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Table 3

Long-term average cumulative medical expenditures per capita of smok-
ers and non-smokers beginning from 40 years old until specified ages
(discount rate: 3% per year).

Age Smokers Non-smokers
40
Survivors 100,000 100,000
Total CME" ($) ] 0
Inpatient ($) 0 0
Outpatient ($) 0 0
50 (10 years later)
Survivors 97,732 98,499
Total CME 8401 9,266
Inpatient 2,883 3974
Outpatient 5518 5,292
60 (20 years later)
Survivors 92,304 94,856
Total CME 18,650 19,027
Inpatient 6,934 7,386
Outpatient 11,716 11,642
70 (30 years later)
Survivors 80,085 86,361
Total CME 30438 29,910
Inpatient 12,128 11,068
Outpatient 18310 18,842
80 (40 years later)
Survivors 56,402 68,444
Total CME 42,386 42,203
Inpatient 17,477 15,897
Outpatient 24909 26,306
90 (50 years later)
Survivors 24,056 38,701
Total CME 48,542 49,710
Inpatient 20,648 19,051
Outpatient 27,894 30,659
100 (60 years later)
Survivors 1,482 2,384
Total CME 49,934 51,708
Inpatient 21,516 20,047
Outpatient 28,418 31,661
110 (70 years later)
Survivors 3 S
Total CME 49,980 51,771
Inpatient 21,549 20,084
Outpatient 28,432 31,687
Lifetime
Survivors 0 0
Total CME 49,980 51,771
[npatient 21,549 20,084
Outpatient 28,432 31,687

"CME: cumulative medical expenditures.

medical expenditures than non-smokers; and (3) smok-
ers had slightly lower lifetime medical expenditures than
non-smokers.

Our finding that smokers had slightly lower lifetime
medical expenditures than non-smokers was consistent
with some previous research [9,11,12]. It would be easy
to assume that this resulted from the fact that smokers
have high annual medical expenditures, but comparatively
short lives. However, the difference in lifetime medical
expenditures between male smokers and non-smokers was
relatively small. In addition, long-term cumulative medi-
cal expenditures of non-smokers were slightly lower than

those of smokers between 64 and 81 years of age (24-41
years beginning from 40 years of age).

Life expectancy of smokers at 40 was 39.6 years and
that of non-smokers was 43.1 years, which suggests that
non-smokers live 3.5 years longer than smokers. These fig-
ures are consistent with the result of a previous study [19]
which used data from another Japanese cohort and differ-
ent calculation methodology. These combined data show
that there is a 3.5-year disparity in life expectancy between
smokers or non-smokers at the age of 40. Although this dif-
ference was smaller than other study performed in the U.K.
[1], we believe the following possible reasons may have
influenced our comparatively conservative estimation: (1)
there may be a possible higher effect of passive smoking
for non-smokers because the separation of smoking and
non-smoking areas is insufficient in Japan; (2) we could
not include the possible effects of changes in smoking sta-
tus as we had obtained the data only once in 1994; (3) some
people might have incorrectly filled in the smoking status
in their questionnaires.

Although smokers had higher annual medical expen-
ditures than non-smokers in the same age categories, we
observed some countertrends when evaluating survivors
vs. deceased and inpatient vs. outpatient expenditures.
This suggested that it is important to understand medi-
cal expenditures after separating survivors and deceased,
although this analysis has not traditionally been carried
out.

The strength of this study is that the analysis is based on
data from a single cohort followed up for a long time. Thus,
we can access an individual’s data and analyze the annual
medical expenditures and survival status at each age. As
such, we improved the accuracy of the lifetime medical
expenditure calculation compared to previous studies that

" applied economic models for combining databases, such as

macro-data at the national level [9-15].

Some limitations must be considered when interpret-
ing the results of our study. First, we did not consider
the possible effect of passive smoking by non-smokers.
The results of the baseline survey of the Ohsaki cohort
study suggested that most non-smokers were either cur-
rent or former passive smokers at work or home. Strictly
speaking, most non-smokers may not be pure non-smokers
because most non-smokers received some effects of smok-
ing. However, because the number of non-smokers without
passive smoking was small, it would be difficult to perform
this analysis if non-smokers were divided into two groups
based on the status of passive smoking. In the real world,
the need for this kind of consideration is questionable. A
second limitation is that we did not consider the possible
effects of a change in smoking status because we obtained
the information only once in 1994. However, it is likely that
our study avoided problems associated with a change in
smoking status because we included both former and cur-
rent smokers in the same group (smokers), and the results
of the Ohsaki cohort study baseline survey showed that
smokers were unlikely to start smoking after 40 years of
age.

In conclusion, smoking may not have caused the
increase of lifetime medical expenditures because smok-
ers had slightly lower lifetime medical expenditures than
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non-smokers. However, smoking does have a significant
impact on health status because smoking is associated
with disease, shortened life expectancy, and low quality of
life. Furthermore, it was clear that smokers, especially sur-
vivors, tended to have higher annual medical expenditures
than non-smokers. Since it is more meaningful to spend
money to increase life expectancy and improve health,
these decisions must be made by examining both health
status and medical expenditures. Our results suggested
that lifetime medical expenditure increased by about $500
in return for one extended year of life, but we wonder if
.this amount is significant. It is crucial for policy makers to
consider the many harmful effects of smoking on health.
The importance of tobacco control is still very relevant.
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2Nz, PR 84E 1 A 5RI4F12H X TCOERE %
L 7,

- Flh - BRYE - RETHIEL = 1 Ad 70 EBE
WRIZ, N - BIOE - BEoVWTheES sy
# (2ED39.1%) T19,343M (95% EHEXE :
18,890-19,796) Th o7z, ZOFZHAT, EW. &
ME. BIEOWTIh? 1 2d 3BHOEREIL. Th
ZTNL05ME. 1.30fF. 1.42f5& & -7, FRIC, HEH
EEIMED & 5 Tix1.406%, B L B » 55
TR1.34f%, BIME L BED » 3B TCIILIETH
o7, HE¥E - BIME - BIEOTRTH 58 (LF
D1.9%) DEFEIZLINETH -7,

JE3 - FRIMAE - MR & v S BIIREEL AR R T D
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FHIERAIO BMI E2FERFET D 2 & EHst
U fcHiaEE JR— N

L s N e
OXHREA, RILE—, BE B, i —

[H#Y)

Body Mass Index (BMI) & £FERIELZ ) A 2 ORFfRIZ U
N=TRIA—-Th{EL b, KE—-BLEERIE
LNTWi\v, —F, B EHS BMI & £FEEETY
A7 DRI, ERHERT IR 2RISR ES N
TWwho 2T, LTI BMI & £FBRIET=) X &
DR T FEEPERIN RS L 2o

[HiE] '

FFRIL 1994 FIZR—ZX 5 4 YREIZSBMLL 40 ~ 79
RO 5B M 24,895 %, &M 27,134 & D EF 52,029 & T,
AR % 11 SERTBERL 720

BMI % <185, 18.5-20.9. 21.0-22.9, 23.0-249. 25.0-27.4.
27.5-29.9, 300 =D 7OIZEH L. BLRl. ERBESK
ANCEFEREFT Y 227 L DME % Cox MBI NY— FE
ThEORDIz, £EB IR IECHRIEYELR T
Hb,

[ 2]

BMI23.0-24.9 & L L2 &0, BMI< 185 DfE Y
FEDNY— FH (HR) 1ZBMHD 40 ~ 54 8. 55 ~ 64 5.
65~TIRDETENZEN, 084(95% EHKX B ;
0.38-1.86)\ 1.37 (0.96-1.94). 1.49 (1.26-1.76) T& o 7=,
KD 40 ~ 54, 55~ 64, 65~ 19D ETIE. 1.93
(0.87-4.31) 1.29 (0.79-2.10). 1.47 (1.19-1.82) T o 7=
—77+ 30 < BMI O Bi#E ® HR 1 B D 40 ~ 54 2.
55 ~ 64 5%\ 65 ~ 19 ROBETENZ N 1.28 (0.59-2.79).
2.03 (1.27-3.24), 1.25 (0.87-1.79). & ¥ ? 40 ~ 54, 55
~ 64,65 ~ 79 D EE T, 2.45 (1.13-5.30), 1.15 (0.67-1.99).
1.26 (0.95-1.68) Td o 7=,

(ERE)|

BMI< 185 DEHENY 2713, 65U LOBELDE
BWETHBICLA L. —7. 300 < BMI OfE#EZD
VAZIX, 55~ 64 MOBM, 40 ~ 4 BOKUTHE
WCEA L. BEXY, 65 BUFOBRIZBITLLHE
BT Y X271k, BHEL ) VEIECEI o0
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BB2B LY X7 OB — KRR R~k —

OFB ®". Bl #—", filh BEPTF". A& F'. ARE =5,
i —pY

RACKE KR EERAAH AR, FAZ EEMR
HEB T A

(&) KIFGERI b~ ML 19U FECR—Z25 4 VRAEZERL - =ZR®E
RIGREFTE N O BHEMAZ IS 5 24k — MR T, BUSEK (95%)
ERMGEFHEEOREISHTH L, SOCERFUEZERD)Z2ED
HRLEELTBY, BB 72 LZOBDITY A7 OEMEDHED Tk
Thbvo AT IORBILELIIESBDELIEL, 1.2 ZTBELE
RBEOEHEBOE, 2REZLDELEZBEDZOBROBTI A D
B, 3B LT Y RZICENH B ETRIE, 2OETEFEE CHBHT
B KoV THREZT ). [HEE] AT 1995 FERZORRE T
TERIZIMALTwWA2 48775 % (B 23451 4. ik 25324 &) 2x&e L
Pzo MiRTL-THEIEBOE, il BEAE O, O, BILE. 254),
AR—, BITREM. £ &M, FBIREEE. BAEIEE. AWEIUHE
B (W, A8, RECHE), 28, FSARZOZBETHL, T2
EZBHECHT H2BBZBEORCTY A2 kiday 7 ARFNY— FEF N
PHWCHZEL, 2EREFVCREROERZAR L. [RE] 20
ZZEIHUET8I4 G (20.1%). KHTIT1 % (362%) THhole B
RELBDEDH CRER, MED, LHIEE, HADEEEIMED - 70
[HREPRH L) LEAE, BRI [FeR e/ T el &
BRIH. P~BREOEHICHENIRVWE, BEEaHFEOBIHEKENE W
ZOHE, EHMBARZOLDRIRDZIDECHEI o7 12EMDBEH
THME 4641 & &M 2644 BOREHEB SNz BIVT, WREKBIET,
BARE, FOMWDETEDY A2 HIZWThI BB SLECHEILE -7
GFRAgNYF— FILIZBETCENRER 0.56. 047, 0.66. 0.53, KHTZ*h
Z 047, 047, 056, 041)o SNOHDIEEY A7 MBS LERERICET
LR BLERRENY— FIRIZBRTEAZN070. 060, 0.74, 0.66. X
HTENER 060, 0.59. 0.64. 051) TAH5HBDOND, WTFRIEEIIETL
Twi, [#8)] @222 HIBRDELLE LN SEFENLEFEETH-
Foo BRHHEOHT) A2 FEZZE LD DEL, SEHOFEFHEB CIXZ
DL A7 DET XS SHBENL o 7z, HICHRISERMUS DT
YAZHETLTWAI L OERATKOBENEL OIS,
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A& F-BMIESEERFEL ) A V128 2RI EaR— AR — RISEE R — R —

TN, DT, T~ KR &, BNk, SHRISH. BF 8.5k 88
RALREXHRESRRRHORMELOF

[BM)BR R IZEFFRT—2=BLVT, Body Mass Index (BMNELTERIET) A2 EDGEA Bt U
H—TEHKI L, B CIRRE LERDYRVIEERETHIDICHL T, ZMETIZEHOURYILIR
BERYLBNCEFLURNREL -, AARTIIZOBRZDERFAET 5710, BM LFERMFEE
YR EDREEE RN AR,

(AEINREL, BERAOBHREFRENAD 0~79 ROBEREBAERMALS SR (5499 B)FHRE
T HEH 6 FEDRN—R T VEAEIZEEL T 52029 B (BEURER: 95%) D55, AA - ILIHEE - INZEh D)
BEEEEN B 5F ., BMI ZEHTELRUVVEEMRINUT- 43984 4 (B 21,042 2, Rtk 22942 B) THD,
12 SFRAMIBHRT, 5700 BOTCHRESh (Bt IEEIHD): 376 B, NZEh: 766 &, HtAx
1,966 B, ftisks: 434 ), BMI <185 (1), 185-249, 250-299 GBIKE) . 2300(AH:8) =5 5L . FEA
BFET YR D% Cox HEHINF—FEFILEYEHLT=,

[$5R1HD FECYRVIZ, BitlE RUBETLRL ., BETOURY LRI AN THEETH-
tzo =5, IBRTOUR Y LRIEBRELRBETH >, BEPFELYRVIE, BREBIBETLETS
HARERL. B THRE oz, FARTYRIE . BRELARLBEIALNEH o1, BB TL
AT AR HY ., TRIE T TOOMMof =, FIRFECYRI G, BhetBETHRICERL,
—7. EBTDURY LRIZBETLIHONEN = (R)

[#4ER1BMI L2 TEFRF LRV EDOBTHDN - BREL, B TO HD FEURIMBM LY,
IS COlidED, RTINS LY B CHETH o= Elc LB SRS,

Fz BMI LFEEFIFELSIAHD HR & 95%Cl

Body Mass Index
<185 185-249 250299 230

it {MER (HD)

BIEHRO5%CD  1.56(094-256)  1.00 (reference)  1.09(075-159)  1.88 (0.686 - 5.36)

T HROS%CD  212(123-363) 100 (reference) 156 (102-239)  1.61(0.66—397)
fizEdh i

BHEEHRO%CD  1.11(073-168)  1.00({reference}  105(080-137) 167 (085-328)

RZPEHROS%CD  1.28(084-195) 100 (reference)  093(069-123)  128(0.75-2.18)
A

BIEHRO5%C)  1.13(089-144) 100 (reference)  097(083-1.13)  1.35(0.88 - 2.08)

XPEHROSECD  1.00(068-146) 100 (reference)  1.03(084-128)  144(097 - 2.15)
fifids

BMEHRO5%C)  228(161-323)  1.00(reference)  093(065-1.34)  148(057 - 3.83)

ZPEHROSXC) 234 (1.37-400) 100 (reference)  122(076-197) 081 (028 - 240)

HR /YL, 95%CL 95% E4aXAs
AESRB: 446, 20 @O SOEKBE(L, HE. BEEOAR. TR, ST DA, ST,
SEEBER, BABOBEE, FEROMER



5. XHFEAN, T L—, TE B, i+ —B.
R DN ERRMICRIETREE-KIFER = F— M-, (O
% 30 [{ A AEFFS, R, 2009 4.

FIR DS FERGICRIT T HE—KIBERD
R—NRFR—

Rk AREES

O3t FEA, Fil #—, BB B, it —10

(B8] FHEROBENT. L TEIRGE OBEL
HALNTTBZ L THB,

[FiE]  RBEIITRR 6 FEON—R T A UFEIZEE
L7 ESRIB KGR ERFTEND 40~T9 5D 52,029 4 (|
IR 1 95%) D 5B, 1995 4F | A DEPFBRMAREE TIZFE
TEARGEH LS, A - DIpEE - M2 OB
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T, AfPRI% 12 /BN Lz, BMI XA SE&IC L -
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FERR = & DIBAEE, FEUER L Y BEMPROFETRE
BB Uz, 2L T, REI0LEMERLERL T
FNENOFHIRMEP B Uiz, EHRGD 95%EHEK
M (CI) iXChiang DHELVEH L,

[#R] 40FBHEOTHRMIDT (33.8L 4, 95%
CY:31.98 4£—35. 63 4F) TR LA, KV VTHER (37.87
£, [F] : 35. 26 4E—40. 47 4F) | LiBIKE (38. 71 4, [ :
38.29 45—39.13 ), @HE (40.46 4, Al : 39.79 4
—41. 13 4F) DEThH o7, U LIRIKEDZEIL 6. 65 4F
ThY., PCHROEHRMILEGE, BEECHLAE
28 hovs,

40 RAMEDOFHRMTE (41 124F, [/ : 38.68
—43.56 F) THRLAL, RWTIER (44.88 £, [l :
43.07 4£—46.69 ), HEAKE (46.27 4E, [F : 45.81
£E—46. T3 4F) . BIKE (46.96 4E, 7] : 46. 43 H£—47.50
) DIFETH >, R LIREKEDZEILS. 84 ETHY
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Oxk# HA». T E—r. Wil EDF . XHF H. BE B
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bR ARKES AR AREEESE, BRREHEREEFRELE
#2)

[B8] ChE CHBIERRIIEALEELRIZTLOBENERIALTY
b, —F. NEZEEGTHE5,. BEERBRIVEZVELO LABRVEN) R
Bbdb, LA L. ERICESTHIE L EERFR OME R LR
Shv, FITIh— MFEICE VERELEERFRR L OBEZKRFL 2
[FiE] EBEDN—R T 4 Y REICHE LAERERIBREFTEANDI0~79
B0 R REEERIMAZ43,9724 (BH: 21,0384, ik 22,9348) %L 124H
B L 720 Body Mass Index BMDIZ HCRIZICL 55K, AEF LB
L. <185 kg/m? (EEE). 18.5—249 kg/m* (FBEEH). 25.0—29.9 kg/m’
GHARER) . =30kgm? (IEME) IS0 L7z, 400 SRR Z & DRALE.
RCER L ) REBEROFBEELEEINCEN L, EHRICL Y EAEFID40
BEOEHEAGETEB L, FLT, EFFLETEOFHEFMERE L D40
RUBEOEERBRR Y EN L. [BR] 40R5%0FHRGILBEENIN
LELA40465FETH D . RO TEHBERER | 38.714., BHEE | 37.874, ¥
B 33816 ThHol. FEEREIIBGAERIROIE{LMTIFHETHY, R
WCHBHREE | 1,43665 M. ERBAER ; 1,261,005, #EH 1,187 TH
ol OREEDFEHEEGLBEERIE DE L6965 TH ). XK TEHES
R 46274, JOWEEE  44.884E, REE I 4L1ETH o7, KEERREIIE
WEFREL®E 1,830.75HTH Y, ROTEFER | 1,62235H, TEAE
B 14237H 8, B 138078 TH o7z [BE] HTBEER LT,
BB CIE YRGB HTSE, K TILIVEFV DI LT, REER
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Impact of walking upon life expectancy and lifetime medical
expenditure
HITHHE & FIRMRUEEERTE & OREEICONT

Masato Nagai/KHHEA 1), Shinichi Kuriyama/ZE1LiE— 1), Kaori
Ohmor i-Matsuda/ X (FAH) % 1) .Atsushi Hozawa/3%i8 #& 1), IchiroTsuji/

st —EB1). Shuji Hashimoto/#EA{E—= 2)

1 Division of Epidemiology, Department of Public Health and Forensic Medicine,
Tohoky University Graduate Schoo| of Medicine/HAL KEXZREFRIMRMARME
#0085 2)Department of Hygiene, Fujita Health University School of Medicine/##
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I:t -65‘60 ’ ; :
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95AC| 1,256.8—  1,177.6— 1,461.9— 1,418.2— .
' 1,368.0 1,296.9 1,674.9 1,685.7
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