° 13, AME - BEIRANO AR & OIAE FIEEOBE A A 2 7 F 1) & 2 Thiaf L, R
DO R Y A 71314565 (95% X : 1.29-1.62) L4 3 La@WELTW15,
F 7o, WRHRRESE & i - OB OB & Bt STy B, Loke 57 (3 FIZEMENRIRIGMENFI
SODIMAERIECE, A, B PE OER OB 2 Mgt U 72 9 oW Eicd L Tx & 7 F
VY 2 EEEL, Ay X (95% (EHEAXRE) (X EAZEPEREAREE MNP K 5 048 R A
2.09 (1.20-3.65). MaZHh232.24 (1.57-3.19). JEIMMEOPEES1.56 (0.83-2.91) &7%55 2

*x2 BREOEX/AGEER DEEBEODEEELKRIILAVATYITIv 7 - LELI-RXDELED
EUAEH, M D PSR- FER (MEAROSGA T, FRFRIEIR O E D AR °
A HE 2 IE A S i R DR
s 2, 6 - 7 W BRI © RR=1.00
(0.92-1.11) 5 5 B [ DL T BE AR :
RR=1.26 (1.12-1.42)

. 24) = N
Li, 2016 (R - SRS IEAR) 11 i 2 o B O . 6 - 7 I A
RR=1.00 (0.91-1.09) ;5 5 IFfsLL N
¢ : RR=1.19 (1.05-1.36)
CHD, # L\ IENL : RR=1.36
Wang, 2016% (B - FEIREER) 17 (1.19-1.56) ; % B 8] MEIE : RR=1.07
(1.02-1.13)
DI E O FEL:, OR=2.52 (1.80-3.52)
Fonseca, 2015 & (SAS) 13 DA RIS, OR=2.46 (1.80-
3.36)
JBERTZE O i A<, HR=1.13 (1.02-
25) - L 12:885 1.25)
Ge, 2015 BLCR - NI e B RRE o i7 th, OR=171 (1.39-
2.02)
Leng, 2015 B2 - IR 11 i, RR=1.15 (1.07-1.24)
CVD FE =, AWK # : HR=1.45
Lo R 10 et 0s (059110 s e 8 |
HR=1.00 (0.89-1.13)
Li, 2014 B OEEE00E) 8 Rh, HR=126 (111-1.43) e e
Sofi, 2014* BRI - WEHRAS ) 13 %%)E:%ﬁ;z;:g.zﬂ.ec;]l o
DT RFEE, OR=2.09 (1.20-3.65)
RO (&), OR=1.56 (0.83-
Loke, 2012° B (0SA) 9 Mz, OR=2.24 (1.57-3.19) 2.91)
RO (51E), OR=1.92 (1.06-
3.48)

CVD, RR=1.03 (0.93-1.15)
CHD, RR=1.48 (1.22-1.80)

Gallicchio, 2009™ &t (& - fEIFMIMENY) 23 DA RIEL %, RR=1.06 (0.94-1.18)
afERD () NIZB%IEFEXE Z/Rd, WG SAS = sleep apnea syndrome (HEHRIFHEFFILAE(RE) s OSA = obstructive sleep apnea

(PAZEVEMENR S ZE0F1%) ; CHD = coronary heart disease (GEEBIIRVE/CERE) sCVD = cardiovascular disease (TEER#HARE) ;RR = relative
risk (FxFY 2 %) 5 HR = hazard ratio (/>% — Flt) ; OR = odds ratio (4 v XIt).

Cappuccio, 20117 4 (5 - JEWRIHENR) 15 %, RR=1.15 (1.00-1.31)
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EEREL TS, Ak, EIMPEOREOA v X (95%EHEXIHA) &

FED A TIE1.92

(1.06-3.48) %2 Z L PFETHEL T 5, Fonseca b 13, AR MENTIIE (R & 75
B OB A BT L 22 1ISIROIF R A M RIc A 4 7F Y v 2% EfL, A+ v X (95%

SR 1

& PRER AR L

MWﬁ%ﬁ@%t@Z&(L%%ﬁ@
(1.80-3.36) k52 L&MW L7, ZDOfh, Li 6

[EESEER

#%%Hﬁmmwﬁ A4 XY b H2.46
. HOHEIC K2 HEN RO

EEIIRME OB O B & Mgt U 7= 8 MROBIZE &2 W R I2 2 2 7F )

VA EFERL ., EEN N ED) 2 2 1d, TEEREEE TL.2615% (95% 15 FHIX [H:0.98-1.62) .

Mz ¢ 1.264%

(95% fSHEIX R = 1.11-1.43) . e BARME O TL.156% (95% 1S EIX [ :

1.05-1.27) £A53Z LA WEL TS, Zho6DZ En6, MEIROEDE, BEIRREEIZ

g -
PYEnksic

R 7@ 22 E 10 > THEIRFF R O CHEIRDE OB NE TS Z LT Md -

DR D ) 27 ZWINEE 5 2 enELLEND,

. BEIROE - B, K- DIEE EBEHE T 2 Z E BNMiEIr D O TE TS,

S R

DY AT EZLnELLNS,

4 FHEEHFEUNOBEARERE L TOHBERE R

%)
BIAEOM4 -

S
M) 252 EaHldT 5720
etk & 2 DI
T ZDOVEDTH B, A TIERAMAIETS -

- DIBERER (BICEREISE - BR
12X B REREIZ BN T, EEIIE & OBNCHY KRB R CGERS
12, BIIDRT KO IBEETEEMER L LTT7 DDI7H)
WHETEZ LI BWEHOERBFMI T B Y, SREIEH - ik
VARSI DWW T, RIE TR ERE &

PES EBIZOWTL Y 2 —F 5,

x3 ERILOBEFOEEZFMT RS

e A

B OFEIE & 2¥li 95t

3 oom [

FEREELHT A 51T H F TORICRHIRIE ORKERH #2580 61 3 2. FIEdT k&4
1 W DI S flE L 7= RIGRIDT @438 5 12 20 IKH AR 2 T 75§

EO N

TR ENFEBA T Y 2 -V OELORE - FE, FRiOMARIL. TFHOEA, 3
BNE DL L OREE

o FIE O RV | L

%%MW& FITMFRIEL T (AR & TR & OFIG ) |
o PRI - URARIRFIASL, IRTE - IRARMERR O UL X, 2238, BRES) %

KN

kg O % v

m%¢@¥%We m%<% SIREPED & B AR) OBERE, ZSE TRt BN &
ENHERR D IRVL, AR 2 ER % &k
- WE®MH &% & B 957 DRI

SR IENTS - BRAENHS

5y 7 L OEHEORE S, I & ROEH; £ TORFHL ZZEHIENT I 30 % U
i DHE 5

W g g | PO PIECROBIIORG, MRSt ORIEDRDL, Bl 2 st &
™ T OREOE S FARI. B LI B IO HA D ORI S
x . o | BBURB0E ML SBFOFIL, O < G-I P iR Lo O
Bi | ¥

I S| 5 A A B HBEDRLE, WEE A F > BB M)E %
REARIBEE % PF 5 3605 | KRS H5 36 X OHOR 3012 & 0 FEAT
172
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AR EN TS - AR B AE T 5 Z L OIBRaIRE ) 22013, ThE THEERTFLE 2 —
FRICBVLTEAME (19997, HIFH (2002) 7. AR (2016)°7 12 & 2RI O MR A
TEINTHED, MIRICK > TRERBIGEOAAL N2 DD, BAMICIZHEIFIZHRTR
RIS OB EHER ) 2 2 BEnZ BRI Sz, F20 RIS, SR & -
DIEFEEDOBIR ARG L7207t & U T, 34fOBIENIR» 6 X 2 7+ ) ¥ X %475 72 FRA
a5, HihE L kLT, REIETHE TIROAEED ) 2 2 281231 (95% [ZHIX
M :1.51-1.31) . MEICEERGAETED V) 2 2 31,0565 (95% fSHEIXH : 1.01-1.09) . I K UWF%E
B CORRO —EHUEMEDNFICHEBERRETH 55, W#kA XY F DY 2 2131.2415%
(95% fS MK 1.10-1.39) Tdh b Z & &MWL 7%z,

ZAEIENTS - AT OMRFE) 2 21200 TEZ ORI AT & L T4k ) X 4 0flhic
ENENTNDE OO, ATV TEEIH 2 0T 2 22N - TRIRETS O < §2
(Afif) SfF B2, fEHBERERERE. 7 b ARAE) IAH- ARG aZ e2n%<,
FlMkA BB SN - b eELON, BRNICED XS @2 ARMETH 52 D»
F TIIEEM A BES A3 e T, SefCHITENTS - TRIRENTSICIE 42 Z LI K 209D
EHEOMT A2 [RA 21 U, MESZEHET2 2 & T, MW7EOIERICO LN %80
EFZEATND, £ ZTWIC, seHIEN - SRR OBEMEL M X O LD K5 LRI
HOEDONEDONLVE 2 —%1TH 77,

RACHIEN T - R OUGERHEIZ, EFEN S A FI4 v Thd (V=TT 7Y
9HN| (1982) ™ 2% (F4). ZHBRRBIBHZPURHHEOMEE L. 125
FOMERAZRETSHZEEZEL TERINZ28DTH S, Z LT, NWEIZFIZAEKRY
X & (MEIR—3EEEY) X 4) 2 EbEEVWEIICT 2 200RUEL A TENS, DAETY,
[ HAE S E 2 SRR R R S5 6 3B O 74 F 54 Y Th 5 [154H)-
A BT 2 B RE] (1978) DS & I N7z, £ D%, KEHIENTEIEUENTZE 2 H
SIFE TR 28 > 72 [1E) - 5B Wl OB FHEIZ B3 21285 ] (1984) A, i TldH
KEEWE D O BB OR I bYE 72 [FHi#kORE - LRESHHCET2H4 85
4] (2013) BAEKINTWS, HIPVWEHIZENZALGNEZEDOD, [L—FVT TV
9 FEHI] LIITFIFHICKRET SN T, ZDOHDHTA FI4 VTENERBRINTEZ

x£4 NLN—F>75>V9EA (Knauth, et al., 1982%)

MR INE 2 ~3 HIZEED D
HiOaZER% 2 F-< Ly
RGN AN O ML 280 5

B0 E X EIN Ty, wWiNdE< §5
RS PR R Xk B

2 Hf DR H A IZS 5 & 51

IETEBR DT

ZREIIEEL 35

AARMET L FHAN g 12
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© 00NN Ul Wi
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174

EMIPNA D, F7o. DL EOUCEERMET, T3 OEM O ORI 2> 5 AT, sl
- AR 720 T <0 AN 8D Es. R O RV EE, RO ZWERH L &<
BIRL T3 ZEnbh b,

RAHIENTS - VRAREN O Bifi OFEE % GHili 3 2 HAIZ DWW T, O & DITREN DM S b
FonTng, £9. REYPOMEIIEM & KL THEAEARE NI L2208, s
H DB & T8I = it 72 F2BRIC VT, HANZ H R TEHIE R 2 & BIC 2 0 TD
IS8T =V AL RIETRE A E TR T T2 2RI TR DY, & 7278
DO EIMEIRIT F & 9 TIRNL S DIZFEB O 57 LUT O 4 REREIATGFEE T, 47 2 BRI R 357
BLTE BT L2k DR IEA L W'Y, IEIRR R A 1EMET 2 B IC LT,
3, 5 OMENR 2 HEL B < EHH DO ST + =<V AR EWITIK N2 Z & AUR
Ehz", ZhoOMA, 6, WEEEIE 2 HUMIZT 2 2 & A9E% 4 SR & 0
WEhBIEIREI NIz, 1HEBOMERACIREDR, 8 KEHMEIRE 3 HE & - T hl{E
H& UZzp, W, 5 KIS A € 7 REM O MEIRIFEI G TR Mk TILD/N 7 + — %
YAVLNLETRS T, A L 1HEHBNTORBEE EHFNEICEHETHSZ LR
MM AT, WIS, EBRHIFREEE T H 5 A3, Fv S HEIRFEICHE TS 2 L IFH6 2~ TH
0. ZAHIET OMAS HETED 2 WFEHERERERIZ W T, 7 RERFRE OMER2 & T
V2 DIR16HEB OB AZEN TN BRI TH - 727, F 72, IS ST HIBEER 235 <
&Y. BB ORBRAID 7 K X 0 AT OFEEBIC I Tid, BEIREERI 5 KEFFAEE Lo &
h¥. HhOHRS & w2 - 72 AT, HsRmER O BB H I R4 1 20 2 2
EHRRL TR D, LD DITFLI6KRRHILL EH R X 5 RGN BT3B B Hh ORI IS
Eond 2 IR OIIRIC & - TEIRKBHERLIE T BHEICIEAT 7 TH S I LRI
MRS 7 b OAEEDEEA T OV TI, A2 S & R A L RGE T B A0
R0 0n, ZoOria &8 7= URIENFS - TR ENE OMEMEOEIX £ D KE /712D
WCZZETORLIZAIREDHBIZK > THHETH I EEL LN S,

WG FEPIIEE L U 72 2 8T, @It FEREHR L Pk - PSR 5N b Z
IR, TNETICEBI N RELRE W GHE LT BB S T TR O EM
25 IIEE TEY S 2T 5 720 O 247 5 el 18 5 7=, WITHEMRENE L~ & —
PR 2TAERE AT o 7R OMEH TR, P22 1 A2 6 PR274 3 H £ TOH KR
EHEED D Bk DIEEEFEIT1,5641F 5 D . FBIAE 6 2> H AT TAMHI 2 87513214051 (13.7
%) FHREEROROENFIZA796 (30.6%) . RO Z W ZEFIZ1276H1 (8.1%) . s
TAEN5132250 (14.4%) ICA 67z, GHEBBEMNO G EITS TETH I8, Zh
5 D IR LA 0 8 T B BRI A3 22 > 5 T B EIA A B W RIS DV CRE 2 38T & 4T
ST itk BRI T LR AE 72 5 LICB W TOREERA IR TE 2D TIE
KOrEELD,
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5 RBEHNEER (OENER) ZTEIEBLE - VREE

PRISED [ - DR ORREIEHEICB 2 BMMETS ] T, B2 P L 2 LiE
B A, EEA P L 2 L OIMAERBIZE T 2 SIS DN TOL ¥ 2 — &7, K
ERRR Lk - DIRERORIE L OB A RIE T2 DEZ I THEVEDNRHSH, Thb
DRFEHRE RO I N E TORFREBRAINCIS LT, REEIZOWT, JEHOERE W
B HRET 2B D B LS @EkE R LY, 2 LT M- DR ORI B
5.4 266D & 5 HHERNRRIEE (OBIEER) &20ES [355] RORIEISE#EL
7RIS Jo O B ORGP EAR A 1 S S ICBE T 5 [HIRS] ([2OW TR L, BIETE Y
IR R A O E s BB & U GRS BRI B S hTnd, L, EDKI AR
FLZIZX 5T, EDOLD BIERAE LR TR ONTIE, BHIFETE FoIc@iixh
TOAWV, 22T AETIE, DB AL & 20 DI EIZB T 28 F 0% L © 2 —
119,

WMEEFHIZE DA b L AL GHREREOBEIZOW TR, ThE TSR 272 W
XNTOB Fm EHIZKBZ L 2L LTHENIET 50 U9 (workplace bullying)
AELD . AR E OB A BE L 2R R S h b, A, WGtk a0
& SRR E & OB 2 MGE L 72 5 I OMEWTHIIIZED 2 &4 7F ) ¥ 26, R—=Z2 T4
VIFETOW U DI ERIE, WCOHELR A S BFEERL T, Tru—7 v THET
L7765 (95% (SHEIXM : 1.41-2.22) DGRGR - JEkAA S vz L i Eh T 3™,

M OM7EE LT, B2 b L2 CEB EoBEL AR KUCREREOIKX) & -
DR R & 0 B & MET L 7 i1 2 B S hCn e ™, ZoRRTIR. T4 v TV
R DOAFE48,598 N & Y46 MWL 72, AW OFER, B2 b L X 23 aiFE7 i #
Tid. GEFRRE rh OREEIRME RIS K B REFESZAGO ) 2 7 BAHEEICE L 2.15~24
BThHot, —H. KHWIZEHWTE, BIEZ M L 2 LaEBRbE O BRIC X B FEES D%
e DEICHREBEIALN L 572,

F7z. BSICB T A0 C0 &N - DI & OB A MG L 72w X AL S Wi S h T
W3Y, ZOWKTIE 74 YT Y Ptk 518~63ORibE O ES 432 AN % M 51 2 4
MDA ¥ & — L THEWERA ZFZB L., BIGTOWE® L 7+ 0 —7 v T TOLHHE
FE, POOIE. BMIMASHR. B S & 005 DRSO L OBI# 4 8af L7z, ML 720 e
WOWHEZIZ, VECDWENENFERE LT, 7r0—7 v TR T3 (95% EHEX
M :1.2-4.6) Zh5DHERRBICHEBRL T\, LA LARS, SE RN OFLE R
R=Z 74 VI TONE 2B0F 5 &, WU OB & SRR ORERICH 7S 2 B
gl N -7z,

Db X5z, EHBEOZ P L 2 L DIEEEE OBBEIZOWTE, W74~ i
ZERRE LTV BIEL BOMERLHEBOMES EI2XD, WEZII-HLEMEREOH
TWEDITTIEEY, LALAERS, KETHALZA2TF ) Y Z0MRE EIZ. R
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B @LADIEHIZL D 2 P L R L - DG E SO =B RRR L OB 2 RI2T % ¢
DEEZLGNS,

I ¥FICHT2BOVOEBHNAERICK 2EHEKER
BITOOENAERIC L 2BMETOH KB E%E

FafhpEEE 037 KRB IZ DWW T, FRI11F-9 HI4HIZED 6 h iz DB AN X 2K
IR B W EA O FIMTEERE ] IS W T bR T WL 2 As, JEAE AR DRk
DI KGR DOHFAEIZ BT 2 EHMIMET S (KUF. MEts) 2308 L. Fa o ezh#l
%IX1% 728 D97 KEREDOTED JIIZB U TRt 17 > 720 2 OFER. T234-11H 8 HIZ [H
Pl 0 97 SRR O FEUEIZ BT 2 HPTRET SIS S S e oh® | FR234E12H
26 1z [OBIRIAGHC & 2 Wk Osle ke | (LUF, [REdE ) o ohz", [#
TEHHE | T RIS B 2356 ORIl AN ED b =28, BMETSic & 5 By
MR BO LN EROE AT OHR T, [HEREER L. FBRERTO 1 2 HIZ#k 5341600
A B & O m RIS A 1T > TV B AR, FIRELRTO 3 EMIC B I R1201F Lk
OB E 21T > T B &5 BIFAITIE. 22 TS DG OME DR, MHFEE kL.
I OO & 5 556 ] 1% T580LEL5]| LHllrEh (FR5),

SERER T 8 & G O FOE & ORIRBIfR. 7510 & 2 DBRI BT & RS Rl o FeE &
DRERBIERIZONTIZ, TRV DOPDE@MXHPAREIN TS, KHTIZINS DRt
ORIRZFEHL 7=,

—

x5 M BEEEOHKEE
SERFIC L B MOVDER M AR 5N s L S »
AR TP BT OMIE S [5R] & &0 25 B0 B F &7 LadE

L S0 Ok ST B ke 5 B (4]
FII R B ok DA, | DT e B 2 A (48]
2 [l [ AR (2Nt DB
FEORIE &, th, G T e () 2#ix ]

FRIFE 7870 & 2 Bty ORHM T ()

Femani 1 2 H 160 DL E o A 971 | [58]
FERRRGT 3 1 1205 DA_E oD BE RS 44558 [72]
1 % AN 80M B LL_E R 4+ 57 5 [+h]

1Rl s ke (ki o> SR )

HisksE (EARR 2 k=416 [ 1 4 HIC80IFRHILL 1

Sl

2 i . e Mt LT 22 HTHI200FB L E £ 721358 ¥
DI 7= i
HERIT A A7 > 72 ) LC 3 HC H100RSL EORFA T | Lo
SURRYZ RS ] RO S 7035 | e
1= 100 RS O R 5147 8
3 DO Wk & B U 72 R
faootike L BB L 2= RIFHOTH SRS RS (58] RO R ORI |

Z M2 H 100IFFRIFRIE D IE BT 5457 (8
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2 REBEF®ERBHES

JERER T8 & G b OB R RV & & 6 72 KGR (e & DO BIHLZ DWW Tidbk 4 7
Wb NY, Y252 T4 v s - L a— e WE IR T, filziE, B
) & SR - KR ERIEC DWW T O 12RO RiIA 2 W75 L O 7 OB 7D > 257~ 5
1w - LEa=WMibh Tk, REMPEEEHREOREE 812, 15D - A&
k. B R OMERZE EDA Y AL ZOMB L 2 L ME XT3, 72 B
BER Y7 ) & R ARTIC B 2R X IR D A 4 7F U Y 2 EfixhTnw3™, Zox 4
T Y AT, XA 7T 22 BRE L, s TR E i DT — 2 21 Tk
LB E L THIRE N TOEOAHALRLTOF — 2 B HIBELE T — 2 £y b &G
FHLTAZTF ) Z5FE L7, AL L TOF — & A3 H 0T RE 20 1857 D i1 = Hf 2%
A OPAT L 7= A, e o7 BT G 35-40¢H) N I7 M & LU T, 849~ 54KE[H )
WOI7EE TIZERRARID ) 2 21311365 (95% f5 41X : 1.02-1.26) . 55K LA F
DFEH TIIERAED ) 2 21311265 (95% SFIXM : 1.01-1.25) TH -7z, aLe L
THRE N TOEVMEAAL XL TOTFT = 2 BFIHIEER T — 41y FEFH TS0
. FEE TR P & S U 22 BR 0 RIS @ #1231 B fERAKIEO ) 2 2 13HET
3H 2L DDOE L FAIIALN TR, ZTO—F, ZOfEMRIKED ) Z 71220 T, 5
o i, AESERARIRGE, M, AR T A - b ORI (RER A - N R
F— N IC&kBAEEIAONE,P 52,

FAF-ORERR 5 FREM U DN TR S & EENT I 1 5 44~665% D A iz ik 52,960 A
A APRIZ, 1997~19994-F6 & 1°2002~20044F-D 1 3 [0l F e & F2hii L. KW & 7
F U =Ty TR TOMS D - R & OB A B L2200 s hTns™, i
i, BURBIR. 1SVEREOA B, BRI - BRI & & AR L U 72 B4 BRI OR5R.
FITE 57 e (G 35-400¢R) #his o 77 & ik LT, JE D 77 @R 355K 2L oI
BB DIEIRD ) 2 7 131.661% (95% fEHAXI : 1.06-2.61) . ALRERD Y 2 7 131.74
f&s (95% SHEIXM : 1.15-2.61) Tdh -7z, L. FLBNH L 728, Lz nTo
A BSSIEHILL EOEIHE LS D - RNLRER & ORICHEABIEN A S h 7z,

R D78 & ARATEI R ML RE & OB A MG L 2R Roh b, Bz, #EIC
B BIERE &I 5 20 (2007~20094F- %6 K 1°2010~20124F) OEFEFEDMIES
12,076 AD T — & & 57Fr L. RRERD7E), LSRRI K CHERDIRE & FFERE &
OB AE B U200 b 2%, RN, ShFsme (%), i - SR MIEms) . .
AT, B - BRI, RO & & 2 AR E L 2 A BRI OME, oYy
BRI 2352 R LU 35 & el U T 3D F7 IR 36 0B O 1. H1ET1.3665% (95%
fSHEIXR : 1.09-1.70) . &ZMETIE1.38F5 (95% fSHIXR : 1.11-1.72) OFILZENA LN
Tzo F7o. HERFHIREMENF IO TED L BIERES AL NIz,

DLED & 502, R & RS ORE R % & 8 7 R & OB IOV Tid, &
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FLEHLAMEENMEONTE b Tldan, Z0ONRE LTE, ¥ - s L %
BTN RHEOFIEOMEDSHZ S, ORMEY@ELEDOL I ITERL T B, @
RIRHEHE L ENED LS ITHbN T B 5, ORKRIFELIMNZE D X S L EH KN ZE
ENTE @7 Y b AL LTORFMIEE X 72IERE EO XS IZFHl L T a2, &
EORMNRBTREZZIENELOND, ZNEDRICHEBTAMEEIHZ2ED0D, &
FORATF) ¥ 2O, R &R s X O ERMTEI OB 4 Rig 4 5
LDEEILNS,

3 EBICL3DOENARCEEESE

ETHIC K B OB RS LR RREEO BRI DWW TS < ORI M T b LR
(BT & ERMTEIR A ST 28 & DRI 4 BT L 22028 & W D S Tn 2™ ¥
12 & B OFH A SRS EOBEICOWTDY ZAF YT 4 v 7 - LE2a—B KU A X T
F U2 B T3,

Bl 21, WIS 2 0B Z b L 2 & 7 AR (KRR, Rk &
L OSEROBIEIZOWT O, TIROMEWIIRD 2 2 7F ) ¥ 25 Fbh T s, 2o
A7 F Y)Y AT, Wi K A REREER O A & T 202803 3 M. 24D
RS X 7B R SIS K A REIRDFHI 2 ST BN 8 CTd > 720 AT DGR, I
Z PV A CEBOEREDOE S LHBEROIK S OMALGDYE). I LUES) - RMA
(effort-reward imbalance) 723#x & 7 < KEREIR O & & BI# L Tz,

VLR, BORBREL & 5 OSEIR & OREIZOWT O, —EAKUEDE A ERR X 172594 D Hif
X R7E (72 EGIREERZE) DY 25254 v 2 - LEa—2#Eshz", Zhe
OWIFE TR, UL S NZZBERETHNE S =15 D, F23mEIC KD 2Eh7z5>
WET T ML LUTHOW Oz, #19 DIEIRE DBHEIZONWTZE TV ZA L ~NILA 4 B
FEHOL XL 3TH D [RRFE (moderate) | & ¥ & N A-BERNE, fablklr & UCidsE
HOBREDE X L EREMDK S 25 5 50F5A ML A (job strain) B X HGIZHE T 5
WLC®, RiEKT& L TEEBOABHEDE S Th 72, TNEDERE &S DiEKE D
B2 A S N h 57z, —J7, DEALS. 5577 - A6, R — bk,
FHROEX, AIE. XANERE, BEMNZFILOKE, BHOARE X, I L O EFH
LS AL, WD DSERE DBEIZOWTIZZETF Y 2L ~NLH 4 BEfErh oo L X
N2TH5 [FRER (limited) | &HIWr X7z,

EBICE B 0HMEME LTRIBICE T2V ECHEND LF-v e -8 EFHESh
T3, ZOLVE 2 —Tid, BIBICE T 20 U8 LR - SRR 5. 216
DHMEWTRIRIFLD * &7 F ) & ZANFEfEE Nz, 1RO L DFER» 5. R—2 74 VIR
TOVLOHEHEHIZ, WUOHER L, > 2F LKL T, 7+ 0—7 v TR TL68H
(95% 5 HEIX [ : 1.35-2.09) D S DIHDOBWIRM S DIER A E A Z AL ZDRENRA S
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Nz — . TNERWIT, R—=Z2 T4 VIFETOA Y ZIANL ZDOREDOEHEN 7 + 1 —
Ty THOWC OHEOREEHHT 5 » 2 MaI L7z 7O OMR» 5, XR—Z2 74
VIFRITT A VANV ZDRE B B FHIF, BOF LKL T, 7r a0 —7 v THERTL.74
5 (95% SHEIX M : 1.44-2.12) DV U OHHFFHAZRE L Tz, IS TOWEOHDOEEIZD
W, 218 DMEWTIIAZED X 2 7 F 1) ¥ 22BN T . X=X 54 VIFEHTOA V2L
ANLZDREE . 7+ 0 =7 v TEETOWCOHE L OBOBME I RE S hTnwa™, 2
DEHT, AV AN ZDOBEEMIGTOVEDHFIZONT, WG OBEYE, HiGE
DAREN A ZIET B ENEETH S L0 Z S,

X H5ITE, ERISERT 3 5MEHR 2 b L 2REE (post-traumatic stress disorder; PTSD)
DFIE & 200 - Tk & ORI AW S 22§ 5 728, L40MDIFZEm LA L ¥ 2 — L%
WM XhTBY, 2oL a—Tid, (DEERE, ML Rk, RS o
BB LA v 2~ ZBGEEEM) . $REOEERT- 28 EIZ W TLIYIME & 72 5 ik A &
BRL PTSD 2¥IET 2 Y 27 AEnZ &, CQUEREROBEEL & 235480, FHfER _Edlh,
S5DHR— AR+ THEOEGAIZPTSD ORIEY 27 BWEE DR TN EAURKE T
%.

PLED & 512, FEBIC & 2 DBERY AT &GRS O 4 5 7= R R (e & OB I
DNWTIE, ZhETIIBEL OMMELPFERENTE 2, ¥ - BECIDBBEZ L 24
EODLEMAMOWEIZR LS Z L2 b, REEHE, TESEMERL SRE OB E 4R
L UTLEIGEME A Y 2 LA ZOBM AR LR 20, g5k 8, Thoo
M7 TiE, EHBLOZ ML vt — (F<8]) BLXUTKIDOHWILEY — F& L LIEHS D
Wi E OXEIERE (79 7 &) OFMEFESTIZRETAE < B> TS UC/ER
WETHD, ZOLI LHBRIZHZE00, FEOBEKRD A2 TF ) L ZAOHRIT, ¥
TEIZ I54F Bk 4% 2D BRI AT 2377 B3 ORI IERE I B 3B 2 <RI LT s, Z
NoOMFRERERE A, SHIIBGT AN A LIZX D, BEGERE - BB 2 L 20%
BRHEED X v Z LA RN FIZD N5 A al$ 5 2 LAl Eh s,

NV #AhEERBEE  BEEETHOBR=,S

TR R T BORIE %5 2 556, BRSO SRR 2 G RIZ RIT T EOR
BAYONICTEZLRBEHBAAEHETH LD, ZO—JT, HHEABEHLZTIE DI Z
P AL S E#ES ), Tabb RN EEHEE LD, VESTURN"EE-TEZ
DEFISHEL VDAL THARADKSI] FEERIK) Y TRER TS ER RN TIE. )
E FT CARIEERT & ORMEER T IS T E TR ATEIR T & <P
RN 7 ICAHEN TS, ki, HRTEMADEA L LS TND “ AV ZANILZ 7,
R ER L L TORNEZEOMETH D, MITAREEZE A5 LT THEELEEZS
N37, KHETIE, MR LEDOMEE LTRSS BHANERE L TORDIZONWTE
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A TCHT=\N,

SRR EIRE UTOERING « FeAME BEENE. #idh. PFodE. wIsrE. e ” 5 k4
BEBENPOKS, ZOHTE, WITFEHFEON - DIEEERE MDD EELOLNLDIEF“ &
RIS Th 5, BGRAMKRI L3RG RS LR TE 561" ThHD ., %
DORFEM 4 AEEE) & LT3R ARMBEEAEE (maximal oxygen consumption: \.702,“”)
MWETOND, BERAMERINZ, O (FHX) Zrb e U722 REHGERRRE & 57 & /L
CRAE) 12k 2MBEFHBEL ORAIEE (GERDOL < OBREVPHANITIEH L 2/#R) Th s
72, G T FAMRIIE ENB DA Dl - IS K 2 FFIRTEERERED BE G- A i 22 8
— R DA T T ERBLEN D Z L DV, X TIE, “aerobic capacity”.
“cardiorespiratory fitness”. “cardiorespiratory capacity” 7z & & KB XN 5, Wi L DMRER
#4 b (PubMed., CiNii,J-STAGES) %M\ T, “#7756 (Karoshi). #EI7fH (overwork).
R K97 (long working hours) ” & “ {&JJ (cardiorespiratory fitness, cardiorespiratory
capacity, physical fitness) "Z BT CTF— T — FRBL L T A, #@ITERLERNITH %
FiE DI S BET U 2@ O IENS DT RY 725 L o7z, 2T — < TOH
TET Y ANEBEIIC S TRWERENFHA 5.

—h. EEFHAMERTIDEFEICKIET B OWTHE Lz 32 b, hTeEH
KL DO—DIZ Myers 6 DML H 2, 7V =V vy v EHOTRGH AR % il
L7:6,213% (59+11.25%) %496 FM (6.2£3.74F) BIL a4k — MK TH 5. ZOH
ZECIE, I, B BERP R EOR T ERE TS 2L XD &, BERAMERIIANT
ENFECEARME IR EMONBEKTH 722 &, 2HERHAERITEZ 1 HAAL (1
MET=3.5ml/kg /min) [a] | X8 2 LEfFREN12%EHFE 5 Z AR EN TN 5, [AIFROFERIE
HARANDHIZR I N —FI2 kB 227 F ) v A5 WEEA TS, ZOWf%TI10,679
DR & FEHE 2 72 333D aw L AGEM .. St & . BSFAMERT & 0RE & OBIR A M
A &Nz, BT OMR, BRSFAEERTI DB RIERSCIHCR LM EHE T 2, &5
FEAMEART 28 1 BALHEIN§ 2 & OVRBIIEN 15 % BRIk 5 Z L 6 2 E T b, il

T, FTryv—=20 - axXN=TF VOERE SR L L IEEREEEICEET 2 BRIV & — M
22 (Copenhagen City Heart Study) ® 7 6. B RI%¢C 24 bf:ﬂ‘:%%ﬁ PEAR ) A G BR A R
FRERPHC 2 VT 2HE LKV Th 72l L amT T — 4R MEIN TS,

Fo DI, HARAD B H2004TE (FH495) OB HAPERS] (VOu,) %Ml
L7z, 2 OFH#I229ml/ke /min FETh . TR EERALEE (R6)™ AT S L
60~64iKDKIEIZH 725 Z LW rh 5. NRFZWHICKUSE < #7225, B L 72%4r
WIS NTEALTAD L. ZOHEHES 2 OEREFBIET 5 nREVEIZBLEFE T 49 L
LIS BN LW h D, ZOREBICRIERTEICZES Z P L 2083MbAUE, I - DIRER
INOICKDERIENEZ 2T EE 5 2 A PRTE 5, @7 2 HUCBE§ 5 9%
BOPHIER - EREHS 5 LTI MEMEBEOSGE 2 T < FBE ok %868
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XD L TELEEL S,
%6 BEBEINIXA—FTHELEBABTIERNE (VOom) OFEMIIEEE (845, 2009%)

LA il (%)

ml/kg /min | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69 | 70-
it 43.8 42 40.1 38.2 36.4 34.5 32.6 30.8 28.9 27.1 25.2
7 34.3 33 31.8 30.5 29.2 279 26.6 25.4 241 22.8 21.5

V BFEEEREMR LS 2 - OMRRE

HITFERG VAR 3 45 13 TIE, DRITFESEDOMIED 72 O3t RIZ. @7 7EF IR § % FhE
PRFLETaICREI N T WBIRZ# & A, MI7PEEF ISR 2 &N 21T Z &1
L 0WITIEEICBT HHREEZ S I L, T DR %857 5EE DR FRE Bk D 72 0 O HUH
ZAEPTIENTELEDITT L LI, MITFEEPIET 5 2 L OHEEMIZOVTHER
DHEZM L., ZHTHTZEROBL LB EZFRD S ZLFICLD, ThETNIL S K&
Vo] EEDOENTNS, £ 2T, BHOMETERIH, FR265F11H 1 HIS, M7 Buk A%y
% fARaiiZe (UK 12 DRITFEEFANE L v 2 — ] PRGE Sz, 4] 3 4H
DT 2 R 4 12787

57 YL R O T

4 7
(278 K] (285 E] [20F B ] [HfrchdmR]
H%H; B % M ok #® B o %

T—ER—Z
W

HEEHHOES,
BMROISva7vr%

WHEOBEARBHECBEMEOR
FREEFLOBEEISONTHH

RFTASNEAREEE,
FFHR, REFRTHLER

Bk —OEELER

OE | $E5E 1F#

o
FiwAE
F

RERE OBRE
BEY—IL OB
TR OEE

R — AEOSmE
ERRELI-AE(30048)

HRBEEL i
B SRERORE
FERIREDIRES - 1ERL
RERER(

IE# i EH (604)
EILEE(40%)

REERSR q
HiE BRSO T
R AHEL S

M4 BFESEEAMA L 5—FRME (48 FROEES RRERTAERRAD A
)
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VEFEE
FEBRAIF 7%
PLED 3ARMIZ & - TFITU TS FEFEK L 72,

HEDOMHZ B CiE, REOIEREF L O RUEREE 2 5 5 5 R0 5 -2
N7zl - DR, KRR - AR, 93,0006 7 7 A L EIEL 7 — 4 X — 2 & AE
K T EIT S TWB, X BIZEBIE XN 7286,0000057 KeEmE s INEL T — &
N—=ZA%EEPTh 5, MITHEICBT 2 RELAFMIIEST 2 Z 212k, PHixBRICE
T MAIRMtTX 2 2 L2 HIET,

VLR TR, WIFIED ) 2 7 B & BRI A @RS BEORET & BRBREISGE R O
ANROBET E4T 5 PEIZL TS, N2 THORE T & — F #/5E L. 109 M B HEAE
XD ) A 7 BR & RN 5 R EORIRBR A MBI L T <, 2 A%
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Abstract: Objective: Working long hours is a potential
health hazard. Although self-reporting of working hours
in various time frames has been used in epidemiologic
studies, its validity is unclear. The objective of this study
was to examine the validity and reproducibility of self-
reported working hours among Japanese male employ-
ees. Methods: The participants were 164 male employ-
ees of four large-scale companies in Japan. For validity,
the Spearman correlation between self-reported working
hours in the second survey and the working hours re-
corded by the company was calculated for the following
four time frames: daily working hours, monthly overtime
working hours in the last month, average overtime work-
ing hours in the last 3 months, and the frequency of long
“working months (>45 h/month) within the last 12 months.
For reproducibility, the intraclass correlation between the
first (September 2013) and second surveys (December
2013) was calculated for each of the four time frames.
"Results: The Spearman correlations between self-
reported working hours and those based on company re-
cords were 0.74, 0.81, 0.85, and 0.89 for daily, monthly,
3-monthly, and yearly time periods, respectively. The in-
traclass correlations for self-reported working hours be-
tween the two questionnaire surveys were 0.63, 0.66,
0.73, and 0.87 for the respective time frames. Conclu-
sions: The results of the present study among Japanese
male employees suggest that the validity of self-reported
working hours is high for all four time frames, whereas
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the reproducibility is moderate to high.
(J Occup Health 2016; 58: 340-346)
doi: 10.1539/joh.15-0260-OA

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

Introduction

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

Working hours are defined by the International Labour
Organization (ILO) as the hours when workers are avail-
able to receive orders from an employer or a person with
authority'. In Japan, for weekly working hours, the labor
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Reproducibility study
|
[ |
Self-reported working hours Self-reported working hours —
First survey Second survey
Survey period*: Survey period:
October — December 2013 January — March 2014
. Target periodf: Target Period:

1) September 2013 (daily and monthly)
2) July — September 2013 (three months)
3) October 2012 — September 2013 (yearly)

EE——— :

1) December 2013 (daily and monthly)
2) October — December 2013 (three months)
3) January — December 2013 (yearly)

~ Validation study

Official Records of working hours

Target Period:

1) December 2013 (daily and monthly)

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

Fig. 1. Study design of the validation and reproducibility study
*The period in which each survey was conducted.
1The period of each survey and the targeted time frame for self-reported working hours

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

Study Population and Methods

Study design and population

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

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

- we analyzed data from 164 participants.

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

Company records of working hours

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

collected participants’ records of absent days over the -

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

Other variables

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

Statistical analysis

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

Results

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

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

Table 2 also presents the intraclass correlatlons be-
tween the first and second. surveys for the four time
frames. As for the self-reported working hours, the pro-
portions of employees who worked long overtime hours
in the first survey were 45.1%, 45.1%, 41.5%, and 17.7%
for the time frames consisting of a daily, monthly, 3-

Table 2.
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monthly, and yearly basis, respectively, and in the second

" survey, they were lower than those of the first survey, es-

pecially for monthly overtime work hours in the last
month. The intraclass correlations between the first and
-the second surveys were 0.63, 0.66, 0.73, and 0.87 for the
four time frames, respectively. In the stratified analysis by
average monthly absent days (three companies), the cor-
responding figures were 0.64, 0.59, 0.62, and 0.84 for <
0.5 days/month for the four time frames respectively, and
were 0.67, 0.62, 0.81, and 0.92 for 20.5 days/month, re-
spectively. Subgroup analysis of 136 individuals who
worked fewer than 80 overtime-work hours per month
showed similar results for both validity and reproduc1b11-
ity (Supplement Table 2).

Table 1. Demographic characteristics of the participants*

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

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

Proportions of subjects with long overtime work hours, Spearman correlations between self-reported working hours and

company records of working hours, and intra-class correlations of self-reported working hours between the first and sec-

ond surveys for the four time frames

Proportions of subjects with long

Overtime

overtime work hours*, % working Validityt Reproducibility:
Self-reported working hours  Offjcjal l:,(;}lfcsl;f Spearman e Intraclass
First survey Second survey T€COrds recordg+s — correlation PVAYE Correlation PTVA1C
Daily working hours 45.1 39.0 342 1.7 h/day 0.74 <0.01 0.63 <0.01
(0.3-2.5) :
Monthly overtime work hours in 45.1 29.3 31.7 323 h/month  0.81 <0.01 0.66 <0.01
the last month ‘ (6.3-46.7) :
Monthly overtime work hours in 41.5 372 39.6 38.5h/month  0.85 <0.01 0.73 <0.01
the last 3 months . (17.1-53.6)
Frequency of long working 17.7 16.5 18.3 38.2h/month  0.89 <0.01 0.87 <0.01
months§ within the last 12 months (15.4-54.3)

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

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

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

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

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

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

ity and reproducibility of self-reported working hours.

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

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

The strength of the present study is that the validity and
reproducibility of self-reported working hours were as-
sessed for four time frames, ranging from daily to yearly,
and compared with company-owned data on working
hours. The limitations of the present study warrant men-
tion. First, we recruited equal numbers of participants
from each category of overtime-work hours (<10, 10 to
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<45, 45 to <60, 60 to <80, and 280 h/month), with a
greater sampling weight for those with longer working
hours. This may influence the estimates of our study.
However, subgroup analysis of employees who worked
fewer than 80 overtime-work hours per month showed
similar results for both validity and reproducibility (Sup-
plement Table 2). Second, the period of the second survey
was 3-months, from January to March 2014, and the tar-
get period was December 2013 for daily and monthly
working hours in the second survey. Subjects who an-
swered the questionnaire in a later period of survey may
recall their past working hours less reliably than those
who answered in an earlier period. However, most sub-
jects (n=160) completed the questionnaire in January
2014, and an analysis among such subjects only showed
similar validity (data not shown). Third, we conducted the
study among male employees in large-scale companies in
Japan. Thus, it remains unclear whether the present find-
ings can be applied to female employees, employees in
small- and medium-sized companies, or employees in
other countries.

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

Acknowledgments: We thank Toshiteru Okubo (Radia-
tion Effects Research Foundation) for scientific advice re-
garding the conduct of the J-ECOH Study and Misato
Shirozu (Nippon Steel & Sumitomo Metal Corporation
Kimitsu Works) for administrative support.

This research was supported by a grant of the Industrial
Health Foundation, a grant of the Occupational Health
Promotion Foundation, and Industrial Disease Clinical
Research Grants (150903-01). The authors declare that no
competing interests are present. TI, AN, T Miyamoto, IK,
HO, and SD are health professionals in the corporations.

The authors’ responsibilities were as follows: TI and
KK contributed equally to the work and should be consid-
ered co-first authors; SD and T Mizoue conceived and de-
signed the J-ECOH Study; KK, TI, and T Mizoue per-
formed data collection; TI, T Miyamoto, AN, HO, IK,
and SD provided databases for the research; KK, TI, T
Miyamoto, HO, AN, IK, T Mizoue, and SD drafted the
plan for data analysis; KK conducted the data analysis; TI
drafted the manuscript; and all authors were involved in
the interpretation of the results and revision of the manu-
script, and all approved the final version of the manu-
script.



Teppei Imai, et al.: Validity of self-reported working hours

References

1) Kivimzki M, Jokela M, Nyberg ST, et al. Long working hours
and risk of coronary heart disease and stroke: a systematic re-
view and meta-analysis of published and unpublished data for
603838 individuals. Lancet 2015; 386: 1739-1746.

2) Kivimiki M, Virtanen M, Kawachi I, et al. Long working
hours, socioeconomic statlis, and the risk of incident type 2
diabetes: a meta-analysis of published and unpublished data
from 222120 individuals. Lancet Diabetes Endocrinol 2015; 3:
27-34.

3) Nakanishi N, Yoshida H, Nagano K, Kawashimo H, Naka-
mura K, Tatara K. Long working hours and risk for hyperten-
sion in Japanese male white collar workers. J Epidemiol Com-
munity Health 2001; 55: 316-322.

4) Wada K, Katoh N, Aratake Y, et al. Effects of overtime work
on blood pressure and body mass index in Japanese male
workers. Occup Med (Lond) 2006; 56: 578-580.

5) Imai T, Kuwahara K, Nishihara A, et al. Association of over-
time work and hypertension in a Japanese working population:
A cross-sectional study. Chronobiol Int 2014; 31: 1108-1114.

6) Virtanen M, Ferrie JE, Singh-Manoux A, et al. Overtime work
and incident coronary heart disease: the Whitehall II prospec-
tive cohort study. Eur Heart J 2010; 31: 1737-1744.

7) Nakanishi N, Nishina K, Yoshida H, et al. Hours of work and
the risk of developing impaired fasting glucose or type 2 dia-
betes mellitus in Japanese male office workers. Occup Environ
Med 2001; 58: 569-574.

8) O’Reilly D, Rosato M. Worked to death? A census-based lon-
gitudinal study of the relationship between the numbers of
hours spent working and mortality risk. Int J Epidemiol 2013;
42:1820-1830.

9) Holtermann A, Mortensen OS, Burr H, Sggaard K, Gyntelberg
F, Suadicani P. Long work hours and physical fitness: 30-year
risk of ischemic heart disease and all-cause mortality among
middle-aged Caucasian men. Heart 2010; 96: 1638-1644.

10) Netterstrgm B, Kristensen TS, Jensen G, Schnor P. Is the
demand-control model still a useful tool to assess work-related
psychosocial risk for ischemic heart disease? Results from 14
year follow up in the Copenhagen City Heart study. Int J Oc-
cup Med Environ Health 2010; 23: 217-224.

11) Kroenke CH, Spiegelman D, Manson J, Schernhammer ES,
Colditz GA, Kawachi I. Work characteristics and incidence of
type 2 diabetes in women. Am J Epidemiol 2007; 165: 175-
183. .

12) Jeong I, Rhie J, Kim I, et al. Working hours and cardiovascu-

157

345

lar disease in Korean workers: a case-control study. J Occup
Health 2013; 55: 385-391. :

13) Liu Y, Tanaka H; The Fukuoka Heart Study Group. Overtim
work, insufficient sleep, and risk of non-fatal acute myocardial
infarction in Japanese men. Occup Environ Med 2002; 59:
447-451. ‘

14) Kawakami N, Araki S, Takatsuka N, Shimizu H, Ishibashi H.
Overtime, psychosocial working conditions, and occurrence of
non-insulin dependent diabetes mellitus in Japanese men. J
Epidemiol Community Health 1999; 53: 359-363.

15) International Labour Organization. History. [Online]. [cited

2015 Jul. 25]; Available from: URL: http://www.ilo.org/globa
V/statistics-and-databases/statistics-overview-and-topics/worki
ng-time/history/lang--en/index.htm

16) Ministry of Health, Labour and Welfare, Japan. Labor Stan-
dard Act. [Online]. [cited 2015 Jul. 25]; Available from: URL:
http://www japaneselawtranslation.go.jp/law/detail_main?vm
=&id=5

17) International Labour Organization. Working time statistics.
[Online]. [cited 2015 Jul. 25]; Available from: URL: http://ww
w.ilo.org/global/statistics-and-databases/statistics-overview-an
d-topics/working-time/lang--en/index.htm

18) Kuwahara K, Imai T, Nishihara A, et al. Overtime work and
prevalence of diabetes in Japanese employees: Japan epidemi-
ology collaboration on occupational health study. PLoS One
2014; 9: e95732. :

19) Hori A, Nanri A, Sakamoto N, et al. Comparison of body
mass index, waist circumference, and waist-to-height ratio for
prédicting the clustering of cardiometabolic risk factors by age
in Japanese workers. Circ J 2014; 78: 1160-1168.

20) Iwasaki K, Takahashi M, Nakata M. Health problems due to-
long working hours in Japan: working hours, workers’ com-
pensation (karoshi), and preventive measures. Ind Health
2006; 44: 537-540.

21) Uehata T. Long working hours and occupational stress-related
cardiovascular attacks among middle-aged workers in Japan. J
Hum Ergol (Tokyo) 1991; 20: 147-153.

22) Japan External Trade Organization. Laws & regulations on
setting up business in Japan. [Online]. [cited 2015 Jul. 25];
Auvailable from: URL: https://www.jetro.go.jp/en/invest/settin
g_up/laws/section4/page5.html

23) Ministry of Health, Labour and Welfare, Japan. Guidelines for
employers to monitor the employees’ working hours appropri-
ately (in Japanese). [Online]. [cited 2015 Jul. 25]; Available
from: URL: http://www.mhlw.go.jp/houdou/0104/h0406-6.ht
ml



346

J Occup Health, Vol. 58, 2016

Supplement Table 1. Proportion of subjects in each category of self-reported working hours for the four time frames*

Categories of self-reported working hours

Daily working hours (h/day)
Proportions of subjects , %

Monthly overtime work hours
in the last month (h/month)

Proportions of subjects , %

Monthly overtime work hours
in the last 3 months (h/month)

Proportions of subjects, %

Frequency of long working months¥
within the last 12 months (times/year)

Proportions of subjects, %

<8
7.3

<10

12.8

<10

85

0

29.3.

8to <9

20.7

10to <30 30 to <45

323

10to <30 30to <45

25

1to2

226

9to<10 10to<l1l
329 22.6
45 to <60
25.6 11.6
45 to <60
29.3 18.3
304 5t06
15.3 12.2

11to <12
9.8

60 to <80
11.0
60 to <80
, 122
7t08

43

12to <13

3.7

80 to <100

3.7

80 to <100

37

9to 10

79

2100

31

11to 12

8.5

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

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

Proportions of subjects with lon Overtime Lo s
I())vertime workjhours*, % ¢ working Validityf Reproducibilityt
Self-reported working hours  ffjcial l::;;l:i:lf Spearman ' Intra-class .
First survey Second survey TeCOrdsll  recorgges  correlation PVAE Correlation PV
Daily working hours 36.0 30.9 235 1.5 h/day 0.74 <0.01 0.68 <0.01
(0.3-2.3)
Monthly overtime work hours in 353 21.3 235 28.8h/month  0.80 <0.01 0.69 <0.01
the last month (5.5-43.5)
Monthly overtime work hours in 31.6 287 31.6 332 h/month  0.81 <0.01 0.62 <0.01
the last 3 months (13.2-47.9)
Frequency of long working 103 10.3 125 34.0h/month  0.85 <0.01 0.82 <0.01
months§ within the last 12 months (12.2-46.2)

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

12 months).

**Data for continuous variables are expressed as median (IQR) for daily overtime working hours (daily working hours), monthly
overtime working hours (monthly overtime work hours in the last month), average monthly overtime working hours in the past 3
months (monthly overtime work hours in the past 3 months) and average monthly overtime working hours in the past 12 months
(frequency of long working months within the last 12 months).
‘+Spearman correlation and p-value for correlations between self-reported working hours and company records of working hours.
tIntra-class correlation and p-value for correlations of self-reported working hours between the first and second surveys.

§ Defined as 45 h or more of overtime work in 1 month.
Il Official records in the second survey were used.
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Abstract

Aims

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

Methods

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

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

Conclusion

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

Background

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

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

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

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

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

Methods
Survey description

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

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

Participants

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

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

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

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

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

Treatment goals

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

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

Statistical analyses

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

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

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

Results
Participant characteristics

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

Table 1. Characteristics of participants with diabetes.

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

N 869 1470 731 3,070
Female, % 7.3 5.7 5.9 6.2
Current smoker™, % 43.9 39.9 32.9% 39.4
WC (cm) 94.6+13.0 89.7+9.9 87.1+8.9* 90.5+11.0
BMI (kg/m?) 28.315.4 25.9+4 1 24.74+3.4* 26.3t+4.5
HbA1c (%) 7.7¢1.5 7.3¢1.2 7.1+1.0*% 7.3+1.2
FPG (mg/dL) 152.4+44.5 146.5+£36.8 141.5£32.4* 147.0+38.4
BP
SBP (mmHg) 127.4£14 .1 127.7£14.9 129.8+15.4* 128.1£14.8
DBP (mmHg) 81.2+10.0 80.4+9.7 78.5+8.6* 80.2+9.6
Hypertension, % 48.2 57.1 63.3* 56.0
Anti-hypertension treatment’, % 79.7 88.7 88.3* 86.4
Lipids
LDL-C (mg/dL) 122.7+30.1 116.3+30.3 113.2£26.4* 117.3+29.6
TG (mg/dL) 169.3+143.1 146.5+120.2 130.1£78.2% 149.0£119.8
HDL-C (mg/dL) 48.8£11.8 52.4+13.9 54.1+14.2* 51.8+13.5
Dyslipidemia 74.2 69.2 60.3* 68.5
Lipid-lowering treatment®, % 53.3 62.4 56.9 58.5

Data was expressed as mean +SD or as percentages.

*P for trend < 0.001.

9] Data were available for 3006 participants.

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

FThe denominator is the total number of people with dyslipidemia.

WC: waist circumference, BMI: body mass index, FPG: fasting plasma glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure, LDL-C: low-
density lipoprotein cholesterol, TG: triglyceride, HDL-C: high-density lipoprotein cholesterol.

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

Prevalence of meeting risk factor targets

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

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

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

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

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

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

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

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

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

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

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

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

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

§ Japan Diabetes Society Treatment Guide for Diabetes—2013.

TMeeting targets for all three risk factors simultaneously.

150 mg/dL for women.

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

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

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

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

*P for trend < 0.05.

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

§ Japan Diabetes Society Treatment Guide for Diabetes— 2013.

150 mg/dL for women.

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

doi:10.1371/journal.pone.0159071.t003

Correlates of poor glycemic control

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

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

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

Discussion

In the present study among a large working population in Japan, the percentages of partici-
pants who met ADA (and JDS) targets were 44.9% (44.9%) for HbAlc, 76.6% (36.3%) for BP,
27.1% (56.2%) for LDL-C, and 11.2% (10.8%) for simultaneous control of all three risk factors.
Younger age, obesity, smoking, and uncontrolled dyslipidemia were associated with increased
odds of poor HbA ¢ control, whereas antihypertensive treatment was associated with reduced
odds.
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Table 4. Factors related with poor glycemic control (HbA1c > 8.0%).

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

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

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

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

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

age, sex, and worksite.

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

180 cm for women.

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

Atherosclerosis Society.

doi:10.1371/journal.pone.0159071.t004

HbA1c, BP, and LDL-C control

Regarding HbA1c, less than half of the participants in our study reached the HbAlc target.
This finding is similar to that in a previous Japanese study of patients who received anti-dia-
betic drugs (HbAlc < 7.0%, 44.7%) [19]. Similar achievement rates for HbAlc have also been
reported from other countries [12,15,33]. The U.S. National Health and Nutrition Examination
Survey (NHANES) 2007-2010 reported that 52.5% of adults diagnosed with diabetes achieved
HbAlc < 7.0% [12]. In the Korean National Health and Nutrition Examination Survey, 49.1%
of adults diagnosed with diabetes had HbAlc < 7.0% in 2010 [15]. A national survey in China
showed that 39.7% of patients treated for diabetes had optimal glycemic control in 2010 [33].
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Although these studies differed in their sample sizes, population, and survey period, the results
showed that glycemic control is a challenge in both Asian and Western countries.

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

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

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

Correlates of poor glycemic control

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

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

Our results indicated that participants with uncontrolled dyslipidemia (untreated or treated
but uncontrolled) were more likely to have poor HbAlc control. In line with our findings,
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previous studies also showed that poor lipid profiles were associated with poor glycemic con-
trol [41,42]. The mechanisms have not been completely clarified. The higher HbAlc levels in
patients with abnormal lipids may partly be due to the adverse effect of free fatty acids on insu-
lin sensitivity [43]. Further study is needed to clarify the role of dyslipidemia and its treatment
in diabetes control.

Limitations

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

Data from a Japanese working population, predominantly composed of men, suggest that
achievement of management targets for HbAlc, BP, and LDL-C is less than optimal, especially
in younger participants. Uncontrolled dyslipidemia was associated with poor glycemic control.
Participants not receiving antihypertensive treatment have higher HbA1lc levels. The control of
blood glucose, BP, and lipid should be strengthened to reduce the cardiovascular risk of
patients with diabetes in Japan.
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Editorial

Editorial

Tackling psychosocial hazards at work

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

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

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

opposite consequences occur: ICT is likely to intensify our

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

©2017 National Institute of Occupational Safety and Health

number of barriers when conducting intervention studies.
Although observational studies (either as a cross-sectional
or longitudinal design) are useful for risk estimation, high-
quality .intervention research is needed to provide reliable
data for risk reduction. Industrial Health is seeking such
better products, and, given this, is looking forward to your
active submission of findings to realize psychosocially
healthy workplaces.
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Abstract: Overwork-related disorders, such as cerebrovascular/cardiovascular diseases (CCVD)
and mental disorders due to overwork, are a major occupational and public health issue worldwide,
particularly in East Asian countries. This report discusses the recent trend of overwork-related dis-
orders in Japan from the perspective of workers’ compensated occupational diseases, as well as
the development of a national policy for preventive measures against overwork-related disorders in
Japan. Recently, the number of claimed and compensated cases of occupational mental disorders has
increased substantially, particularly among young workers, as compared to those of occupational
CCVD. In response to these situations and action from society, the Japanese Government passed the
“Act on Promotion of Preventive Measures against Karoshi and Other Overwork-Related Health
Disorders” in June 2014 to develop a national initiative towards the prevention of overwork-related
disorders. Changes in the trend of overwork-related disorders in Japan under a legal foundation
and an initiative by the central government should be closely monitored so that other countries can
benefit from the experiences.

Key words: Cardiovascular diseases, Cerebrovascular diseases, Japan, Mental disorders, National

strategies, Overwork, Work stress

Introduction

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

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

This is an open-access article distributed under the terms of the Creative Cirrr%rzons Attribution Non-Commercial No Derivatives (by-nc-nd) License.



According to the National Police Agency of Japan”,
24,025 people died by suicide in Japan in 2015 and,
of these suicide completers, reasons for suicide could
be determined in 17,981 (74.8%). Among those, 2,159
(12.0%) completed suicide due to “work-related issues,”
including suicidal cases due to “exhaustion due to over-
work” (i.e., karojisatsu). Recently, suicide rates due to
work-related issues, such as stress involved in long work-
ing hours and heavy workloads, have increased among
people aged 20 to 29 years®. Furthermore, as compared to
occupational CCVD, occupational mental disorders have
been compensated more frequently among young employ-
ees in Japan®.

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

Compensated Occupational CCVD and
Mental Disorders in Japan

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

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

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

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

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

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

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

However, these programs and efforts by the Government
of Japan to prevent overwork-related disorders may not
have been successful in reducing overwork-related disor-
ders. As argued in previous literature'?, that may be due
to (1) the attitudes among the Japanese workers towards
long working hours, (2) the complexity of risk factors for
overwork-related disorders other than long working hours
and work environment, such as shift work, business prac-
tice, and lifestyle, and (3) low awareness of the impact of
long working hours on health among the public. In terms
of working hours, whereas average annual working hours
among workers (including part-time workers) in Japan
have gradually decreased from 1,920 hours in 1993 to
1,734 hours in 2015, those among full-time workers have
remained at approximately 2,000 hours'®. Furthermore,
despite the increase in awareness of overwork-related dis-
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Fig. 2. Proportion of suicide cases among the claimed cases

of occupational mental disorders claimed between fiscal years
1988 and 2015.
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Fig. 3.

cases of occupational mental disorders between fiscal years
1988 and 2015.

Proportion of suicide cases among the compensated

orders in society and the number of cases of occupational
disorders, a detailed analysis of the state of overwork-
related disorders in Japan, particularly that in terms of
medical diagnosis and industry, had not been carried out.
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Objectives of the Principles of Preventive Measures against Overwork-Related Disorders

1) To promote research on overwork-related disorders and publish the findings
1-1) To analyze the state of compensated and non-compensated cases of overwork-related disorders
1-2) To investigate the background factors of overwork-related disorders from the perspective of epidemiology and labor and social sciences

2) To increase awareness of overwork-related disorders

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

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

power harassment at work (workplace bullying)

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

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

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

3) To develop a counselling service system

3-1) To set up face-to-face, telephone, or e-mail counselling service system on working conditions and health management
3-2) To train and secure human resources (e.g., industrial physicians, occupational health and labor management personnel)

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

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

related disorders

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

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

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

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

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

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

Industrial Health 2017, 55, 1-10



OVERWORK-RELATED DISORDERS PREVENTION POLICY IN JAPAN

of the Principles.

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

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

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

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

Gender and Age

As shown in Fig. 4-(a) and Fig. 4-(b)'®, among those
who were determined to be compensated for having
occupational CCVD and mental disorders between Janu-
ary 2010 and March 2015, 95.6% (1,495/1,564) of the
compensated CCVD cases were male, whereas 68.7%
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Fig. 4-(a). Distribution of compensated cases of occupational

cardiovascular disease by age between January 2010 and
March 2015.
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2015.

(1,372/1,997) of the cases of compensated mental disor-
ders were male.
As compared to the age distribution of the onset of com-
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Fig. 5. Distribution of compensated cases of occupational cardiovascular disease and mental disorders by overtime hours in fiscal

years 2014 and 2015.

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

Working Hours and Work Events

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

Tables 2 and 3 depict the distribution of compensated
occupational CCVD and mental disorders, respectively,
by gender and job area between January 2010 and March
2015'9. Regarding occupational CCVD (Table 2), among
men, 30.7% of compensated cases were in “transport and
postal activities,” followed by “wholesale and retail trade”
and “manufacturing.” In terms of compensated occupa-
tional mental disorders (Table 3), among men, “manufac-
turing” had the largest number of compensated workers,
followed by “wholesale and retail trade” and “transport
and postal activities.” Notably, among women, 28.8% of
compensated cases of occupational mental disorders were
in “medical, health and welfare.” As suggested in previ-
ous literature!”, female healthcare professionals, such as
nurses in mental health care or caregivers for the elderly,
may be more frequently exposed to work-related traumatic
events, particularly physical assaults and violence from
patients and service users.

There are some limitations to interpret the values shown
in Tables 2 and 3. For instance, due to the unavailability of
data on the population of employees between January 2015
and March 2015, the compensation rates are slightly higher
than the actual value. However, regardless of the type of
overwork-related disorders (i.e., occupational CCVD or
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Table 2. Distribution of compensated cases of cerebrovascular/cardiovascular disease by job category

Men Women
No. of No. of
No. of cases” employ'ee Compensation N of cases? employ.ee Compensation
population rate (per 1 population rate (per 1
(10,0009 illion)® (10,0000 1hillion)®

Job category (alphabetical order)® n % n % n % n %

Accommodations, eating, and drinking services 104 7.0% 529  4.0% 19.7 10 14.5% 986 8.9% 1.0
Agriculture and forestry 6 0.4% 148 1.1% 4.1 1 1.4% 111 1.0% 0.9
Compound services 6 0.4% 147 1.1% 4.1 1 1.4% 98 0.9% 1.0
Construction 162 10.8% 1,448 10.9% 11.2 0 0.0% 243 2.2% 0.0
Education, learning support 23 1.5% 613 4.6% 3.8 2 29% 704 6.4% 0.3
Electricity, gas, heat supply, and water 1 0.1% 134 1.0% 0.7 0 0.0% 19 02% 0.0
Finance and insurance 9 0.6% 333 2.5% 2.7 1 1.4% 400 3.6% 0.3
Fisheries 14 0.9% 26 0.2% 53.8 0 0.0% 6 0.1% 0.0
Information and communications 46  3.1% 610 4.6% 7.5 5 72% 215 2.0% 2.3
Living-related, personal, and amusement services 33 22% 332 2.5% 9.9 4 58% 523 4.7% 0.8
Manufacturing 186 12.4% 3,263 24.5% 5.7 7 10.1% 1,359 12.3% 0.5
Medical, health, and welfare 38 2.5% 709  5.3% 54 11 15.9% 2,563 23.3% 0.4
Mining and quarrying of stone and gravel 0 0.0% 12 0.1% 0.0 0 0.0% 3 0.0% 0.0
Real estate and goods rental and leasing 28 1.9% 236 1.8% 11.9 0 0.0% 140 1.3% 0.0
f::jir::teii:c research, professional, and technical 44 2.9% 417 31% 106 3 439 249 23% 12
Services, N.E.C. 121 8.1% 1,091 8.2% 11.1 4 58% 815 7.4% 0.5
Transport and postal activities 459 30.7% 1,272 9.5% 36.1 6 87% 292 2.6% 2.1
Wholesale and retail trade 215 14.4% 2,005 15.0% 10.7 14 20.3% 2,296 20.8% 0.6
Total 1,495 100% 13,325 100% 11.2 69 100% 11,022 100% 0.6

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

claimed to workers’ compensation before December 2009.

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

employees.

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

slightly higher than the actual value.

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

mental disorders), workers in these job areas might not
be necessarily compensated more frequently compared to
those in other job areas, given the total number of people

employed in each job area/industry as the denominator'®.

Medical Diagnoses

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

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

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

Conclusion

In the current paper, we briefly analyzed the characteris-
tics of compensated occupational CCVD and mental disor-
ders due to overwork or psychological stress at work. Over
the past decade, the number of claims, as well as that of
compensation, of occupational mental disorders have been
substantially increasing, as compared to those of occupa-
tional CCVD. Notably, among the cases of compensated
occupational mental disorders, approximately 50% of
male and 60% of female cases were in their 20s or 30s.
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Table 3. Distribution of compensated cases of mental disorders by job category
Men Women
No. of No. of
No. of cases® employee Compensation  Ng. of cases” employ'ee Compensation
population rate (per 1 population rate (per 1
(10,0009 pillion)® (10,0007 million)®
Job category (alphabetic order)® n % n % n % n %
Accommodations, eating, and drinking services 87 6.3% 529 4.0% 16.4 48  7.7% 986  8.7% 4.9
Agriculture and forestry 15 1.1% 148 1.1% 10.1 2 0.3% 111 1.0% 1.8
Compound services 10 0.7% 147 1.1% 6.8 7 1.1% 98 0.9% 7.1
Construction 138 10.1% 1,448 10.9% 9.5 11 1.8% 243 2.2% 4.5
Education, learning support 32 23% 613  4.6% 52 25 4.0% 704 6.2% 3.6
Electricity, gas, heat supply, and water 12 0.9% 134 1.0% 9.0 1 02% 19 02% 53
Finance and insurance 23 1.7% 333 2.5% 6.9 30 4.8% 400 3.5% 7.5
Fisheries 6 0.4% 26 0.2% 23.1 0 0.0% 6 0.1% 0.0
Information and communications 97 7.1% 610 4.6% 159 28  4.5% 215 1.9% 13.0
Living-related, personal, and amusement services 30 22% 332 2.5% 9.0 15 2.4% 523 4.6% 2.9
Manufacturing 290 21.1% 3,263 24.5% 8.9 59 9.5% 1,359 12.0% 4.3
Medical, health, and welfare 51 3.7% 709  5.3% 7.2 179 28.8% 2,563 22.7% 7.0
Mining and quarrying of stone and gravel 3 02% 12 0.1% 25.0 0 0.0% 3 0.0% 0.0
Real estate and goods rental and leasing 39 2.8% 236 1.8% 16.5 13 2.1% 140 1.2% 9.3
SS:;:irételfc research, professional, and technical 70 51% 417 31% 168 2 35% 249 22% 3.8
Services, N.E.C. 100 7.3% 1,091 82% 9.2 45 7.2% 815 7.2% 5.5
Transport and postal activities 176 12.8% 1,272 9.5% 13.8 38 6.1% 292 2.6% 13.0
Wholesale and retail trade 193 14.1% 2,005 15.0% 9.6 97 15.6% 2,296 20.3% 42
Total 1,372 100% 13,325 100% 10.3 620 100% 11,022 100% 5.6

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

claimed to workers’ compensation before December 2009.
® Data from the Labour Force Survey, Ministry of Internal Affairs and Communications of Japan.
© Total population of employees (annual average) in Japan between January 2010 and December 2014. These figures include both full-time and part-time

employees.

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

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

Table 4. Distribution of diagnosis of occupational cerebrovascular/

Table 5. Distribution of diagnosis of occupational mental disorders

cardiovascular disease by gender by gender
Men Women Men Women
(n=1,495) (n=69) (n=1,373) (n=627)
n % n % n % n %

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

Cerebrovascular diseases F3 (Mood (affective) disorders) 820 59.7% 169 27.0%
Intracerebral hemorrhage 419  28.0% 28 40.6% F32 (Depressive episode) 716 52.1% 151 24.1%
Subarachnoid hemorrhage 261 17.5% 28 40.6% Other F3 104 7.6% 18 2.9%
Cerebral irilfarction 221 14.8% 7 10.1% F4 (Ne}lrotic, stress-related and somato- 540 393% 458 73.0%
Hypertensive encephalopathy 4 03% — form disorders)

Cardiovascular diseases F43.0 (Acute stress reaction) 39 2.8% 61  9.7%
Myocardial infarction 267  17.9% 1 1.4% F43.1 (Post-traumatic stress disorder) 145 10.6% 163 26.0%
Cardiac arrest 220 14.7% 4 5.8% F43.2 (Adjustment disorders) 228 16.6% 129 20.6%
Dissecting aneurysm 81 5.4% 1 1.4% Other F4 128 9.3% 105 16.7%
Angina pectoris 19 1.3% 0 — Other mental disorders 13 0.9% 0o —

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

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

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