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Totco ANOBIREFE (M - MBI A RHRBEHSFERFETER) 2 EEE & U I ERLIET
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43

B Y7 FERKFEME

&

PHOETE, BB A2FEEOLRE LERE
RT3 & E b, BRETBEREOERRET
32 EAENELTHBELEEEED 1972 F120
FEahi, Uk, BEBOEERBEEOILANE S
nTEh, SHBOEERREEOH D H 2K
LTV L TZOFMIZEETH 5, EERETE
O—>DIFMIEEE LT, EBRENRTERIERTE
|ARMT 57,

ERETCRIFEHEOXEELPHASRFVE I

ill]

mo 7 FERKY FHERHES

SOBENTEHONE I ENENTEILASN, B
BIiBIF a2 N4 ) X7 HOFMFHRATH 5%,
KETI, BREBSEMICBOTHMA, BX
A, TSIE, TROEY, BRZFOEBREILTERN
—f3EE (NIOSH £& %2R L 0FEILE NI &
MRE SN, BRE - MEOFHEILLNT, 7
ZRZ NREICK BHiNA - BERESERRE, BF
DFET-Y X7 WE L EERREH S T4 TH A
Mg EhcY, BERIEFEEF LB LTS, M
%, WNMEE, 7ANZ M, BERERRE RE
FEOEWIET Y Ry MRE SN £, AFS
TREBICIIEENRESh, BEE - EFKT
R, EET PN EER CRENA LEMA,



44 EHTETF
v A MU RATHiMA, TEMEFHBET CTRKE

2, By 7y —ERFPOLEREE TRMEOR
B AMEERET N EEEL LY,

—7, DHRETREEIFICREORFIELEOH
HIEFREEINTNE 500, [RWERIIDICS
FERETTRIC OO TERRBEEREIC S & D0
EEEOBE ST EAEL L, S5, FEHR
RS L EBECEOBGR OB ENTE /L
HEVEL,

LEEEREEETRAS(SEP R, 2EREE
e L A REE LTE 8 E(1969 )& EHEHEIC
BftoEHIC L > THHR SN EHESTY,
(1) BEicky 2 aEmEREEEICETIME B
JU ) 2EKWOWEMEOHEOER, ER
TERBIUOEEYEINE LT, BIBOBEEED
RBILEETAZEZENELTNE, ZOLEN
F—4i3, bAETERICHES L TEEDTL
BB AHERED—>TH ), BIROEERETRR
A2 5 L TEEMERES CELY,

AFETIE, 1987~199 FOL2EWNT— 7 % H
WT, EBRBETRE2Z20DTRAL, ADERE
Het7 — 7 (—EM 2 HEEB L U FEIET K
(Standardized mortality ratio: SMR) 2EH L T,

BB OEERBEE MANNICFM L, TLT, .

B SMR AR UcBIIC B 284 U X7 DEZE
FOBEGRE, EE)LERICDOTHOMIT S
ZEEHREL,

V-

KFFEE, 1987 H~1999 iz h i TEE, £FH
EXRREERASLESF(ZENOT 7 — b

R S

ALEOKAE, BERIKEL, BEEEONL
BgFEMTH D, 7oy — MIEIILIcEERICE
i 2 BEEFES B ITIE~ 3,531,354 A (RiTHA 2,801,644
A, HE 729,710 A)T, 20D HLIRTHEIZ 4,268
AN(0.12%) T & - 7 (FT# 3417 A, %A 851 Ao
BHFICdH o - T, = @ 1987-1999 o 13 £ DBk
HEME, ZORHENIRE - L WHOHER LBR
KR GENEHOBEMT 2| Lific, TOF
MoTF—F OHFEMR—THD, TEHDSMR %
LT 2 7cp o AOBREFENEL TR T 54
Y, BRI

1, BTAA(1987-1989)

2. 7%H1(1998-1999)

& Ufzo BTHAI 1988 48, #EAIE 1999 £ AOEHRE
HEF(E - EEANIC A FER B RS ERSE TR AD
10 FAXE, 20-59 A&, EWMERS®EI&)T—7F
AL Ui SMR £3kw, 1 £E—REFALO
w11 BEISSER] O BRAEHR (AT R- R O L8
EHE Ui, £,

© &

® FTEFF OB (NEZERR 300 ARG, TEEHR
300~999 A, KEEHR 1,000 AR E)

® £EH(HEE WFE- &/ ¥ -EXZE &
- RBE - BREZE, ABER, TOf)

D3 DDBEEIT 72, HE, WEEEHOBREKS
R AT DT Table 1. [Z/R L7,

L 2E—REAAOBERET—7) & D LK
TR, 2E—RER LD UBRFETS 0, B
HEELH(0) & AODBEHH» SEH ST 2K
(B2 % &icLT, SMR &£0D 95% EFEXE %,
FEA BB EA TRl 2 W EH Uiz,

Table 1. The Number of Size of Business and Type of Business

Size of business Small scale  Middle scale Large scale  Total number

(number of workers) (~299) (300~999) (1000~)

Number of workers 7,918 91,119 2,702,607 2,801,644

in P.t:"1987-1989 0.3% 3.3% 96.5% 100.0%
Number of workers 4,456 34,932 690,322 729,710

in L.t.21998-1999 0.6% 4.8% 94.6% 100.0%

Type of business Manifactur- Sales/financial Transport/commu-  Public Other Total number

ing /service nication/electric service  occupations

Number of workers 1,054,328 458,047 724,719 300,704 263,846 2,801,644
in Pt.."1987-1989 37.6% 16.3% 25.9% 10.7% 9.4% 100.0%
Number of workers 306,511 139,277 155,686 55,625 72,611 729,710
in Lt21998-1999 42.0% 19.1% 21.3% 7.6% 10.0% 100.0%

Abbreviation:1)P.t.:Previous term:1987-1989, 2)L.t.:Late term:1998~1999
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=50z, IL WREER O REHER (FTil-2E ot
BT, B S BIAOKRIETICE T 5 SMR O]
BB ZEAMIET 572, SMR OB/
ZHBORZRMROMBFHIZPIFLbD%E E& L,
I & B0 ZIEEBIEBES (O, 0.) LHFFE (B,
E) 2T, #hEho SMR 2HEHL, Z0
SMR Rl &0 95% EFEX B %=, Lentner
5D HETH M LT

133, HEHEMIE Confidence Interval Analysis
(CIA, Ver 2.1.1 Build 48, Trevor Bryant, Univer-
sity of Southampton)® Z{#H L, ¥/, 4HE%
HEFRD SED S NAAOITIEREDEABR
KDL TREECR Y RbNn, "HEFRICET S
WETEE, (2002 £ 6 AXIEEE, EEFEE)
| UM Ui,

wmoOR

I. 2E—RER L OLE

I-1 &4{f (Table 2.)
 FEALORETEEEE - TCSMR A1 LD
B, Thiz—REFORTRL W BEFLTHFED
BEIWHERBIVENCEERLTO S, BEENRS
Nk - 72ERIE, RO KRBSA, AlRE, #
BoZDMDHEIETH - 12, HILTTIE, SMR
METER 0.50 7 5128 0.44 LEDPMTTEMNRE SN
7o

I-2 EE£FTOHER (Table 3.)

INSHS>KREBEFROIEIZ SMR WED -7, /D,
FEERTHAE-REFAI VFEICE VIR SE
{, B AD SMR BFLRHE & D &b - 7o, KE
EFFTIRIFZELAEDR TR IO FRICEL, Hi
HOBIMEDAEEENED - 72, BIELETRAET
OHETRERIBR SN,

I-3 B47&% (Table 4.)

HEENE S SMR NE<, ABENRLEL -
7o BEEZEMR OGN - HIERIZ, BifA&LBET
ETOENESZ 00D, HBEESELTHE, BE
ETIRMNA, B5E - &/ - Y — EXETRREMN
A, Bl - BE - BREETRANIGE, ABEIRMN
FE, ZofmoEBTEIRENA, AMKE, < bE
THI, ZOMosNEEES -7, BEICEN -
DIFTHHOBIEED AMFED A TH - oo HBILILCT
i, BLEZE, BGE- &Rl - V- EXE, ABE TR
LLTky, & BE - BREXLTOMOER
THIMER AR S i,

II. BREiEROBFERRS (FIE-RIADLE)

" II-1 €4k (Table 5.)

Z DDA EIE (SMR 0.22 /3 0.65 ~) HEE
N, AR (SMR 0.98 72 5 0.41 ~) MEEIC
B LTz,

II-2 3R#E5H| (Table 6.)
@ /NEZERT(300 ARE)

Table 2. Standardized Mortality Ratio(SMR) by Cause of Workers Death

SMR
Cause of death pt?  osuc1? 1+ osucl?
Malignant neoplasms 0.75 0.71-0.79 0.70 0.64-0.77
Gastric cancer 0.62 0.56-0.70 070  0.55-0.87
Colon cancer 0.87 0.75-1.00 0.64 0.48-0.85
Liver cancer 0.62 0.55-0.71  0.58 0.43-0.75
Lung cancer 0.73 0.63-0.84 0.80 0.63-1.00
Leukemia 0.98 0.80-119 036 0.17-0.69
Cerebro—vascular disease 0.50 0.45-0.55 042 0.32-0.53
Cerebral hemorrhage 042 0.36-0.49 0.36 0.25-0.52
Cerebral infarction 0.43 0.30-059 032 0.14-0.64
Subarachnoid hemorrhage 072 0.60-0.85 Q.55 0.37-0.78
Heart disease 0.54 049-0.59 055 - 0.46-0.65
Ischemic heart disease 0.59 0.50-0.68 0.55 0.43-0.70
Heart failure 0.52 0.46-058 063 0.44-0.87
Unexpected accident 0.38 0.34-0.43 0.29 0.22-0.38
Traffic accident 0.43 0.37-050 029 0.19-0.43
Suicide 0.34 0.30-0.38 029 0.24-0.36
Other extrinsic deaths 0.22 0.14-0.34 0.57 0.27-1.05
Total number of deaths 0.50 0.48-0.52 0.44 0.41-047

Abbreviation: 1)P.t.:Previous term:1987-1989, 2)95%C.1.:Confidence Intervals, 3)L.t.:Late term:1998-1999

45



46 HEHTET

EHREE 5

Table 3. Standardized Mortality Ratio(SMR) by Size of Business

VR

Size of business(number of workers) Small scale (~299) Middle scale (300~899) Large scale(1000~)

Cause of death pr! osuc1®  Le¥  gsucl® Pt osyor®? 1 4+¥ gsyci?  py”  osyci?  11¥  gsuct®

Malignant neoplasms 8.46 6.36-11.04 734 5.02-10.36 3.24 284-368 199 151-2.57 0.63 0.60-0.67 0.58 0.52-0.65
Gastric cancer 563 257-10.68 3.70 0.76-10.82 279 209-366 220 1.14-3.84 0.53 047-0.60 0.60 046-0.76
Colon cancer 435 0.90-12.71 926 3.01~21.61 450 3.15-6.23 195 0.78-4.02 072 061-0.85 051 0.36-0.71
Liver cancer 7.09 3.24-13.45 1000 4.02~20.60 3.18 233-424 152 0861-3.14 0.51 0.44~058 046 0.33-0.62
Lung cancer 8.86 3.56-18.26 1029 4.14-21.21 252 1.60-378 221 1.06-4.07 0.64 0.54-0.756 0.65 0.50-0.85
Leukemia 12.80 352-33.04 588 (.15-32.77 248 1.14-471 1.68 0.20-6.07 0.89 0.72-1.10 0.26 0.09-0.56

Cerebro—vascular disease 905 545-14.13 000 0.00-3.18 1.67 1.20-2.26 0.13 0.00-0.70 0.43 0.38-0.48 0.43 0.34-0.55
Cerebral hemorrhage 6.72 290-13.256 000 0.00~6.36 1.66 1.05-2.49 0.25 0.01-1.40 0.35 0.29-042 0.37 0.25-0.53
Cerebral infarction 11.54 238-33.72 0.00 0.00-2949 101 0.21-294 0.00 0.00-3.10 0.37 0.25-0.53 0.34 0.15-0.67
Subarachnoid hemorrhage 12,50 5.03-25.76 0.00 0.00-10.25 212 1.16-3.56 000 0.00-1.44 063 052-076 058 0.39-0.83

Heart disease 993 6.65-14.26 1.21 0.15-4.38 1.94 150-247 0.70 0.30-1.38 046 0.41-050 0.53 0.44-0.64
Ischemic heart disease 19.54 11.4-31.29 0.00 0.00-4.05 1.98 1.21-3.06 0.64 0.17-1.64 048 0.40-0.56 0.55 0.43-0.70
Heart failure 6.63 3.31-11.86 0.00 0.00-9.71 1.80 1.26-251 0.37 0.01-2.07 0.45 0.40-051 0.64 045-090

Unexpected accident 6.22 3.40-1044 259 053-7.56 177 1.29-237 1.15 055-2.12 0.32 0.28-0.36 0.23 0.16-0.31
Traffic accident 435 141-1015 3.64 0.44-13.14 2.33 1.56-3.34 0.94 0.26-2.41 0.36 0.30-042 0.24 0.15-0.37

Suicide 769 4.56-12.16 3.92 1.69~7.73 0.95 062-140 0.59 0.27-1.12 0.30 0.26-0.34 0.25 0.20-0.32 -

Other extrinsic deaths 3.70 0.09-20.64 27.27 5.62-79.70 0.94 0.19-2.74 595 1.93-13.89 019 0.11-030 0.12 0.02-0.43

Total number of deaths 7.55 6.41-8.83 434 3.30-561 1.98 1.81-2.17 1.07 0.87-1.31 042 041-044 038 0.35-0.41

Abbreviation:1)P.t.:Previous term:1987-1989, 2)95%C.]I.:Confidence Intervals, 3)L.L.:Late term:1998-1999
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Table 6. Adjusted Standardized Mortality Ratio(SMR) by Size of Business

SMR

Size of business{number of workers) Small scale(~300)

Middle scale (300~899) Large scale (1000~)

Cause of death Pt 1+2 1e/Pt® osuci? P’ Lt? La/pr? 95ucl® Pl L+? Li/Pi® 05%CLY
Malignant neoplasms 8.46 1277 151 094-238 324 3.67 113 0.84-152 0.63 065 104 0.92-117
Gastric cancer 563 644 115  020~459 279 406 145 071-276 053 067 127 0.95-1.67
Colon cancer 435 1611 370 0.72-2386 450 3.60 080 030-1.82 072 057 079 053-1.14
Liver cancer 708 1739 246 078-741 318 281 088  034-197 051 051 100 070-141
Lung cancer 886 17.75 202 061-6.75 252 408 162 0.89-354 064 073 115 083-156
Leukermia 1290 1290 079 002-801 248 310 125 0.13-603 089 029 032 0.11-0.72
Cersbro-vascular disease 905 000 000 000-068 167 023 014 000-082 043 048 113 086-148
Cersbral hemorrhage 672 000 000 000-209 166 047 028 001-1.73 035 042 119 077-1.79
Cerebral infarction 1154 000 000 000-6.08 101 000 000 000-11.18 037 038 103 041-2.30
Subarachnoid hemorrhage 1250 0.00 000  000-1.88 212 000 00C 000-143 063 065 102 0.66-1.55
Heart disease 993 211 021 003-084 194 129 067 028-1.39 046 060 131 1.06-1.60
Ischemic heart disease  19.54 000 000  000-040 198 118 060 0.15-1.78 048 062  1.30 096-1.76
Heart failure 663 000 000 000-303 180 06% 038 001-2.26 045 072 159 1.08-2.29
Unexpected accident 622 450 072 013-259 177 213 120 054-241 032 026 080 056-1.13
Traffic accident 435 633 146 0.14-889 233 174 075 019-213 036 027 074 0.44-1.19
Suicide 769 682 089 033-214 085 109 114 047-252 030 028 086 073-1.25
Other extrinsic deaths 370 4744 1281 1.28-6725 094 1098 1171 228-7544 0.9 014 072 008-3.04
Total number of deaths 755 1755 100  073-136  1.08 198 100  0.80-1.24 042 047 1.00  092-109

Abbreviation:1)P.t.:Previous term:1987-1989, 2)L.t.:Late term:1998~1999,

3)L.t./P.t.:SMR of Previous term/SMR of Late term,4)95%C.1.:Confidence Intervals
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Abstract

Analysis of Secular Change of Standardized Mortality Ratios in
Japanese Companies by Size and Type of Business 1987-1999

Chizuko Yoshino, Hiroki Sugimori, Toshiaki Tanaka and Katsumi Yoshida

To elucidate secular change of standardized mortality ratios (SMR) in Japanese companies by size and
type of business between 1987 and 1999. Data of 3,531,354 male workers from the National Industrial Health
Management Study Group (ZENKOKU SANGYO KENKOKNRI KENKYUKAI) were analyzed. The
mortality was assessed by SMRs in comparison with the general population in Japan on 20-59 years
Japanese workers between 1987 and 1999. Demographic data and registered death cases of companies were
assessed by 3 size of business (small scale: under 300 persons, middle: 300~999, large: over 1000) and by 5
types of business (manufacturing, sales/financial/service, transport/communication/electric, public service,
Other occupations). We studied from two points of view: I. Comparison with the general population, II.
Longitudinal comparison (comparison between the previous term 1987-1989 and the late term 1998-1999).
[I. Comparison with the general population] Among 4,268 deaths, SMRs of colon cancer and leukemia in
the previous term and other extrinsic deaths in the late term were higher than that of the general population.
According to the size of business, SMRs were highest in the small sized business, followed by the medium
sized, and the large sized (from 2.8 to 11.4 times higher in the late term). According to the type of businesses,
SMR of manufacturing industry was the highest, and public service was the lowest. Significant causes of
deaths in SMRs were lung cancer in manufacturing industry, colon cancer in sales/financial/service industry,
leukemia in transport/communication/electric industry, cerebral infarction in public service, and colon
cancer, leukemia and so.on in the other occupations. [II. Longitudinal comparison] SMRs in all deaths, the
other extrinsic death, gastric cancer, and lung cancer, heart failure increased, and SMRs in leukemia, traffic
accident, and colon cancer decreased. In both small and medium scaled businesses, cerebrovascular disease
decreased, and other extrinsic deaths and whole cancer increased. In large scale, whole heart disease,
especially heart failure, increased. All deaths increased in transport/communication/electric industry and
other occupations. Increase of gastric cancer in sales/financial/service industry, and increase of suicide in
transport/communication/electric industry were recognized. SMR as compared with the vital statistics of the
general population is useful to evaluate activity of occupational health service. Since SMRs in small and
medium sized business and in manufacturing industry were quite high, which could not show Healthy
Worker’s Effect satisfactorily, the importance of intensive occupational health activities in these groups
should be stressed.

Key words
Healthy Worker’s Effect, size of business, type of business, Japanese worker,
SMR (Standardized mortality ratio)
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