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ADULT PASSIVE SMOKING IN THE HOME ENSIRONMEN'f : A RISK
FACTOR FOR CHRON]C AIRFLOKLIMITATION

FRANCINE RAUFFIdANN; JEAN;FRANCO3S TESSIER'~ .em PAUL DRIOL'

KauMmsnn, F. (MSERM U .169, F91B07 VMlejultCddes, France), dF. Tes-

aNrand P.Orlel . AdultpsssNe smoking In the home envlronmant : s risk factor
for chronic slrflow limitation. Am JEpidemiol 1993 ;117 :269-90 .
Usingthe dats of the French CooperdWe Study PAARC (Po1lWion At-

Inospherique et Affeetions Respiretolres Chroniques), which In1115 surveyed
more than 7800 adult residents ofqven clties throughout France . the authors
compared the spirometric mnsurements of two groups o1 nonsmokers : those
with andwhhout axposure to passive smoking In the home. They restricted
the analysis to subjects a0ed 40 years of more (I .e ., those presumably aa-
posed tor 15 years or more to smoking by their spouses) snd who were Iiving
In households without other persons aged 18 years or older (to avoldpotential
misclassificatlon as true nonsmokers ot persons living with non-lnlerviewed
Individuals) . TM avlhora leund that nonsmokin0 subjects of eMh.r 501 waose{
spauses ware eurtant smokars of at lsast 10 0 of tobaceo a daY.hadaiOnNF
pnlly Iower forced 9Md4apiralory flow raM,:(FEFerrsl than thoqe married to .
nonsmokers. Thfs dlfbrenoe was not esplslned bj saoial-elest

; s0uestionsY"Mvs1, air po0ulion, or qmKy slu. Wome4 among whom passive imekMg M
aeuc~ rnor~ prevalenl than N fa among man, a1s0 showed a slgnlfresM dKNr-
snesan

.broed eapiratoryIwlume In one secend (FEY,), snd a oleardosrVr ettiet relationship to amsuM of smoking by their husbands was found In thi' lar0e subgroup of woman without paid work (i
.e ., thosa not eaposed to work-

plsoe smoking).

airway obstruction ;,adueationsl status ; epldemiologic metMods ; .smokin0 ;

social class ; spirometry

Active smoking is welt recognized as a cently demonstrated the deleterious eSec'
risk factor for chronic airBow limitation for nonsmokers of workingin a smoky en
(1): The role of passive smoking has not vironment for 20 years, whereas tw,
yet been finallyy defined . One study (2) re- studies (3, . 4) did not show a significan
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decrease in forced expiratory volume with
householdezposure to tobacco smoke in
adults, though a trend was found in one
study . (4).
We present here a detailed analysis of

lung function indices amongg adults ac-
eording to passive smoking in the home .
Confounding factors and dose-effect re-
lationships are considered .

MATaau1E Arm rrrMOna

The detailed protocol of the French
Cooperative Study PAARC (Pollution
Atmospberique et Affections Respiratoires
Chroniques) realized in 1975 has been
published elsewhere (5) . The primary pur-
pose of the study was .to look at the possible
role of air pollution on respitatorysymp-
mms andventilatory function . The effect
was hypothesized as small and therefore,
the design of the study took into account
various confounding variables and in-
cluded a large number of subjects. This
provides a good opportunity to look at the
possible role of passive smoking . Briefly,
the adult subjects for this studyy were
23,715 residents of 24 areas in seven cities
throughout France (Bordeaux, Lil1e ; .Lyons,
Mantes-la-Jolie, Marseilles, Rouen, and
Toulouse) : These subjects, all 25-59 years
of age, were members ofhouseholds se-
lected by. a preliminary survey, and were
all French, non .manual employed~"heads"
of household (t& avoid subjects with im-
portant occupational exposurel, and resi-
dent in the area for at least three years
(to have a known exposure to air pollution
for a minimaliduration)i .ln the main sur-
vey, 6 per cent of the subjects selected re-
fused and 7 per cent were not aeen for
other reasons. The remaining 87 per cent
were interviewed at home with a question-
naire derived fromthe British Medical
Research Council/European Coal and
Steel Community questionnaire (BMRCt
ECSC).(5, 6) . Respiratory symptoms, past
and present personal smoking habits,
occupational exposure, occupation, social

class, educational levelt composition of
the household, and housing conditions
wererecorded . .

Spirometric measurements with a dry .
expirograph (Vitalograph) were obtained
for 95 per cent of the interviewed . At least
three tracings were performed following
ECSC recommendations (7) . The maxi-
mum values of forced vital capacity. (FVC ),
and of forced expiratory volume in one
second (F£V,).expressed in ambient tem-
perature andpressure saturated condi-
tions were used in analyais . . Forced mid-
expiratory flow between 25 and 75 per
cent of the vital capacity (FEF„_r,) was
calculated onn the tracing with the maxi-
mum FEV,. Good tracings were defined
by standard criteria . Although a pilot
study had previously been undertaken on
3000 individuals (5 ), there remained some
discrepancies in the data between towns
in the main study ., .in particular, the per-
centage of poor tracings and regression
coefficients on age weresigniiicantlydif
ferent between towns. Because of this, .to
avoid possible bias, we considered in the
analysis town-adjusted spirumetric vari-
ables. For the 6707 men and :82fiTwomen
with good tracings,, we calculated the re-
gressionss of FVC,FEV, and , FEF,s -n on
age and height for each sex and tawn~and
then adjusted normalizedd spirometric
variables for age, height, sex, and tow-n .
Normalized value of FVC for a given sex
of a subject living .in town i~ (observed
FVC -(a, Age + b, Height w r)) \ s,
wherea„and b, are the regression coefT-
eients on age and height, c, the intercept
and s ' the residua I variance for town i .
Because the main analysis is restricted to
aubjects 40 years of age or more, for a rea-
aon to become apparent, .we then used re-
gressions restricted to people of this age
group for a better adjustment, though
using the general regression would not
change the figures much . In the presents .
tion, the normalii:ed valuess were con-
verted to those for subjects of mean age
and height .

Source: https://www.industrydocuments.ucsf.edu/docs/fgkb0092



el, composition of
ouaing conditions

ments with a dry.
ph) were obtained
arviewed. At least
rformed following
is (7) . The maxi-
al capacity (FVC)

;Y y volume in one
j in ambient tern-
saturated condi-
ysis. Foreed mid-
a 25 and 75 per
ty (FEF.,-„) was
g with the maxi-
ogs were defined
klthough a pilot
m underiaken .on
e remained some
a between towns
rticular, the per-
t and regression
significantly dif-
ecause of this,, to
onsidered in the
pirometric vari-
and 8287women
tlculated the re-
and FEFt,_ee on
ex and town and
ed spirometric
sex, and town,
for a given sex
'a i - (observed
ght +c .l) . ~,
:gression coetL-
c, the intercept
nce for tow-n i .
: is restricted to
more, for a rea-
e then used re-
'ple of this age
tment, tliough
ion would not
o the presenta-
ues were con-
s of inean age

lA51t'E &fO1t1NG AND CHRONIC AntFlDw' lA0TA71Ol:

Adjusted FVC = FVC { normalized FVC

Y(n, -Ikr,

x ,

where n, is the number of subjects avail-
able for regression in town i andFVCYhe
mean among allsubjects of the aame sex .
Current smokers were divided into

hea.ysmokers (20g or more of tobacco a
day, as cigarettes, cigars, or pipe)4 moder-
ate smokers (10-19 g a day) and light
smokers (up to 9 g a day) . Ea-amokers
were those who had stnpped for at least one
month : . The usua] nonsmokers were di-
vided into "vue" nonamokers, defined as
those living in households with no smoker

or ex-smoker interviewed, and passive smokers, those living with at least one
smoker or ex-smoker. In the present
analysis, we considered mainly those livg ing with a current smoker of 10g a day or

more. Uniessatherw•ise specified, .it is this
group which is called passive smokers . .
Occasionally, light, passive smokers, i .e ., .,
nonsmokers living with a current smoker
of 1-9 g a day are considered. Those liv-
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ing with an ex-smoker are escluded from
the analysis of passive smoking .

We restricted the analysis to the
homogeneous group of 5266 households
with two spouses interviewed and living
with no other person aged 18 years or
more to avoid potential misclassification
as true nonsmokers of persons previouslyy
living withh a smoking spouse or living
with a son or daughter aged 18-24 years
not interviewed or living with a spouse 60
years or older not interviewed . The active
and passive smoking of the 781B house-
hold members who performed good spiro-
metiicti-acings are presentedin table 1 . .
Men were 2 .6 times more often active
smokers than women and among non-
smokers in the usual sense (i .e ., nonactive
smokers), women .were 5 .2 times asdikely
to live with a spouse who was a current
smoker thanmenn were .

Based on their most recent occupation, .,
subjects were classified according to
French sociooccupationall classes def~nedby the lnstitvt National de la Statistique

et des Etudes Eeonomiques . Classes III,IV,
.11, V, V1, VII, .IX were represented in

the study andthis order corresponds

Tuul

Aenw.end pautur nro4ine amony odult rendrnl, o/¢wn euies throuahouf Frctrt . sunrred ~n tM1r
Frenrh Cooprreuu Stud. PAARC '

Mm w'omen

7uW 3915 9903

Ever-smoken /sctivel
Smokers y2o gAsy . 1103 189
Smoken ]o-19 gde> 656 254
Smokers 1-9 a-dey 466 406

E.-smaken 636 252

Peoi.e smaken
l .ieina with a smaker s20 .a/dsy t 27 710
Livine with a unoker 10-19 ydsy 38 H6

l .i.ina with a smoker 1-9 a/d .>4 66 322 Cz
Lrin with an es-avwker M 463 ~a

Srue aoasmekers e19 526

6makine hebiY unknern 38 35 V I

• Pollution AtmospAerfque et Affeclione Aespintaves Chteniques .
• Referred u Ieter u panfve smokera . .
S ltefernd b lel<r u light pasive smnkers .

~
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roughlyy to British social elasses I ; II ; IIl ;
1II; III, IV or V ;1II'or IV ; undefined . More
precisely, ..they, represent the following oc-

cupations (in parentheses are given the percentages observed for men and women,
respectively): 111 (27 and 8 per cent),
managers, administrators, professionals ;
IV (31 and 16 per cent), intermediate-
teachers, technieians, nurses, adminis-
trators; 1] (16 and 8 per eent), self-
employed--ahopkeepers, craftsmen ; V (22
and 29 per cent), employees-clerks, .
salespersons;VI (0.4 and 8 per oent),,
manual workers, employed; VII (3 and 5
per cent), personal service workers; IX
(0.2 and 26 per cent), never employed . .
Subjects were classified in three groups
by educational level: persons heving com-
pleted the primary level (45 per cent of
memand 52 per cent of women), secondary
level (30 and 35 per cent) .and university
degree (25 and 13 per cent) .

Using the means of daily measure-
ments over a three-year period of S0j
(acidimetricc method), which was the only
pollutant measured that was found to be
related to ventilatory function (8), sub
jects were classified as living in areas of
low pollution (SO, <50 µg'm'), moderate
pollution (50 µg/m' £SO, . <100 µg+m')
and heavy pollution (S0, a100 µg'm') .

Chi-square tests and analysis of vari-
ance with calculations of adjusted per-
centages (Cochran's method) andadjusted

means (ana)ysis of variance and, multiple
regression) were uaed (9, 10) .

RESULTS

Comparing true nonsmokers and pas-
aive smokers in the whole sample, FEVi ~

in 'it t ddF F h oppos e. ren soweand E n_n s
men, and indicated that women had
slightly lower values of FVC, FEV, and
FEF~m for passive smokers than true f
nonsmokers, but the differences were not
significant (table 2) . Going back to crude
FEF„_„ values according to age for
women, it appears that a difference be-
tween true nonsmokers and passive
smokers began around age 40 1 years (fig-
ure 1). This is not surprising bemuse the
younger subjects have presumably'been
e.posed for a relatively short time . 8e-
atticting the comparison to subjects eiig
40 years or more, i•e., presumably e:poaed
for 15 years or more (table 9), the diffei-~
ence in FEF„_n became significant,for
both men and women, FEV, was signif-
eantly lower only for women passi,we
smokers, but for men, a trend in the same
direction was observed . From tluse re-
sults, it appears that living for at least 15
years with a current smoker of 10 gAi •
or more was associated with a lower
FEF,._,. and to a lesser extent with` a
lower FE V,

: - _,. . . .

We then looked to see if these difTer.
ences might be explained by confounding

Twui 2

PVC. FEV, W FEFn-n fiman _ SDI'xroni.ns W pouim enuklnt m .ng ndult ,e,iderus

e( .e.en eiliss eh~o,yliear Fnnna, eweYSd . Mr FrtncA CroRnv,u Su.dy. PAARC

Men R'omen

Teue
mmmken

i..ne
ooken r .aue

Tve
mvmakers

P..~n
®oLen y N, .e

No . 849 65 921 1168 - N
!VC• Oitasl 4 .32 s 0 .63 4 .45 c D .57 NS 3.12 _ 0.t7 3 :09 _ 0 .45 NS O

. NS 562 0 6 2 53 0 44 NSlEV' Oi,en)
lEV: :

3 .65 : 0 .60
a s1 : 1 24

a.63 - 0 .60
7 77 _ 1 .23 N6

_. .4
2 .a9'z 0.99

. c ,
2 .85 : 0 .95 NS N

.,
NlerynWndi,.

. . W
• Adiusted (or are, a

yean,1 .616 m) :
tiaht, .wrn rnt ented (or, me.n eubjo~ tmale, 42 .0 yean, l 723 m1 6:m .le, t2 :0

i N
t N5. mnsignific.ntP> 0.10 . ~
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Passive smokers

2.0(
25 30 35 40 45 50 60

AG E (reara)
flet11¢ 1 . FEFn_~ .a.etdingle perire,nneking and age ameng 1955 women . Ffench Cmperatrve Studj

pAARC. Nutnber of .ooxn.elwvn in patenikees. Sqnifuant diReneam .ert ob .ernd for anly tro age

PnuDs.lrO-aS reve (p - 0 .041 and 40-45 7.an V' 0.00/ i1

fectors, inparticular wcioculturaldata
recorded in the study (social class .and
educationallevel) . Tliese variables ap-
peared of interest because they were re-
lated both to smoking and to spirometric
variables . To look at what determined the
exposure topassive smoking, we investi-
gated active smoking determinants. Ac-
tive smoking was lower for men with a
universityy degree (table 4). whereas
among better educated women it in-
creased . As expected, assortative mar-
riage for educational level and socialciass
was very highly significant (Xe 4 d .L for
education level - 741). However, very
highly significant resemblance in smok-
ing habits between spouses was observed6
though the association was lower than for
educational level . For example, the pro-

portionof women active smokers accord-
ingto their husbands'smoking habits was
10 per cent for nonsmokers, 16 per cent
for ex-smokers and 24 per cent for current
smokers. The high significance of this re-
semblance persisted after adjustment for
the various sociocultural variables .
On the whole, passive smoking ap-

peared to be related to the sociocultural
variables . For instance,, the educational
level of the man .of the house, which gives
∎ good description of the influence of cul-
tural habits of both members of the
bouaehold ; was positively associated with
passive smoking among men, .but nega-
tivelyy associated with passive smoking
among women (table 4) .
On the other hand, FVC . F1iV„ and

FEFrr_t, were significantly higher in the

Source: https://www.industrydocuments.ucsf.edu/docs/fgkb0092
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423 29 - 627 601 -
1.08 c 0.63 e .11 e 0.56 NS' 2.98 e: 0 .46 2.09a. 0 .48 0.013
3.31 : 0.68 3 .19 c 0.60 NS 2 .43 a 0.e5 2.3e e 0 .s6 0.007 .
3b0 : 1 .17 3 .02 c 0.8{ 0.012 2 .7e c 0.99 2.57 c 0 .07 0.010

• A$ueted fer .xe, LeiOht, lewn, pn.enYd fm a mean subj.cl lmJe, 48-9 yean. 7 .71e m : fenule, 40 .6

n.n . 1.608 m1 .
e NS, madanifranl p> 0 .30 :

T.n: 4
Aaiu m.dpui.e nnekinr orrnrdin{ toIM edutalinnalkutt o/lAr man o/tIr 6ouuononQ oduN

reeidr", aaed 40 yenrs or mnre, n/rvn eurte t6rouehout Frenn, eurlewd i6 the
FnrnrA Cooperaliw Slud, PAARC

Active .mokiu8
Men
No .
Nemmeke+. (: 1
Ee-mokken 19/
Current emakers 16 .i

N'onnn
No :
Nonmoksn (k i
E.-®uken (e. 1
Curtene emokerrc 1 . ) .

Peseive emokinj
Meo-
No .•
Passive emoken 1'41

Women

No•
Pswire emcken 1 * i
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25 .4 23 .5 25,5
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3 .5 7.2 7 .7 <30'

36 .2 19.6 25.7

253 120 79 -
sA 7.5 11 .4 0.07

486 223 119 -
63 .8 69 :6 07 0 .01

upper elass and the highest educational
level for men and women, considering the
eharacteristics of either husbands or
wives. These differences were partly due
to active smoking .
The relationships between the sociocul-

tural variables and passive smoking on
the one band and the spirometric varit

ables on the other decreased the asso-
ciation between passive smoking and
FEFe.-» in men . By contrast, in women,
the .ociocultural variables eould partially
explain the relationship between passive
smoking andapitometrir measurements .
Adjitsted for these variables, the differ-
ences in FBFte_Tewere signific.nt for men

am
enc
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T: o
Vel

61f.
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.nd,tlwugh slightly de«eaaed, the differ,
eaces for women remaioed significant ioi•
}EV; md FEFei_i:• FF.Fn°""-e .ecoiding to
y.uive-smoking and social eksss of the
p~bjeets are prnented in 8atirea 2 and 9&
l:ote that for women thr classes with re-
venedtttnd (value higher for passive
smokers than for true nonsmokers) in•
chtdedthe highest percentages of women
with paid work and therefore with a true
nonsmoker subgroup possibly more fre-
quently exposed to occupational passive
smoking .
The FEFa_re, values of nonsmokers,

passive (including light) smokers, ex-

c

04.0

III
iV

smokers and active smokers are shown in
figure 4 . Among women, .the light passive
smokers appeared in an intermediate po-
sition between true nonsmokers and pas-
sive smokers. Women living with heavy
smokem appeared to ved.h*esame wa1-
.es as light or modera~ rmokers . Among
men, an unexpected pattern appeared :
light passive smokers had the highest
FEFee_n and passive amokers had -kfoerill
ialttesthan active smokers : Though these
findings could be due to the small number
of men involved, the latter finding might
also be explained byy some selective fac-
tors,, in so far as to be a male passive

m
V

(:I
. e
I a
;i e

Ae

eased the asso-
e amoking and
raa; in women,
a could partially
>'etween passive
measurements.
nles, the differ-
nifieant for men

[]Truy nonsmok .rs

E Passire smokers
Ftewe 2. FEF.. ., amouamen aged 10• feare .anrdins an their passive ®okinaand exiel elen .

Fnnch Cooperstive SYudy PAAAC .The social el .ree vere.: prnfersional /111i, intermedun (TV), selfempleyed (Ilf
. employees (V ), per.on.leer .ice (Vllt, and never employed (Ix i . Nn eianifium differenre vas

akserved at the 5 per ant level in any social elass catsidered sepvately . AetAe 10 per teni level . sau)
eluees 11l and IV .hw diffemnme: Adjusted for oeul class, the dilfennee betveen true mnseaoken .nd
passive samken vas eiffnificant at'.tlie I per eent kre1 .
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j] True nonsmokers

r' Passive smokers

FtoVtt 3 . FEf., „ among vomen .agede0• years according to their pascfve smoking snd social clam
Frrnch iCooperanve Study PAARC . "6 w' nprernu the pncenuge of women with paid work at the time of
the rtud,r_The socnl clasaet were . pmfessional (III i. ihtermed ute (IY(- self employed (111, emplo-vees6' i,
m.nuaUwrken (VI), per.onsl eenxe iVll .i, and never emplw-ed dX, . No stgnif~cant difference was ob
served et the 5 per cent level in anp secial clam considered separatelv . Atthe 10 per eent Ievel, social tlaaaes
V; VI, and IX thow dinerences . Adjuned fnr social clacs, the difference between true nonamokers and passive
smoker, was significant at the 2 per cent level .

smoker was a rather unusual situation month of examihation . Borderline signiG
and this "Abnormal" way. of living could cant associations were observed between
be relsted to selective factors . As a matter female passive smoking and .ir pollution
of fact, a higher percentage of passive (p 6 0 .08) and the number of people living
smokers thantrue nonsmokers reported,a in the household (p - 0 .08) : Aowever,-
history of asthma (27 .2 vs . 7 .6 per cent ; p 4theae relationships showed no confound-
- 0.07) which might discourage smoking ing trend: passive smoken made up 62
though the individuals wene married toa per cent in areas of low pollution, 55per
gmoker(thepercentageswere4 .6forlight cent in .reas of moderate pollution, and
passive amoken, 7.1 for ex-smokers, and 65 per cent in heavily polluted areas . .In
6.9 for active current smokenl: Excluding
{hese sthmatic subjects, the pattern ob-
ierved for men was kn striking but per-
sisted, and the difference between true
nonsmokers and passive smokers was of
borderline significance (p - 0 .07). Eulu-
sion of those with a hipory of uthma did
not modify the results among women .
Passive smoking was not related, to

households with 2, 3, 4, 5, and 6+ mem-
bers, passive smoking was observed in 65,
67, 61, 46, and 63 per cent, .respectively .
As expected with suchfigures,h adjust-
ment on air pollution or number of people
in the household did not change the dif-
ferences observed between true nonsmok-
en and passive smokers .

The size of the group of female passive

Source: https://www.industrydocuments.ucsf.edu/docs/fgkb0092
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. French Ceepentive

Stud7 .PAARC. For menand women ; ;dilferences in FEF»-n between the eight poups wert significant at

the O.OCJ levell

smokers allowed more detailed compari-
sons . In the mots homogeneous group o,fa
.omep without yaid work at the time of

~ tbee stady, women who were presumably
ieas exposed to passive ®oking in closed
areas such as offices than the working
women, a dose-effect relationship axoed-

~` ins to thee amount of tobaom smoked by
r theiv hu .bands was evident, as shown in

table S. The difkre»ee in FEFrs_n re-
m.ined statistically signifirant after ad-
justment for the sociocultural vviables .
The density of smokersfToomgives an-
other quantification of the dose . There-
fore, we looked at FEF„-a, values accord-
ing to the number of rooms . This gave the
aame information, bowever, because our
passive smokers lived inn households that
included just one smoker . No clear con-
elusion arese from this epproach .

Dtscusston
The compvisons of "true" nonsmokers

(persons without household exposure to

tobam smoke) to individuals with an e :-
posure to passive amokiag wnaistiti-~of
living for at least 16 years with a eurrent
amoker of 30 g or more a day enable us to
show a aignificantt decrease of FEF;=r;
with passive smoking among both men
and women, which does not seem tobe
explained by confounding factors . A clear
dose-dl'ectrelationship was shown .mong
the women without paid work according
to exposure to passive smoking . These re-
sults confirm partialidata previously pub-
lished on the same population (11,.12) .as
well as the conclusions of White and
Frneb's study (2) on the noxious role of
passive smoking in the work environ-
ment .
Data on gas cooking were not collected

in the PAARC study. It seems neverthe-
less that the differences observed between
true nonsmokers and passive smokers
could not be due to differences in gas cook-
ing in sotar as we observed .the difference
for both sexes .

Source: https://www.industrydocuments.ucsf.edu/docs/fgkb0092
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The two other published studies on the
same topiq .by Shilling et al . .(3) and Com-
stoek et al . (4), . d id not show significant
decreases in lung function indiees related
to household exposure to tobacco smoke : .
There could be several reasons for these
negative findings. The populations stud-
ied were more heterogeneous than that
in the PAARC study; which excluded
households "headed"by manual workers .
Occupational exposure is probably a more
important factor than passive smoking at
home;In Shilling et al. (8), there was no
assessment made of possible active smok-
ing of other people living in the house-
hold. Their study included parents who
had children who were aged only seven
years, i .e ., they were usually young par-
ents. The study by Comstock et al . (4) in-
cluded subjects starting at, age 20 years . .
We found no significant difference w•hem
considering the whole PAARC population
including young subjects . A certain dura-
tiom of exposure was necessary, to detect
the effect with the indices we used . In the
PAARC study, FEF,s-,> appeared to be a
more sensitive test than FEV, . .The two
other studies considered only FEV„ or, in
Comstock et a3 ., a qualitative variable de-
rived from it,h which allowed even laa
powerfttl statistical tests thaa the crude
values. All these factors may explain the
fact that no difference was found by Shil-
ling et al- and only a trend by Comstock

.etk aL„ but the most important is probably

difference in age in so far as we found
among the important group of women a
significant difference in FEV, . .
Because of the very small number of

studies on the effects on spirometric vari-
ables of passive smoking in the home en-
virunment, .it is of interest to consider the
studies on passive amoking and lung
cancer. Whereas studies in Japan (13) and
Greece (14) show a significant increase of
lung cancer among nonsmoking womenn
married to smokers, a study in the United
States (15) did not find passive smoking to
be a risk factor for lung cancer . Housing
conditions are better in the US than in

Japan and Greece and this can be hypothesized as an explanation for the
observed results : . Likewise, in France .
housing conditions are not as good as im
the US, particularly regardingg the den-
sity of persons per room (0 :5 in. Comstock
et al . (4) and 0.9 in the PAARC study). On
theoretic and experimental grounds (16),
and as demonstrated in the White and
Froeb study (2) .on passive smoking at
work, the inefficacy of the usual condi .
tions of ventilation to extract air pol-
luted by smoking has been stressed . The.
Japanese and Greek studies were re-
stricted to subjects aged40 years or more,
and the study by White and Froeb to sub
jects with 20 years' exposure . We did not
findclear differences with the lung func
tion indices we used before 40 years of
age, i .e ., in persons who probably had an ex-

t
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posure of 15 years. Therefore, no conclu-
sion canbe drawa for shorter exposures .
Larger differences in FEFt,•,n between

nonsmokers and passive smokers were
observed by White and Froeb (2) than in
the PAARCstudy. It seems that this
could be related to differences in the popu-
lation studied and to the type of exposure
to involuntary smoking considered :: the
subjects they . studied were selected (all
working, no persistent cough, .no asthma,
etc .) . Moreover, the occupational exposure
to tobacco smoke considered was more in-
tense than in households with one current
smoker.
The comparison between the nonsmok-

en and the passive smokers was tronsid-
ered, by White and, Froeb as "truly^ ex-
perimental" . This could be possible for
occupational exposure ; for household ex-
posure, only women could be so described,
because male passive smokers were so
uncommon, atJeastin these age groups in
France, that the]° might be selected . The
higher percentage of asthmatics among
male passive smokers supports this hy-
pothesis .
Concerning the epidemiologyy of smok-

ing. our study gives data about spouses '
resemblance in smoking habits. Assorta-
tive marriage for smoking habits has al-
read!r been clearly shown in Scotland : by
Sutton (17)„independently, of social class
and education . Because smoking habits
are strongly . culture-related, .it is dif;icultt
to extrapolate such data to other countries .
In Shilling etal . .(3i, 35 per cent of women
and 22 per eent of inenwere passive
smokers, while in Comstockk et al . (4), 31
per cent ofwomenand 21 per cent of men
were. In our study, considering all sub-
jeets aged 25-59 years independently of
the amount passively smoked as in the
other studies, 47 per cent of the women
and 15 per cent of the men were passive
smokers (passive (including light) smok-
ersvpassive + true nonsmokers), Of wom-
en aged 40 years or more, 66 per cent
were passive smokers (11 per cent for

men), but 76 percentforJapanese womem
(13) . . Because of the largee size of the
female passive smoking group, as Hir-
ayuaa (13) pointed out in terms of at-
tributable risk for lung cancer, the effect
of passive smoking on chronic air(low9im-
itation might be more important in some
countries than that of direct smoking
among women aged 40 years or more . Our,
population, which showed percentages
midway between the data reported in the
US and Japan, :ewuld be considered as rep-
rasentative of the same age groups be-
longing to households not "headed" by a
manual worker in urban areas in France .
Six of the seven cities had populations of
more than 300,000 and a university and the seventh had 70

;000 inhabitants .
Smoking, active (because of ueortative ~

marriage fm smoking) as well as passive, .

becausee of its noxious effect shown heee,partly explains resemblance in spiroaie(--
ric measurements between apouseky
which have been observed by Higgins .,et
al. (1B) as well as in the FAARC popula-
tion (19) .

It has been saidthat .lung function dif
ferencesbetweenfemalr nonsmokers and
smokers is lower than among males 120 ;
21). Besides the observation of higher so-
cial class for female smokers and lower
class for male smokers, the fact that
women nonsmokers are much more often
exposed to the deleterious effect of passive
smoking .at home could, at least partly, ex-
plain such a difference, which has aot
been found by other authors (22, 23) . In
the present study, the absolute difference
in FEFr,-rs between true nonsmokers and
smokers was higher for females than for
males, even though the mean level was
lower, which might better support the op-
posite conclusions .
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