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SUMMARY E Y

A case-control study which involved interviews " .

of 428 lung cancer cases and 957 controls R, R#TIT N8O RRERH R URTHIRFD
conducted in Hiroshima and Nagasaki revealed MiEEEIC L AEM— B EO SR, FEREXHT

a 50% {ncreaSﬂd risk of lung cancer among ClEEOBMEITE - THB DY 7 #50% k57
nonsmoking women whose husbands smoked.

The risks tended to increase with the amount T+ A2 LAHBALS. YAZ L, ROBRERE B I

smoked by the husband, being highest among LEL, 2A2RBREECENTEOHTHLBA
women who worked outside the home and whose ™ B @
husbands were heavy smokers and to decrease TR L@ s AEAERL, REAORESI DI

with cessation of exposure. The findings provide xhar@b+rEmsmrLE. LEOERLS,

incentive for further evaluation of the relationship ; ,
% s = (] E—E$ y : .’L Al I
between passive smoking and cancer among AR THO SN AMREEL D EICERE2 XD

nonsmokers, adopting a more precise measure- PSS A W, EMERICH T AR HNLE LB
ment' of passive smnknllg rather thaln thﬁe L ORE R RN AL EAS S ERbR.
questionnaire method which was used in this

study.

w =5
INTRODUCTION 1 . ) |
In 1982, Hirayama'! reported an increased risk 19824, Fibl 3, RELZVWHAEARZXETIERD

of lung cancer by husband’s smoking among Bk > THBnY) A7 ERTHZE2RE

nonsmoking Japanese women. This finding T . . .
precipitated a lot of arguments over the carcino- L7z ZOMRBIMREEAT, RMUBOFRMEIELS
genecity of passive smoking and several epidemi- M4+ 38%AAaHELAE. Z2hICET A3EFEMMAER

ologic studies have been carried out in other ME BN TR MTPR T E A, BATREE
countries, but in Japan no other large scale study

has been done so far. As part of a case-control T TNEZS, BRPIIRBREZHFRITODATL R
investigation of lung cancer among atomic bomb . B2 2 R RS o AR MR A B o 2R %

survivors conducted primarily to evaluate the » P
interactive roles of cigarette smoking and ionizing EEME LTI bh 5 RBRERE I2E1T 20080

radiation,? data were collected on the smoking ERH—WBHAE2 0—RE LT, AREDEBA
habits of the subject’s spouses and parents. BUSOREERIIETIF— 2 NELE. 20

Herein we report the effect of exposure to such | s R —
passive smoking, focusing on married women FTREZRO L VWHREBXEINZX T, X

who never smoked themselves. MEANDBREOHELIRET T 5.
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MATERIALS AND METHODS

Since 1951 a cohort of 110,000 Hiroshima and
Nagasaki A-bomb survivors has been tfollowed
by the ABCC-RERF.” In Hiroshima and
Nagasaki cities, malignant tumors are registered
in tumor registries by the review of medical
records in the major hospitals, notification by
physicians, and death certificate review in both
cities.*° While the coverage of malignant
tumor by the registry is hard to estimate, most
of the lung cancer is supposed to be covered
because of its highly fatal nature. During
1971-80, 525 newly diagnosed cases of primary
lung cancer (8th Revision ICD 162) were
identified among the cohort members. The
cases were ascertained from the Hiroshima and
Nagasaki Tumor and Tissue Registries, the RERF
mortality, surgical and autopsy files, and medical
records of Hiroshima University School of
Medicine. The diagnosis was based on biopsy
or surgical pathology findings for 25%, on
autopsy findings for 28%, on cytology for 4%,
and on radiological clinical findings for the
remaining 43%. Since the cohort represents a
fixed population that is aging over time and its
age distribution in 1971-80 is skewed to older
age-groups when compared to general Japanese
population, the ages at diagnosis of lung cancer
were higher than that in the general Japanese
population’: the mean ages at diagnosis were
71.1 for males, 70.2 for females in this study,
and 60-65 for both men and women in the
general Japanese population,” the ranges being
36-94 for males and 35-95 for females in this
study.

Controls were selected from among cohort
members without lung cancer, two for each case
in Hiroshima and three for each case in Nagasaki.
The controls were individually matched to the
cases with respect to year of birth (£ 2 years),
city of residence (Hiroshima or Nagasaki),
sex, and whether they were among the 20% of
the cohort participating in the program of
biennial medical examinations given at RERF.
In addition, controls were matched to cases on
survival status. Since most of the cases had died,
most of the controls were also deceased. The
deceased controls were chosen according to the
above-mentioned matching criteria, plus year
of death (% 3 years), and were selected from
among all causes of death except cancer and
chronic respiratory disease. The distribution
of the control series is as follows: alive 13%;

MRV HE

1951 Ll %k, ABCC-m#EmfTit, 110,000 A A 5
KALE, REOHEBELEFAOBHAEZIT - T
WA RE, BEMETIcsr 5 EEMEEE, Wi
D EERBEOERRICER, EAORKLREPIECZE &
DORFTE+RETHEEBEFICBEEsN 5.7 BEME Y
Mg rr@BBchTuarE ) PIEHEEL A
A, HEEIFGVLEDIEOKREFIIEEEaNTWY
2B bh 3. 1971-80FE m AR 1212, #FIEEMH
DO 7= 12 B SRR (55 8 M{EIER ICD 162) &
ZHrE h 2525 AMEZ s . T8 5 DEEFIE,
R, EMORME R CHEE S, BUEHOECE
B, HERUERRT >4V, RTLLBERFEF
HMOEFELEIPLHEREINLZLDTH . ZITOD
B% T ERXIZNFHREBEMAMRE, 28% 38/
rR, 4 %\ IifaEmer R, 751 43% (3B # F HY
BERATRICHE VT v, BAXEMIE, BEMICZSH
ftLTwiBEELEA2KET2LDTHY, 1971~
BEDEMAMIT—MHMOBAAANEFAL BT 5 L
EMBEOF IR TWBOT, S OZREFinld
— O BANERT OERBEID L EI 2. KR
BT AZHBEO FHERIE, BHETL1IE, KiE
0.2 Ch--DI12xtL, —FOHEAALEHT O % h
T B L L L0~65FTH-A. EL, RMREIC
BT AERGEEIZH HE6~ME, 3D~
THb.

WA EBRwWAASERAOGRY 5, LHTITIEIER
izt L 2 A, BWCIEEERIZHL 3 AT 2R G
RBAE. ZTnsoxBENE, HEFE(E2F), BE
B (LB ITE®), ##, ETICHRERTITOOLS
QEZTLNMBTAT T LIZBML TWw3520%HE
ERIZASTVRAX»EH» AL T—ET % & ) ZLEH)
FEHlAS bEA. Bz S OXEFITEFIREIC
MLTLRIERMEHALAEDEL. ERORITE
FEELTWVWAE0T, MBHLIELAEHRATSS.
FEo#HA b EEERURCE (£ 3F) IZHE-ST,
FECS L 7=t BEG % 5% UF, % R @ HErFREREE 2
< RFEHEDFEET » 58E L 2. HBEOTMA
BROEBENTHA. £17E13%, RMERBIS




deceased from cerebrovascular disease 26%;
from coronary heart disease 13%; from other
circulatory disease 12%; from acute respiratory
disease 9%: from digestive disease 8%; from
accidents 6 %; and from other causes 14 %.

Interviews were sought during 1982 for all cases
and controls, or their next of kin, who lived in
Hiroshima and Nagasaki. The interviewers were
aware that the study concerned lung cancer, but
were not told of the case-control status of the
study subjects. A structured questionnaire
was used to obtain histories of cigarette smoking
and demographic, medical, occupational, and
other factors. If the individual was married,
inquiry was made about the smoking status
of the spouse, including the average number of
cigarettes smoked per day, age started smoking,
and for those who stopped smoking, the cessation
age of smoking. Using this information, together
with the number of years the husband and wife
lived together, an index of exposure to the
spouse’s smoking was calculated. In addition,
a single question was asked regarding whether
the subject’s mother and/or father smoked when
the subject was living at home as a child.

Odds ratio (OR) was calculated as measures of
the association between lung cancer and passive
smoking and other factors.® Adjusted OR was
calculated by a conditional logistic analysis for
matched data.’ Consecutive integers for levels
of the ordered categories were used for tests of
trend. Because there were a priori hypotheses
that passive smoking might increase lung cancer
risk, all significance tests for passive smoking
effects were one-sided, with 90% confidence
intervals used for interval estimates of the OR.

RESULTS

Interviews were accomplished for 428 cases and
957 controls, respectively 81% and 82% of the
eligible cases and controls. The two primary
reasons for nonresponse were the refusal of the
next of kin to answer questions about his or her
deceased relative and the decision not to attempt
to locate the next of kin who had moved out of
Hiroshima or Nagasaki. The distribution of
informants is given in Table 1, indicating that
the information was provided by the next of
kin for most of the subjects. The type of
respondent, however, was similar for cases and
controls.
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kBT E26%, FTRBREOEERIZLDZIECH
13%, #OMOBEREBRIERIZLIFECELIZ%, Bl
RS REBICELAFECEHE 9%, HILERERALL
LA ESY%, BIIZEIECEEOD, RUZD
DFEEIZL ZFECEIL%.

19824 (213, Lk, BWIZEFET 2 ER & A f o
28, RI20rBFE 2R ICEABEAELRZIT- .
HmiEFRE, COFAEFTHEICETEI3LDOTHELI L
T - T WA, #AEMREIERTH 5 »xTHEHF)
ThiarTHbsaN TV ED-T. RE - 72 HE
WAMFHAL T, BERY CIZAORENEF,
AR, BRERE, 200 ERE2AFLL. BLIER
DFAIZIE, ERBORMEIKE, v42bb, 1H
W) OFE BB ALY, WEMG TR, 4, FE
LTWABAIIEEEERLZ LI O>WTHRE L L.
OB ERBOBBEEHR L 2HVT, EBEOD
BMEADRFIEREZHAEL 2. BiL, HREH 7
DZAEETRIZMBAXIZIZO—FABRBEL TWwiLh
ELIZOVWTERL .

i s ZERBEZOMOZEREDOBEEDOREL LT
RALE (OR)2HE LS #HAGHLYELT—FD
EMFEO VAT 4 v 7BITICE->THEORERZ
HELZ. P EREEHZHWTIREFDH 54T T —
HEEREZIT-7. THERFEEINEY) 27 2 £ F7
SEATMEEIHZLEVIERNRFHEFSH > -DT,
FHRBOREIIMTIEEMEREITT T, ORD
XMHAEEICOREHEXB 2 AR MRETS L.

fa o=

428 SER R P Tt BBEFIIc > w T HEZITo A, TN
T UER R UANBEO 2N Fh8l%EU82%T
hot. BEAZED KERKIX, EFREHIFFECL L
BARNIZMTAEMIIZTLIZLEEST LI L L,
LEEXEEWmroEHE L A EHEZzRLLEETZV
Tl ETho HRIBHEBOTHER]
IR LD, ZhitkhiIHBRFEOKRIFTICEHT S
B3R EEAFBHBELEZE»SL,S. LAL, BE
EZ2oMBREMAOBEIZL, HREDEHEICE R
TH-oi.
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TABLE 1 PERCENT DISTRIBUTION OF RESPONDENTS

£1 MEEZEOEZTHEIAM
Respondent Male Female

Case Control Case Control
Self 15 6% 42 1% 27 16% 68 19%
Spouse 134 50 286 48 19 12 41 11
Child 60 23 131 22 54 33 120 33
Daughter-in-law 29 11 74 12 29 18 63 18
Others 26 10 62 10 353 21 70 19
Total 264 100 595 100 164 100 362 100

Table 2 shows OR for lung cancer by smoking
status (smoker vs never smoked) of the subjects
and their spouses. In both sexes there is an
increased lung cancer risk associated with direct
smoking. As indicated, few (7%) of the male
lung cancer cases were nonsmokers, but most
(62%) of the women with lung cancer in this
population were reported to have never smoked.
Among female nonsmokers whose husbands
smoked, there is an elevated OR for lung cancer
of 1.5 (p=0.07), with 90% confidence interval

#2k, MBEBOOREZMEBEERUZOABE D
BREARRER (B2EE & BB R BEEE L O#) 1278 L
b DTHAH. BRELEERE MBI 2 A
WDA7DERPAEEND. FRIzmL-EED, B
DIEFRBE TIEHEFRITITDLTH(7%) LHrwvin
A, TOEBHIZETI2LHEOMEBEEHZE O KIS
(62% ) IXMEREBEE TH L MEaN TV 5. BLE
ToeREzLOLRMEIEREREIZE VT, [fl# OR A
1.5(p=0.07) & LR L, W% EHEXMIF1.0~2.5

TABLE 2 ODDS RATIOS FOR LUNG CANCER BY SMOKING STATUS
OF SUBJECT AND SPOUSE*

#2 MhEORAL, MRERLVEMEEOBERER *
Sex of Subject Spouse a a
Subject Smoker Smoker Caze onizol o i
Male Nob Nob 16 101 1.0¢ B
Yes 3 9 1.8 (0.5, 5.6)
Yes No 190 388 3.4 (2.1, 5.5)
Yes 51 86 4.2 (2.4, 7.3)
Female No? Nob 21 82 1.0€ -
Yes 73 188 1.5 (1.0, 2.5)
Yes No 8 14 2.2 (0.9, 5.1)
Yes 50 56 3.6 £2.1. 6.1
a. Odds ratio and 90% confidence interval from matched pair/triplet logistic analysis

HEGbE 2 AHl/3AHOo VA7 1 v 7BIFICE S RARRUFN%EHEN

mEAEREME NS
Referent category
WHEH 7 1) —

. Individual reported to have never smoked cigarettes

* Excluded from this and subsequent Tables 3-6 are one case and six controls among males and four cases and
seven controls among females who were never married. Among the married individuals, almost all had been
married to only one spouse. Among those with more than one spouse, information was available only for the
most recent. Also excluded from these tables are individuals with missing data for the variable being studied.

FEBEOIED 1IFERBV 6 MHEHLEEZELED I D 4ERMBE T T HERFIL,
EiobuTit, FIFEF2EALAOKEBELDAEEREERI H - 7-.

EFRZBUROEI~6LS5BIL -, BEME
1AL FLORBELOEERERIHGIHFIZHVTIE, T4

BEOBAELAHEYBEoh Lok, AEHETHIEET 020 ELINSDORIP LRI L.



of 1.0-2.5. Although there are similar increases
associated with spouses’ smoking for female
smokers and for male nonsmokers and smokers,
sufficient data for detailed analyses of passive
smoking patterns were available only for female
nonsmokers.

The data for nonsmoking women are shown in
Table 3 by the number of cigarettes the husband
usually smoked per day. There is an increasing
lung cancer risk with increasing cigarettes
smoked per day by the husband, with the OR
slightly exceeding 2-fold for women whose
husbands were heavy smokers. Risks according
to time of exposure are examined in Table 4.
The OR values are lower among ‘‘ex-passive
smokers’” than among women who had been
exposed to their husbands smoking within the
past 10 years, a significant (p=0.05) trend.
Within this latter category of recent and current
passive smokers, we calculated OR according to
amount of exposure, taking into account both
duration of living with the husband and intensity
of exposure by creating a pack-days index:
(number of years of cohabitation) X (number of
packs smoked per day X 365). As shown in
Table 5 there is an increasing trend in the OR
with the pack-days index, but the gradient is not
monotone.
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Thd. KHEOBREBEEORE L, BEYEDOIEREELDV
RBEHEOHEETE, BBBORBIIMADS 5
OR® LHIZHEML TWE Y, THRE /Sy -2 D
HMESHICAVWEF— 28+ RICAFsh TV S
DI, KEFERFEHEIIPFLTOATH L.

#3Cld, IEmELMoT—5%, RAFAEBELHBEIC
BB 3 AKMBIZRLA. RO1 BN REREK
Az 5EMMEBYAZE ERL, RAFZHBRMEAZT
EA5LEDOBEIZIOR P2EBTH L. E 4TI,
REMMIZ L2 VA2 EE L. TRIRES
T, BRIOFRICKROBRBIZREL TELLE
AN ORMEAEL, BEZ (p=0.05)fimz7xR L
. ERUVBREOZHRBEDZDOREON T
TY—NT, KEDOREBHEE BRFEEr ZEIZAN,
mERE-HRER: (AEFE8) X(1HHLZYOD
BRI E X 365) # %1 T, BEAMIZELS OR 24 E
oo SR LAELESIZ, BE-HEEHIZIE-
TOR MV EETAHMEA S, 2OHEIGHHFAT

'P.

P

—

|3 72 v,

TABLE 3 ODDS RATIOS FOR LUNG CANCER OF NONSMOKING WOMEN BY
HUSBAND'S DAILY CIGARETTE CONSUMPTION
#3 BT O RAL, £O1HLHLY OBMEEH

Number of cigarettes

husband usually Case Control OR? 90% CI?
smoked per day
0 21 82 1.0 .
1-9 29 90 1.3 (0.7, 2.3)
20-29 22 54 15 (0.8, 2.8)
30+ 12 23 2.1 (0.7, 2.5)

(p for trend = 0.06)

a Odds ratio and 90% confidence interval from matched pair/triplet logistic analysis
Hasdbe 2 A\Hl/BA#HO Y 2T 4 v 78MIZE S RAKEUNY%EHEXM
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TABLE 4 ODDS RATIOS FOR LUNG CANCER OF NONSMOKING WOMEN BY
TIME OF EXPOSURE TO HUSBANDS’ SMOKING

24 FERELMEDINEO RIAL, KROBEAN O RFEIHE 5

Hime0s E!xpﬂsurta Case Control OR? 90% CI@
to husbands’ smoking
None 21 82 1.0 -
Not exposed within
the last 10 yearsP 31 87 1.3 (0.9, 2.4)

Exposed within
the last 10 years 40 85 1.8 (1.0, 3.2)

(p for trend = 0.05)

a Odds ratio and 90% confidence interval from matched pair/triplet logistic analysis
HAaghbet 2 AML/BABHUO Y AT ¢ v 78ITI2 L 3 HAKEUN0% (S #XH

b These “ex-passive smokers’ are those whose husbands quit smoking 10 or more years
prior to the diagnosis of lung cancer (or 10 or more years prior to the date of selection
for controls) or those who were not living with their husbands because of separations,
divorce, or his death 10 or more years prior to the diagnosis
COT R g L, Mo REOI0FEL Eal (O dxflEEREDO A £ 0 105D, Eal) 2wk
¥k kELoF, X220 10EL EanichlE, B4, Moo REERBLTVWEVER
- B

TABLE S ODDS RATIOS FOR LUNG CANCER OF NONSMOKING WOMEN
EXPOSED TO HUSBANDS’ SMOKING WITHIN 10 YEARS OF DIAGNOSIS
BY DURATION-INTENSITY PASSIVE SMOKING EXPOSURE INDEX
#5 RWArSI0FLAIZKOBIEBIZRE L -FERELED

filids O RaA ke, AR — 58 B2 52 ) R 1 k0 45 X0

Pack-dayg Case Control DRh 90% C Ib
exposure
0 21 82 1.0 -
<5000 4 12 1.0 (0.3, 3.0)
5000-9999 15 22 2.8 (1.1: 6:1)
10000+ 19 46 1.8 (0.9, 3.7)

(p for trend = 0.05)

a Pack-days exposure = 365 X years lived with husband X daily number of cigarettes

usually smoked by husband/20
M- OEBRE=3365XFKLORESFHEXEMEHIEL-Z1HYS-0 0k /20

b Odds ratio and 90% confidence interval from matched pair/triplet logistic analysis
Hatbt 2 AHI/3AH O AT 4 v 7BITIZ LS RAK R UN%EHARXM
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Table 6 shows OR for the passive smoking index #6113, ZTUBMEIEH O OR # M HEHFDEER IC

by uccupa_tinn of th*a_t sul::mjects. _The cancer risk . WURZIE, BER, kT4 bHT—, B
tends to increase with increasing exposure to | | ,,
husbands’ smoking for each housewives, white- FHWMEDOHEITIE, ROVEANORFE/IHMKT 5 &

collar, and blue-collar workers, the OR exceeding Yi 1z FETaMEmA A, ORIE, SRWEED K%

2-fold for women of each occupational category . ” . _— B}
whose husbands were heavy smokers. Lo BRMERFTOLEHIIEVW TR 2HELUETH S,

TABLE 6 ODDS RATIOS OF LUNG CANCER OF NONSMOKING WOMEN BY THEIR
OCCUPATION AND HUSBANDS’ SMOKING STATUS
# 6 IEME Lo RA, RS &k UK OBEIRRE

) Husband’s
GE: up’; _tmtn smoking Case Control ORh 90% C Ib
R S statusd

Housewife® Never 6 20 1.{]"3l =
Light 13 40 25 | (0.4, 3.3)
Heavy 13 28 454 | (0.7, 6.2)

White Collar® Never i 23 § 1| (0.4, 3.6)
Light 14 22 28 (0.9, 7.0)
Heavy 7 12 2.7 (0.9, 9.8)

Blue Collar! Never 6 21 1.2 0.4, 4.1)
Light 3 17 0.6 (0.2, 2.1)
Heavy 9 10 3.8 (0.9, 15.2)

(p for trend = 0.03)8

a Light = Subject had not been exposed to husband’s smoking for the past 10 years or total

exposure was less than 5,000 pack-days
LiR=uR&FFBEI0EM OB IRRL Tudud, ERTHF5,00Hi—BRKETH- MG
Heavy = Subject exposed to husband’s smoking within the past 10 years and the total
exposure exceeded 5,000 pack-days
tit=x B EHFBEIOELRNIZKORBIZRE L, 2REFHF/ 5,000 —HHE L ETH- 08
b 0Odds ratio and 90% confidence interval from matched pair/triplet logistic analysis
Hlafbe2 AMI/SA#HOY 27 49 7RETICE S RAKEUN0%GHXIE
¢ Defined as woman who was employed outside the home for no more than 10 years
HbYAI0FEMEFENTEHE L -2
d Referent category

JLde 5 7+ 1) —

e Whitecollar =74 +# 35— Number of subjects
Professional and technical workers, SRS R
managers and officials i ["Ek, ikifry @&, WHE, &§70 26
Clerical and sales workers ¥ 7 & U IR %5 il & 59

f Blue collar ##y5 @#
Craftsman, production process workers
and laborers i A, i LREGWAE, HEGFHEAE 35
Service workers H— ¥ 2 %% {15 31

Excludes five cases and 34 controls who were farmers
SHEM & Mt BEH O R F % R <

g p-value for trend with husband’s smoking status, adjusted for occupation of the subject
FOPBKEIZESHEmO p A, HREORER
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The OR values from the matched logistic
regression analyses presented in Tables 2-6 are
generally similar to unadjusted OR values that
can be calculated from the cross products of the
number of exposed and unexposed cases and
controls, indicating that confounding in
unadjusted analyses by age, city, survival status,
or year of death (the matching factors) is not
substantial. We also assessed whether the
associations with passive smoking are consistent
across the various strata defined by the matching
factors. The number of subjects in several
categories became quite small with this fine
cross-classification, but the trends with husbands’
smoking tend to be seen throughout, with no
strong differences by age-group or by city of
residence. The trends are also apparent for each
type of informant (self, husband, child, and
other). The OR for light and heavy vs non-
exposure to husbands’ smoking are 0.7 and 2.8,
respectively, when data were reported by the
husbands or subjects themselves. Radiation
exposure was also examined as a potential
confounder and effect modifier. No significant
influence of radiation dose on the passive
smoking association was detected, although the
trends with passive smoking seem stronger among
the nonirradiated.

Responses to the question on parental smoking
while the subject was a child were provided for
only two-thirds of the subjects. Among these
the mothers of the subjects were reported to
be smokers for 13% of the cases, 17% of the
controls; the fathers for 67% of the cases,
66 % of the controls. Hence there was no overall
increased risk associated with parental smoking,
nor was there any significant increase after
stratifying by smoking status of the subject.
Among male smokers, the OR for lung cancer
associated with maternal smoking was 1.1.

DISCUSSION

The results from this case-control study suggest
that there may be a moderate excess in lung
cancer risk associated with passive smoking.
The OR for lung cancer of nonsmoking women
tended to increase with the amount smoked by
their husbands; the trend was seen among
housewives as well as women who worked
outside the home. The highest OR values among
nonsmokers were for blue-collar women whose
husbands were heavy smokers, i.e., women
presumably with the highest exposure to others’

Z2~6IIRLAEUV AT 4 v 7 ARETTOHELE D
2258 -0RMEIE, PP LhBRERUIIEREN
WA BRF OB DO 7 O AP EHETE 2 RAER
OR fH Iz T 5 4%, ZThiZFRs, #m, £ FIRE
MIIFECE L F#HASHEE FRI O RKFABAENRIZH 1T
AP EBEZLOTEVWZ EERT. BAITE T,
CNHHAGDERAFOREL ZEHIIbLE-T,
ZHEE L OMEMES—HL T2 EI»IIO2NT
LEIEE L =, BEoArDO AT T —IHITIMNREK
2O VEAEGHIZLE>TH BN LR < & 72D,
FOBBIZESHEmITEMRAIZED 6 R 5 MEE
HY, FRBEMNICLBEBHMIILARLLEZT 2, -
oo ZOEMEIE, HRBHE (KA, K, FEET
Z2oM) FENTHAIEHLSITH B, T— 28
EFRXBMNBREBETH - BEIE, KOBEEA
DRBEIFPVRRVERTHIIEFLELZVWELD
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smoking. There was little association with
parental smoking or with ex-passive smoking,
suggesting that cessation of exposure may lower
the risk.

The findings are generally consistent with the
results of a national cohort study of mortality
among Japanese women' and of several
epidemiologic investigations conducted elsewhere
in the world.'°"1® Updated follow-up for the
period 1966-81 of the study conducted on an
adult population selected from multiple areas
throughout Japan, excluding Hiroshima and
Nagasaki, showed a gradient in mortality with
amount smoked by the husband.'® The increase
in risk reached 90% among those whose husbands
smoked 20 or more cigarettes per day, a figure
in line with the 2-fold excess for 30 or more
cigarettes per day smokers in our study. The
similarity in results, despite different method-
ological approaches, suggests that the association
between lung cancer and passive smoking is not
an artifact of recall bias which can affect
retrospective studies., Furthermore, we were
unable to identify any strong confounding
factors, including radiation exposure, that
may have accounted for the passive smoking

association.

It is of interest to note that a recent survey in
Kyoto, Japan found significantly elevated levels
of cotinine, the major metabolite of nicotine,
in the early morning urine of nonsmokers who
lived in households with smokers or worked
in offices/factories with smokers.!®> The cotinine
concentrations among nonsmokers living with
2-pack-a-day smokers were roughly equivalent
to the cotinine levels of smokers of less than
three cigarettes per day. Precise estimates of
the lung cancer risk associated with this level
of smoking are not available, since not many
smokers smoke so few cigarettes per day.
However, three well-known prospective studies
of mortality among smokers (the American
Cancer Society study involving nearly 1,000,000
volunteers,'® the 16-year-follow-up of 250,000
US veterans,!” and the 20-year follow-up of
34 000 British doctors'®) found relative risks
of lung cancer of 4.6, 4.8, and 7.8 among 1-3,
1-9, and 1-14 cigarette-per-day smokers,
respectively. Linear interpolation between these
values and the baseline level of 1.0 for non-
smokers would yield estimated relative risks for
1-3 cigarette-per-day smokers of around 2-fold,
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about the same order of increase observed for
heavy passive smokers in this study. Hence, if
the Kyoto results!® are applicable elsewhere*,
and if urinary continine levels reflect amounts
of exposure to the carcinogenic substances in
tobacco smoke, then the observed magnitude
of the increased lung cancer risk among passive
smokers in Japan seems reasonably in line with
what might be expected based on their exposure
to others’ smoking.

The present study did not replicate the finding
of a case-control study in Louisiana which
showed a higher risk among male smokers whose
mothers had smoked.!! Although we did find
higher percentages of smokers among both cases
and controls and among both men and women
whose parents had been smokers, there was no
elevation in the OR among Japanese men or
women smokers associated with maternal or
paternal smoking. However, it was often
difficult for the respondents to provide infor-
mation on parental smoking, and data on this
exposure were missing for about one-third of
the subjects.

One of the concerns in this study was the
adequacy of data provided by surrogate respon-
dents. Only a minority of the patients could be
interviewed directly because of the often fatal
outcome of lung cancer and the need to include
cases diagnosed as early as 1971 to assemble
sufficient numbers of subjects for analysis.
The distribution of respondent types was
comparable between cases and controls so that
response bias is unlikely, but the possibility
of poor quality information for both cases
and controls existed. We could evaluate this
possibility, however, since many of the cases
and controls had provided information on their
smoking habits in routine RERF surveys
conducted in the 1960s when all study subjects
were alive.>> The data in Table 7 indicate
very high concordance in the identification of
a female as a nonsmoker or smoker by a next
of kin in 1982 and by the woman herself in
the 1960s. In addition to providing some
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* There is some question about their generalizability, since cotinine levels among heavy passive smokers in
Kyoto were about 1/7 the levels in average smokers, in contrast to about 1/15 in a recent British Sfudy.f 9
In both studies, however, the urinary cotinine levels increase in proportion to estimated passive smoking

exposure.
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TABLE 7 COMPARISON OF SMOKING STATUS FROM THE 1982
CASE-CONTROL STUDY AND RERF 1964-68 SURVEYS

7 1982FfEMH — XTEERIFAFZE & 1964 ~68H (2 & T 5
PO iR 1T & 2 B IRAE O 6%

196468 1982 Smoking Status
Sex_ of I{]funnant Current

Subject in 1982 Smoker Never Smoker
Male Self No 18% 14%

Yes 0 68

Surrogate No 12 13

Yes 1 74

Female Self No 87 0

Yes 0 13

Surrogate No 65 3

Yes 0 32

The numbers of paired responses for the four sex-informant categories are 58, 679, 43,

and 92, respectively

Moo —ERtEs T -1 axt0REHIIZNFN58, 679, 5L 92TH 5

confidence that the data obtained through
surrogates are adequate, the confirmation of
nonsmoking status by a next of kin suggests
that the possibility that Japanese women tend
to report themselves as nonsmokers when they
actually smoke a little. The 1982 survey revealed
a higher percentage of male smokers than
reported earlier, but the increase was both for
self as well as next-of-kin interviews and may
reflect an actual increase in smoking prevalence
over time. Questions about spouses’ smoking
habits were not asked in the 1960s surveys so
that self vs surrogate reporting on this variable
cannot be assessed directly. However, differences
in the trends with husbands’ smoking in the case-
control study by respondent type were not
significant. Specifically, an increased OR was
seen for nonsmoking women whose husbands
were heavy smokers when the data were reported
by the husbands themselves.

Another concern in this case-control study was
the reliability of the diagnoses of lung cancer.
Forty-three percent of the cases were diagnosed
solely on clinical and/or radiological evidence.
The percentage was high in large part because
the cohort being followed was elderly and
surgical or biopsy procedures were less likely
to be performed on older patients. We calculated
OR after deleting 23 cases and their matched
controls for whom a diagnosis of possible or
probable lung cancer was made only on radio-
logical grounds and who had survived five or

11
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more years (all were in fact living as of January
1984), since the diagnoses for at least some
appeared to be questionable. Little change was
noted. We also conducted separate analyses
among those with and without a pathological
confirmation of lung cancer, and found increased
risks associated with passive smoking for both
groups. The OR among nonsmoking women
married to smokers was 1.4 for the cases and
their matched controls with a histologically
confirmed diagnosis, and 1.6 for those with a
clinical/radiological diagnosis.

Among women with a histological diagnosis,
adenocarcinoma was the predominant cell type,
but the distribution of histological types varied
by smoking status (Table 8). The percentage of
squamous/small cell carcinoma was much higher
among smokers than nonsmokers. Although
based on small numbers, there were also more
squamous/small cell cancers among nonsmoking
females whose husbands smoked. Smoking has
been shown to induce all types of lung cancer,
but its effect is greater for squamous and small
cell carcinoma than adenocarcinoma.?® Whether
passive smoking might have the same predilection
for squamous cell cancers is not clear, but
our data are consistent with this notion. It
is of interest to note that the highest OR for
passive smoking has been reported from a
case-control study in Greece!®?12?2 where the
cases were limited to lung cancers other than
adenocarcinoma.
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TABLE 8 PERCENTHISTOLOGICAL DISTRIBUTION OF LUNG CANCERS
AMONG FEMALES BY THEIR AND HUSBANDS’ SMOKING STATUS

#8 HTHIHFTIMEOBETFIIL ST,

AN F U 3k D B2 48 IR HE B
_ Squamous or Adenocarcinoma
Subject Husband sall cell or large cell
Smoker Smoker cancer cancer
No No 0% 100%
Yes 16 84
Yes - 58 42
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In summary, the results of this investigation
suggest that exposure to others’ smoking may
increase the risk of lung cancer among non-
smokers. Our findings from the same area of
the world where the possibility of a passive
smoking hazard was first postulated, will add
to an accumulating body of evidence on the
issue. While the total evidence is not definitive
and not all studies show significantly positive
.':15.51::':c:iatinr:rns,n"2£iL the results are suggestive
enough to warrant further evaluation in larger
studies where passive smoking exposures can be
more fully quantified.
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